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3BepHeHHs BugaBHUITBa «Hayka 1 ocBiTa»

BenpmumanoBHi kojieru!

KonextuBHa MoHorpadis «CTparteris po3BUTKY IITYYHOTO IHTENEKTY B YKpaiHi»
chopmoBana U Oyma mepenaHa o Jpyky. 8 mrororo 2023 poky oOTpuMaHoO Ti
CUTHAJIBHUN eK3eMIUIIp. 22-24.02.23 10 BUIaBHUIITBA HATIAIILIN peleH3li Ha 11 3MICT
31 Cnionyuenux IllTaTiB Amepuku.

Jlns Toro, o6 He podutH 3MiHM y dopmaTti MoHOorpadii, peakilis BUIaBHUIITBA
«Hayka 1 ocBiTa» mNpuiHsUIa PIIICHHS HAJaTH peleH31i (MOBOIO OpHUTIHANY Ta y
NepeKIaal yKpaiHChbKOI0 MOBOIO) Ha MOYATKY TEKCTY MOHOTpadii.

[a1T 16 penensiit posmimieno y po3aini I1I mororpadii.

Bunasaunreo «Hayka 1 ocBitay.

Address by the publishing house "Science and Education”

Dear colleagues!

The collective monograph “Strategy for Artificial Intelligence Development in
Ukraine” was drawn up and submitted for publication. The advance copy was
received on 08.02.2023. On 23-25.02.23, the publishing house received reviews of
the content of the monograph from the United States of America.

In order not to make changes in the format of the monograph, the editorial board of
the publishing house “Science and Education” decided to print reviews (in the
original language and translated into Ukrainian) at the beginning of the text of the
monograph.

The other 16 reviews are placed in Section |1l of the monograph.

Publishing House “Science and Education”.
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VLADIK KREINOVICH EMAIL: viadik@utep.edu
PROFESSOR OFFICE PHONE: +1 915 747-6951
AT&ELT FELLOW IN INFORMATION TECHNOLOGY Fax: +1 915 747-5030
DEPARTMENT OF COMPUTER SCIENCE URL: https://www.cs.utep.edu/vladik
UNIVERSITY OF TEXAS AT EL PAsO

EL Paso. TX 79968, USA
February 22, 2023

To Whom It May Concern
Dear Colleagues, Dear Friends,

| would like to strongly support the book Strategy for Artificial Intelligence
Development in Ukraine.

The last decades have shown great progress in Artificial Intelligence (Al): Al-
based systems beat humans in complex games like chess and Go, navigate
autonomous cars, translate between languages, generate readable texts — and do many
things that founders of Al hoped to achieve but that were later mostly perceived as
too optimistic — they are the reality now!

Historically, Ukraine — especially via its Glushkov Institute — has been one of
the most important centers for Al-related research, contributing many innovative
cutting-edge ideas and developments. From my personal experience of attending
international conferences, in particular, conferences in the Ukraine, and from reading
papers published by Ukrainian Al researchers in international journals, | know that
Ukraine still has a lot of top-level researchers in this area.

However, as the book mentions, their efforts are divided, which does not lead to
high overall productivity. One of the main reasons for this division is economic
situation. Many smart students, after being taught by the top professor, leave the
country to find a better employment elsewhere. Researchers within the country have
to rely on international grant support, which is usually easier to obtain in
collaboration with other countries — and this leads to division of efforts. There is a
growing Al-related industry in Ukraine — according to the book, Ukraine is third
among countries in Eastern Europe in terms of number of related companies — but
most researchers are still involved in public institutions: universities and institutes of
the Ukrainian Academy of Sciences (analogues of US National Labs).

Of course, when people work together, they can do much more than what they
can do if they do not collaborate — this is true everywhere, this is true in science as
well. To make this happen and to encourage collaboration, many leading Ukrainian
Al researchers teamed together to come up with a joint strategic plan for developing
Al research — the plan that forms this book. This book is a truly collective effort. |
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was pleased to see many of my colleagues and collaborators among the book’s
contributors.

The book has an unusual structure that | liked very much. It start with the
general strategic plan that is approved by all the participants. This plan is followed by
specific contributions of individual participants that describe, in some detail, what
each of them thinks needs to be done to implement the general strategic vision: some
participants focus on medical applications, some on applications to economics, some
on military applications, some in education — and it all provided a broad overview
and, at the same time, shows that the ambitious general plan is very realistic.

| also liked the fact that the authors decided not to follow the (unfortunately
widely spread) tendency to jump on the bandwagon and to use fashionable Al-terms
to promote a not-very-Al research — e.g., when something as simple as linear
regression is re-packaged as a machine learning tool: strictly speaking, it is, but this
simple renaming does not constitute progress. Moreover, the authors explicitly
mention that by Al, they do not mean trial-anderror techniques, something that is
widely spread in modern Al-related research. What they aim at is not just
computationally complex black boxes spitting out mostly good results — what the
book aims for is systems with intelligence, systems that not only provide answers but
also intelligently explain how they came up with these answers. In other words, what
the book promotes is what is usually called Explainable Al.

To make Al understandable is a big challenge, and the book’s emphasis on the
need to continue to study human intelligence — study that led to many of the current
Al innovations and ideas, including neural networks — is very commendable. Another
commendable issue is the book’s emphasis on the need to seriously study risks and
legal aspects of Al, topics which are definitely important but which are, at present,
not studied nearly as much as necessary.

I appreciate the authors’ enthusiasm and collaborative spirit. | strongly believe
that this collaboration will lead to many interesting research results and developments
and to many useful new applications — both the ones mentioned in the book and the
other ones that will inevitably appear later. In short, | strongly support the publication
of this book.

Sincerely yours,

61”({/ ]/{/(QA‘V\ o (/ﬂé’)

Vladik Kreinovich
Vice President, International Fuzzy Systems Association (IFSA)
Vice President, European Society of Fuzzy Logic and Technology (EUSFLAT)
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Joxtop Bnanik KpelinoBuu
[Tpodecop,

Jlaypeat npemii AT&T

3 iH(pOPMAIITHIX TEXHOJIOTIH,
Kadenpa koM’ roTepHuX HayK,
Texacwkuit yHiBepcuret B Enb-Ilaco,
Enp-ITaco, TX 79968, CILIA

Email: vladik@utep.edu
Odicuumii renedon: +1 915 747-6951
daxkc: +1 915 747-5030
URL.: https://www.cs.utep.edu/vladik

22 mrotoro 2023 poky

BciM 3amikaBieHuM ocodam:

[ITaHOBHI KOJIETH, IIaHOBHI JPY3i,

S xotiB 6m pimryye miarpumMatu MoHorpadiro « Cmpamezis po3eumky wmy4Ho20
inmenekmy 8 Yxkpaiui».

3a ocrtanHl aecaTwmtrts wTydyHuid iHTenekt (II) mocsr Bemukoro mporpecy:
CUCTEMM IITYYHOIO IHTEJEKTy NEepeMararoTh JIIOoJeH y CKIAIHUX Irpax, TakuX sK
maxu Ta (GO, KepyloThb aBTOHOMHUMH aBTOMOOUISIMH, MNEPEKIalal0Th pPI3ZHUMU
MOBaMHU, T€HEPYIOTh JIETKI JIJIsl IPOYUTAHHS TEKCTH — 1 poOJIsiTh 6araTto 3 TOro, 4oro
criogiBanucs aocsartv 3acHoBHUKH LI, ame mo mi3Hime cnpuiimMaiocs 31e01IbIIOro
SK 3aHAATO ONTUMICTHYHI I1JI1 — 3apa3 1€ € peaJIbHICTIO!

Icropuuno Ykpaina — 0co0nmBo 3aBAsSKHA [HCTUTYTY KIOEPHETUKH M.

B. M. T'nmymkoBa — Oyla OJHHMM 13 HaWBaXJIUBIMIMX IIEHTPIB JOCIIKCHbD,
MOB'SI3aHUX 31 INTYYHHM 1HTEJIEKTOM, BHOCSYM Oararo 1HHOBAIlIMHUX 11 Ta
po3po0OK. 3 MOro OCOOMCTOTO AOCBIAY BIJIBIAYBaHHS MIKHAPOAHUX KOH(EpEeHIiH,
30KkpeMa, KoHdepeHIiii B VYkpaiHi, 1 3 TPOYUTAHHS CcTared, OmyOJIKOBaHHX
yKpaiHcbkuMu pociiaaukamu 1 B MiXKHapoAHMX >KypHaiax, sl 3Haro, 110 B YKpaiHi
BCe I11e 0arato JOCiTHUKIB HAWBUIIOTO PIBHSA y LN ramysi.

OpHak, ik 3raiyeTbcs y MOHOrpadii, iX 3yCHIIIS PO3AUTUINCS, 1110 HE MTPU3BOAUTD
710 BUCOKOI 3arajbHO1 MPOAyKTUBHOCTI. OJIHI€I0 3 OCHOBHUX MPUYUH TAKOT'O MOJALTY €
€KOHOMIYHA CUTYyallis. barato po3yMHUX CTyIEHTIB MICJI MPOXOKEHHSI HABUAHHS Y
HalKpalux npodecopiB 3aqUIIalOTh KpaiHy 1100 3HATH Kpaily poOOTy B 1HIIOMY
Mmicti. JlocaigHukam BcepeauHl KpaiHU AOBOJMTHCS MOKJIAAATUCA HA MIXHAPOIHY
IPaHTOBY MIATPUMKY, SKYy 3a3BU4ail Jiermie OTpPUMATH Y CHIBOpali 3 I1HIIMMHU
KpaiHaMH — 1 1€ TPU3BOJUTH 10 PO3NOAUTY 3ycuib. B Ykpaini po3BUBa€ThCS ranysb,
0 TIOB’si3aHa 31 IITYYHHM IHTEJIEKTOM — 3TiAHO 3 MoHOorpadiero, Ykpaina mocimae
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Tpere Micre cepen Kpain CxigHoi €Bpomm 3a KigbkicTio kommanid LI — arme
OUTBIIICTh MTOCTITHUKIB BCE 1€ 3a/isHI B JEPKABHUX YCTAHOBAX: YHIBEPCUTETAaX Ta
iHcTUTyTax HanionansHOi akazemii Hayk YKpaiHu (aHajIord Hal[lOHAIbHHUX
nabopatopini CIIIA).

3BUYAHO, KOJIM JIIOAM MPALOITh pa3oM, BOHM MOXYTh 3pOOMTH HaOaratro
OlbIIIe, HIXK 3a BIJCYTHOCTI CIIBIIpaIll — TaK BiOYBA€ETHCS CKPI3b, TAKOXK 1 B HAYII.
o0 3pobutH 1€ MOXJIUBHUM 1 3a0XOTUTH JO CHIBHOpali, 0arato MNPOBIIHUX
YKpPaiHCBKMX JIOCTIAHUKIB y cdepl INTy4HOro IHTENIEKTY 00'eqHamucs, Moo
PO3pPOOUTH CHIIBHUN CTpATETIYHUHN TUTaH PO3BHUTKY nociimpkens I — mmaH, skwid
dhopmye 10 MoHOorpadiro. Ll MmoHorpadis € mpoayKTOM KOJIEKTUBHUX 3yCHIIb. MeHi
OyJI0 MpUEMHO OAQYUTH IMEHA 0araThbOX MOIX KOJIET Ta CIIBPOOITHUKIB CepeJl aBTOPIB
MoHOTrpadii.

MoHorpadis Ma€e HE3BUYAMHY CTPYKTYpy, SKa MEHI [JyKe crojaobdanacs.
Monorpadis TOYMHAETHCA 13  3arajibHOrO0  CTPATETIYHOTO  IJIaHy,  SIKHUM
3aTBEPKYEThCS BCIMAa aBTOpaMH. 3a IUM IIJIAHOM CJIAYIOTh KOHKPETHI BHECKH
OKpPEeMHUX aBTOPIB, SIKI JJOCUTh JETAIbHO OMUCYIOTh, 1110, HA JTYMKY KOXXHOTO 3 HHX,
HEOOX1AHO 3poOUTH IJis1 pealizalli 3araJbHOTO CTpPATEriyHOro OayeHHs: JesiKi
aBTOPU 30CepeKyI0oThcsl Ha 3actocyBaHH1 Il y MenuiuHi, neski Ha 3aCTOCYBaHHI
I a exonowmimi, neski Ha BukopuctanHi LI y BilicbkoBiM cdepi, nesKi Ha
BukopucTtanHi [T y ocBiTI — 1 Bce 11€ CTBOPIOE 3arajibHe YSABJICHHS PO MOHOTrpadiio,
1 IpY LIOMY JIEMOHCTPYE, 110 aMOITHUI TE€HIUIaH € Jy>Ke PEaTICTUUHUM.

MeHi TakoX cromobaiocs Te, 110 aBTOPH BUPIMIMIM HE CiiayBaTd (Ha >Kalib,
IIMPOKO NOIIMPEHIN) CydaCHUM TPEHJaM 1 HE BUKOPUCTOBYBATH MOJAHI TEPMIHU IS
MPOCYBaHHs TOTO, 110 HE HaJNEXKHUTh 0 nociimkens LI — Hampukman, KoM mioch
TaKe MpocCTe, K JiHIMHA perpecis, MOJAETHCS SIK IHCTPYMEHT MAIIMHHOTO HAaBYaHHS:
IHIITMMU CJIOBAMH, 11€ TIPOCTE MEepeMEHyBaHHS HE € MOKa3HUKOM Iporpecy. binbiie
TOTO, aBTOPH MPSMO 3TafylOTh, IO ] IITYYHUM iHTEICKTOM BOHH HE MAalOTh Ha
yBa3l METOAM NPOO 1 MOMUIIOK, IO IIMPOKO MOIIMPEHE B CyYACHHUX JIOCIHIIKEHHSX,
MOB'A3aHUX 31 IITYYHUM IHTEJIEKTOM. Te, Ha 10 BOHM HAIlUJICHI, II€¢ HE MPOCTO
CKJIaHI B OOYMCIIOBaHHI YOpPHI CKPHUHBKHM, SIKI T€HEPYIOTh IEPEBAKHO XOPOIIl
pe3ynbTaT — T€, Ha II0 CHpsIMOBaHAa MOHOTpadisi, 1€ CHUCTEMH 3 I1HTEIEKTOM,
CUCTEMH, SIKI HE TUIbKA HAJAl0Th BIAMNOBIJL, aje il pO3yMHO MOSCHIOKOTH, SIK BOHU
MpUAYMaly Il BiAMOBiL. [HIIMME clioBaMu, Te, 110 MpocyBae MoHOTpadis, — 1e Te,
110 3a3BHYail Ha3UBalOTh PO3YMHHUM IITYYHUM 1HTEJIEKTOM.

3aBganus 3pooutu I 3po3yMinuM € BETUKUM BUKIUKOM, 1 aKIIEHT, 3p00JICHUN y
MoHorpadii Ha HEOOXIIHOCTI TPOJOBXKYBAaTH BUBYATH JIOJCHKHM I1HTEJIEKT —
JTOCHIDKCHHS, sIKe TpPHU3BENO J0 Oararbox cydacHuX iHHoOBami Tta imedt I,
BKJIFOYAIOYM HEHWPOHHI Mepexi, — € nayxke cxBaapHUM. llle ogHUM CcXBalbHUM
aCIEeKTOM € aKIEHT y KHHU31 Ha HEOOXITHOCTI CEpPHO3HOTO BUBYEHHS PHU3HKIB Ta
npaBoBux acnekrtiB LI, Tem, siki, 663yMOBHO, BaXJIMBI, aje sKl Hapas3l Maiike He
BHUBYAIOTKCS TIEI0 MIPOTO, KOO 11€ HEOOXI1THO.

S ninyro eHTy3ia3M aBTOpIB Ta AyX chiBmparul. Sl TBepao BIpto, 110 IS CHiBIpals
Mpu3Bene 10 0aratbox I[IKaBUX PE3yJbTaTiB JOCTIHKEHb 1 PO3pPOOOK, a TaKOXK J0
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OaraTh0X KOpHUCHHMX 1 HOBUX 3actocyBaHb Il — sax 3ramanux y moHorpadii, Tak i
IHINX, SKI HEMUHYYE 3'SBISAThCS Mi3HIMe. OMHUM CIIOBOM, S BCUISKO MIATPUMYIO
BUJIaHHS 111€1 MOHOTpadii.

3 moBaroro,

(miammc)
Brnagix KpeitHoBuu

Bine-nmpe3uaent MixHapoaHoi acoriatii 3 HediTkux cucteM (IFSA).
Bine-mpe3uaeHt €Bponeiicbkoro TOBapuCTBa 3 HEYITKOT JIOTIKH.
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THE UNIVERSITY OF TEXAS AT EL PASO

Dr. Martine Ceberio

Professor of Computer Science mceberio@utep.edu
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AT&T Fellow in Information Technology

UTEP Provost Faculty Fellow for DEI
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Member of the UT System Academy of Distinguished Teachers

El Paso, February 24, 2023

To Whom It May Concern:
Dear colleagues,

In this letter, | would like to express my support for the book Strategy for
Artificial Intelligence Development in Ukraine, on the foci and priority areas in
Artificial Intelligence research in Ukraine for the period of 2023 to 2030. The
plan presented in this book brings together a team of Ukrainian scientists all
from very recognized institutions to lead the country’s efforts in Al research.
The strategy for 2023-2030 is very well motivated and its background clearly
covered. It is aligned with NATO's strategy for Al development, including the
lawful and responsible use of Al, which relates to issues of, e.g., explainability
and reliability, essential and pressing needs in Al. Yet, the plan is still very
relevant to and aligned with the specific needs of Ukraine, thanks to
background work on eliciting, from a large number of institutions — public
and private-- in the country, their needs for Al.

The book recalls the status of prominence of Ukraine in Al R&D but
emphasizes the need to move beyond. The strategic plan aims to channel the
current, more dispersed approach to Al research and to coalesce these efforts
into a more synergistic one, so as to ensure continuity of its prominence but
also to foster innovation at a rate that would introduce Ukraine as a top-tier
Al contributor. The assembled team bases their proposals on the bold
concept of artificial consciousness and envisions Al-powered computers.
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The plan outlines a thorough list of areas of focus, from education to
ecology. It is refreshing and inspiring to see a team of scientists be so
thorough and thoughtful about these areas, in the time of hardship their
country is undergoing. Specifically, the attention to education is
commendable, as well as the focus on national security, which is geared
towards defense rather than offense. Specifically, the attention described in
the strategic plan is placed on systems for counteraction (detection of and
defense from attacks), e.g., recognition systems, robots to combat hostile
aircrafts. Attention is also given to medicine, manufacturing and the power
sector, transportation and infrastructure, telecom, agriculture, but also,
notably, to ecology, which is an urgent global topic, not often mentioned as a
priority area. It is refreshing, and once again, commendable for this team of
scientists to make ecology one of their priorities. Throughout the treatment of
these areas, the plan is very clear about the need for fundamental advances,
not just ad-hoc successes, but also about an attention to risks that come with
the use of Al technologies.

The software developments in Al outlined in this book are expected to
result in breakthroughs also in hardware but ultimately in a changing
landscape of the country’s industry, from mineral exploration, to
transportation, and medicine, among many others.

Closing the innovation loop, the plan even includes elements of
assessment of its expected success/performance. Although it is understood
that more criteria will be defined ulteriorly, as Al advances come about, the
plan already outlines as indicators of success the need and opportunities for
upskilling/reskilling workers (under new workplace practices or needs brought
by Al advances), but also increased levels of safety that Al has the potential to
bring to the workplaces (e.g., freeing workers from being exposed to
hazardous conditions).

The book is clearly structured and, although not overly technical, it is very
pedagogical, going at length to define what Al is (along with a parallel
definition of human intelligence), what it entails, and how it is essential to a
large number of areas that the strategic plan focuses on. | like the way it
separates the major topics of interest and their clear presentation (in the first
part of the book), from the more specific (closer to technical) research
directions, elaborated by the members of the team of specialists assembled
for this plan. The plan seems very well thought-out and acclaimed by a
number of scientists.

Overall, | particularly appreciate the attention given to contributing to
fundamental research in Al established upfront in the book, as well as to the
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lawful and responsible use of Al, which transpire throughout the book. The
book acknowledges, as essential to remaining at the forefront of Al research,
the need to depart from ad-hoc contributions and to now rather focus on
fundamental research in Al as well as research about its associated challenges
and risks, in particular with the development of a legal framework for Al. The
attention given to all stages of the innovation cycle (all the way to assessment
and reflection) is commensurate to the quality of the document. The synergy
and energy of the assembled team of scientists, the clarity of their plan, as
well as the thoughtfulness put in their plans and reflections are very
encouraging and inspiring. Based on my previous comments, | want to
express my strong support for the publication of this book.

Sincerely,

Martine Ceberio, Ph.D.
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HoxTtop Maptin Ce6Gepio,

npodecop kadenpu KOMIT IOTEPHUX HAYK
Texacbkoro yniBepcurety B Enb-Ilaco (UTEP),
I'omoBa Paau no acmipanTypi

Texacpkoro yniBepcutety B Enb-Ilaco,
Jlaypeat npemii AT&T 3 iHpopmatiitHuX
TEXHOJIOT1H, ['0JIOBHUI palHUK TPOPEKTOpa

3 MATaHb PI3HOMAHITHOCTI Ta IHKJIFO3UBHOCTI,
3acnyxenuit npopecop UTER,

Jliicauii yineH Akanemii BUJATHUX BUKJIagadiB N

B cucTeMi yHiBepcuTeTiB mrtaty Texac (CHIA).
mceberio@utep.edu; http://martineceberio.fr

Enp-TTaco, 24 motoro 2023 poxy

BciM 3amikaBieHuM ocodam:
[IlaHOBHI KOJIETH,

VY 1poMy JIUCTI 51 XOTUJIa O BUCIOBUTH CBOIO MIATPUMKY MoOHOrpadii «Crpareris
PO3BUTKY IUTYYHOIO IHTENEKTY B YKpaiHl», NPHUCBAYEHIA oOcepelkam Ta
MPIOPUTETHUM HampsMam JOCIIKEHb IITYYHOI'O 1HTEJIEKTY B YKpaiHi Ha mepiof 3
2023 mo 2030 poxku. Ilnan, o npeacraBaeHuit y i MoHorpadii, 00'eJHye KOMaHTy
YKpaTHChKUX BYCHHUX 3 BU3HAHUX YCTAHOB, OO OYOJIUTH 3YCHJUIS KpaiHHM B ramysi
nocimipxens LI, Crpareris Ha 2023-2030 poxu myxe noOpe BMOTHBOBaHa 1 Mae
yiTKl nepenymMoBu. Ctpareris y3rojxyerbes 31 crpaterieio HATO mono po3BUTKY
I, Bximrowaroun 3akoHHE 1 BigmoBiganbHe Bukopuctanus LI, mo crocyeTses
NUTaHb, HAPUKIIAJI, TIOSICHEHb Ta HAJIAHOCTI, OCHOBHUX 1 HaraasbHuX motped y IIII.
Tum He MeHI, IMJaH BCE II€ AyXKE aKTyalbHUN 1 Y3TO/KEHMH 3 KOHKPETHUMU
norpebamMu YKpaiHW 3aBISKHM JOJATKOBIM pOOOTI BETUKOI KUIBKOCTI YCTaHOB —
JIEp>KaBHUX 1 IPUBATHUX — 3 BUSBJICHHS B KpaiHi MOTPEO y MITYYHOMY 1HTEICKTI.

Momnorpadis Haramgye npo BuaaTHe crtaHoBuile Ykpainu B Al R&D, ane
HAroJIoIIye Ha HEOOX1THOCTI BUMTH 3a 111 MexX1. CTpaTeriyHuii miaH CpsiMOBaHUN Ha
MEPEeHAINPaBICHHS MOTOYHOTO, OIBII PO3MOPOIIEHOTO MIiAXOMYy 10 JOCTIIKEHb
MITYYHOTO I1HTEJNEKTY Ta 00 €qHAHHS WX 3yCWIb Yy OUIbII CHHEPTeTUYHHM, 1100
3a0e3MeYNTH TOJANbIly TOMYJSIPHICTh TaKOro TMiAXOMy, a TaKOX CHpPHUATH
IHHOBAIIISIM 31 IIBUJKICTIO, sika O TpencTaBmiia YKpaiHy SK MPOBIIHOTO YYacHHUKA
MITYYHOrO 1HTENIEKTy. 3i0paHa KOMaHAAa HayKoBLIB 0a3ye CBOi NpOIO3ULii Ha
CMIJIUBINA KOHIIEMIIT IITYYHOT CB1JIOMOCTI Ta nepedavae CTBOPEHHSI KOMI FOTEPIB Ha
OCHOBI IITY4YHOT'O THTEJIEKTY.

[Inan oxkpeciroe BUYEPIHUUN MEpENiK HaNpsMKIB, BiJ OCBITH A0 ekosorii. Le €
Ty’Ke )KUBOJAWHUM 1 HAJMXAIOUUM 0Q4UTH, IK KOMaH/1a BUCHUX HACTUIHKU PETEIHHO
1 BAYMJIUBO CTABUTHCS 10 IIUX cep KUTTSA y Yacu TPYAHOILIB, Kl NEPEKUBAE TXHSA
KpaiHa. 30Kpema, 3aCIyroBy€e Ha MOXBaJly yBara JI0 OCBITH, @ TAKOX 30CEPEHKECHICTh
Ha HalllOHAJIbHIN Oe3melll, sKa CIpsiMOBaHa Ha OOOPOHY, a HE Ha HACTYIl. 30Kpema, y
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CTpaTeriyHOMY IIJIaHI yBara NpUAUISIETHCS CUCTEMaM MPOTHUIIT (BUSBIECHHS BOPOXKHUX
IiJIed Ta 3aXHMCTy BiJ aTak), HANpPHUKIAJA, CUCTEMaM pO3Ii3HaBaHHSA, poOOTaM IS
O0OpoThOM 3 BOPOXKMMH JIiTaKaMH. YBara TakKOX TMPUIUISETHCS MEIUIINHI,
BUPOOHUIITBY Ta C€HEPTeTUIll, TPAHCIOPTY Ta 1H(PPACTPYKTYpI, TEICKOMYHIKAIIISIM,
CITbCBKOMY TOCIIOAApCTBY, a TaKOX, 30KpeMa, €KOJorii, fKa € aKTyaJbHOIO
100aJIbHOI0 TEMOIO, SIKYy HE 4acTo 3TajlyloTh sIK mpioputeTHY cdepy. Lle ocBikae, i
MOBTOPIOCST 1€ pa3, OOpaHHSA €KOJIOTiI OJHUM 3 TMPIOPUTETHUX HAIPSMKIB €
MOXBAJIBHUM IS 11i€i KOMaHau BueHUX. [IpoTsrom ycroro ommcy 1ux cdep Imia
y’)KE€ YITKO OKPECIIoe HEOOXIHICTh (DyHIaMEHTAIbHUX JOCSITHEHb, a HE TUIbKH
pO3po0OK, IO CHOpPSMOBaHI Ha PO3B’S3aHHS KOHKPETHOI NPOOJIEMH, a TaKOX
HEOOX1IHICTh TPHUAUIMTH YyBary pHU3MKaM, SKI BHHUKAIOTh IPH BUKOPHUCTAHHI
TEXHOJIOT1H MTYYHOTO THTEIEKTY.

OuikyeTbcsi, 10 PO3POOKH MPOTPAMHOr0 3a0€3MEUEHHs] B Trajy3l IMITYYHOTO
IHTEJIEKTy, 10 OMHCaHl B M1l MoHOrpadii, mpu3BeIyTh JO MPOPUBIB TAaKOK 1 B
anapaTHOMY 3a0€3Ie€yYeHHl, ajieé B KIHLUEBOMY IIJICYMKY B 3MIHHOMY pPO3BHUTKY
IPOMHUCIIOBOCTI KpaiHW, BiJ PO3BIAKM KOPUCHUX KOMAJIMH JO TPAHCIOPTY Ta
MEJIUIINHY, cepel 0araTboX 1HIIUX.

3aMHKal04Yy 1HHOBAIIMHUN IIMKJ, IUIAH HaBITh BKIIIOYA€E €JIEMEHTH OIIHKH HOTO
OUIKYBAHOTO yCIIXY/pe3yIbTaTUBHOCTI. X04a 3p03yMiJIO, [0 OUIbIIE KpUTEPIiB OyIe
BU3HAYATHCS MMPUXOBAHO, 3 PO3BUTKOM IITYYHOTO 1HTEIEKTY TUTAH BXKE OKPECITIOE K
1HIUKATOPH yCHiXy noTpedy Ta MO>KJIUBOCTI T1JIBULIICHHS
kBaidikamii/mepekBamidikamii mpariBHUKIB (BIAMOBIIHO JO HOBHUX IIPaKTHK Ha
pobouomy Miciii a0o moTped, BUKIUKaHUX JocsirHeHHsamU L1IT), a Takox miABUIIIEHHS
piBHs Oe3neku, sikuii 111 Moxxe mpuBHECTH HA poOOUl MicIsl (HAMPUKIIAJ, YCYHEHHS
BIUTMBY IIKIJJTMBUX YMOB Ipalll Ha pOOITHUKIB).

MoHorpadis € 4iTKO CTPYKTYpOBAaHOKO 1, XO4a 1 HE € HAATO TEXHIYHOIO, BOHA
BHUCBITJIIOE Oarato TEOPETUYHUX MUTAHb 3 METOI0 BU3HaUeHHs, 1m0 Take I (mopsn 3
napajiejbHUM BU3HAYEHHSM JIIOJICBKOTO 1HTEJIEKTY), 110 BIH TSTHE 3a COOOI0 1 YOMY
BiH B&XXJIMBHM JIJIS1 BEJIMKOI KUTBKOCTI cep, Ha SIKUX 30CEPEKYEThCS CTpaTeriuHUuN
miaH. MeHi 1ofo0aeThesi, MO Yy IUIaHI BIJOKPEMIIIOIOTHCS OCHOBHI TEMH, IO
IIKaBJISATh BUCHMX, 1 X 4iTKUUW BUKIaA (y mepiriid yacTuHi MoHorpadii), Bia OUIbII
KOHKpETHUX (OJIMKUEe 10 TEXHIYHUX ) HAMPSAMKIB JOCHIIKEHb, PO3POOICHUX YiCHAMU
KOMaH 1 (haxiBILiB, 310paHuX JUIs 1bOro miany. [lnan € gyxe nodpe mpoaymMaHuM i
BU3HAHUM PSIOM BUCHUX.

3aranom, s OCOOJIMBO IIHYIO yBary, MNPUAUIEHY BHECKY B (YyHJIaMEHTaJIbHI
JOCTIDKEHHSI B Tajy3l IITYYHOTO 1HTENEKTy, 10 OMHCcaHl y MOHOorpadii, a Takox
HaJaHHS TIepeBard 3aKOHHOMY Ta BiAmoBimasbHOMY BUKopuctanuio IIII, mro
CIIOCTEPITAEThCSA MPOTATOM yciei MoHOTpadii. Y KHU31 BU3HAETHCS, IO BAXKIMBOIO
METOI0 € 3aJMIIUTHCS B aBaHrapai jgociimkeHs LI, HeoOXimHICTH BIMIMTH BiJ
pO3B’sI3aHHS KOHKPETHUX MpoOsieM 1 30cepeauTucs Ha (¢GyHAaMEHTaIbHUX
nocmimxeHHsx B ramysi I, a Takox Ha MOCTIIKEHHSX TIOB’S3aHUX BUKIHUKIB 1
PHU3HKIB, 30KpeMa 3 po3poOKoro mpaBoBoi 0a3u juis LI, YBara, mo npumaiiserses
BCIM €TaraM 1HHOBAIIMHOTO IUKIY (aX 10 OLIHKM 1 peduiekcii), CymipHa 3 SIKICTIO
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nokymeHTa. CHHeprisi 1 eHepris 310paHOTO KOJIEKTUBY BUEHHUX, SICHICTH iX IJIaHy, a
TaKoXX CTApaHHICTh, BKJIQJICHA B 1X IUIAHW 1 PO3IYyMHU, AyXKe MiA0aIbOPIOIOTH 1
HAJMXa0Th. 3 OTJISAy Ha MOi MOMEPEIHI KOMEHTapi, X0uy BUCIOBUTH CBOIO PIIIydy
HIATPUMKY ITyOsikartii miei MoHorpadii.

3 noBaroxo,

(mmiammc)

HoxTop Maptin Cebepio
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CJ10BO KepIBHUKA HAYKOBOI'0 MPOEKTY
«CTBOpeHHd cTpaTerii PO3BUTKY IITYYHOI'0 iHTEJIEKTY
B YKpaidnD» [HcTuTyTy npo6JsieM mry4Horo inrejaekry MinicrepcrBa
ocBiTH | Hayku Ykpainu i HamioHanbHOI akajgeMil HAyK YKpaiHu
npogecopa AnaroJis [lleBuenka

B v _ Lz MoHOTpadist miacyMoOBye poOOTY KOJIEKTUBY
YKpaiHChbKMX BYEHHMX HAJ HAYKOBUM IPOEKTOM
«CtBopennst Ctpaterii poO3BUTKY IITYYHOTO
IHTEJIEKTY B YKpaiHi».

PO3BUTOK TEXHOJOTIH MITYYHOTO 1HTEIEKTY €
BOXJIMBUM  TpPEeHIOM  cydacHocTi. [IpoBiaHi
CBITOBI KOMIIaHIi 1 J€p>KaBU MPUAUISIOTH BEIUKY
yBary 1pboMy NHUTaHHIO. Y>ke moHan 50 nepskas
CTBOPWJIA ¥ MPUKHSIIA A0 BUKOHAHHS HE TILIBKH
KOHLIEMIIi, aje BXe W cTpaTerii pO3BUTKY
MITYYHOTO 1HTETIEKTY, B IKUX OKPECIWIN 3arajibHi
HanpsMU HAyKOBHUX JOCHIIKEHb 1 O13HECY B IIIH
chepi. YkpaiHa Tako HE MOBUHHA 3aJUIIATUCS
OCTOPOHb  LMX  TMPOLECIB  HAaBITh  MONpPH
HE/I0CTaTHE (diHaHCYBaHHS HAYKOBUX
JOCTIIKEHb.

Bigomo, mo HayKoBi JOCIIKEHHS 3aBXJIU MOTPeOYyIOTh BU3HAUCHHS HANpsIMy U
00’€KTa TOCHIIKEeHb, 30KpeMa 1€ CTOCYEThCS W HAMPAMY JOCHIKEHb 1 03HAYEHb Y
chepl IMTYy4yHOTO IHTENEKTy. BOHM TIOBHMHHI TNEPEBAXHO TIPYHTYBaTHUCA Ha
pe3yabTarax (GyHIaMEHTAIBHUX JOCIIDKCHb, a HE Ha YAOCKOHAJCHHI BIJIOMHUX
1H(OpMaIIHHUX TEXHOJIOT1M, HA OCHOBI SIKUX OTPUMAaHHS MPOPUBHUX TEXHOJIOTIH €
ManoiMoBipHEM. HayKoBIIi HE 3aBXKAM KOPEKTHO BUKOPHCTOBYIOTH CaMe O3HAYCHHSI
00’e€KTa  JOCHIJKEHb  «ITy4yHHH  iHTenekT». Cnoudarky MOTpIOHO — YITKO
c(OpMYJIOBaTH MOHATTA «IHTEIEKT», a MOTIM CTBOPIOBATH IUTY4YHY HOMY MOA00Y.
[lepeBaxkHa OUIBIIICTh TAKUX JOCIHIAHHUKIB O3HAUy€ IITYYHUI 1HTENEKT K «YOPHY
CKPUHBKY» 3 TaKUMH XapaKTEpPUCTUKAMH: HEUpOMoAiOHa, ab0 KIIacHYHa CTPYKTYpa,
[0 Ma€ CIPOMOXHICTh JI0 HaBYaHHS W CaMOHAaBYaHHS, 3/IaTHICTh PO3Ii3HABATH M
CHUHTE3yBaTH MOBY Ta 300pakKCHHsI, HAasABHICTh IITYYHUX OPraHiB UyTTd TOIIO. Sk
B1JIOMO, 33 XapaKTEPUCTUKAMH «IOPHOI CKPUHBKI» HE 3aBXKJIH MOKIIMBO BU3HAUWTH,
[0 MICTUTBHCS B 111l CKPUHBIN. Y TaKOMY pa3i MOJAJbII JOCTIKEHHS TPOBOASATHCS
TaK 3BaHUM «METOJIOM CTpoO 1 moMuiok». OOpaHuil HaMpsM HAyKOBUX JOCIIIKCHb
HE 3aBX]IM JO3BOJII€ OTPUMAaHHS HOBUX 3HaHb, 30KpeMa Tak 3BaHOTO PO3YMHOTro a0o
CBIJIOMOTO IITYYHOTO 1HTEJICKTY K MOI00M JIt0ACHKOTO. Taki JOCTiIKEHHS KOPEKTHO
3MIACHIOBATH HE IWIOJAO0 TIOHATTS «IITYYHOIO iHTeJNeKTy», a II0J0 TMOHSAThH
«00YHNCTIOBAIBHOIO iIHTEIEKTY» 200 «eJIEKTPOHHOIO iHTEJIEKTY.
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¥ Crparerii cpopMy/JIbOBAHO TaKi KJIHOY0BI MOJIOKEHHSA:

1.Buznaueno OcCHO6Hi nioxoou 00 CMBOPEHHs No00OU IHmenNekmy J0OUHU Nio
HA36010 «WMYYHULL ITHMENeKM», AKUl He 3600UMbCsl 00 CMBOPEHHSL 00UUCTIOBAILHO2O
abo eneKmpoHHO20 IHmeleKmy, wo 8i00ysacmvcsa Ha 0a3i 600CKOHAEHHS 8I0OMUX
IHhopMayitiHux mexHo1021u.

2.Bnepwe 3anpononosano U Haykogo O0OIPYHMOBAHO HANPAM NPOBEOEHMHs
@PyHOamMeHRmanbHUux O0CHi0NCeHb Ul  BUBHAYEHO 00 ’€km 00ciodcenb ) cepi
«UWMYYHUL IHMeNeKm)y.

3.Ha ochoei eonanmns euenux Ykpainu y cgpepi wmyunozo inmenexmy cmeopeHo
Konekmueé axisyis.

4.001pynmosano Hanpsm HAyKoBUX OO0CIIONCeHb OJisl CMBOPEHHS NPOPUBHUX
MexHono2il y cghepi wmyuHo2o inmenexmy.

Ha nepmiit Mixuaponniit kondepenii «lLtyannit inTenexkt — 2000» HayKOBISAMH
[nctutyty mpobsnem mtyuHoro iHtenekty MOH VYkpainn 1 HAH VYkpainu Oyio
3p00JIeHO HAYKOBY A0NOBIAL «IIpo nioxoou 0o npooiemu mMooen08anHs WmMy4Ho20
iHmeneKkmy AK QYHKYii wimy4Hoi ceioomocmi» ma npeocmasieno 3pasku peanizayii
yux nioxoodis. Ha 6a31 HJI npobnem mryunoro inrenekry MOH Vkpainu 1 HAH
VYkpainu y 1997 pomi IlocranoBoro KaGinery MinicTtpiB YKpaiHu OyJio CTBOPEHO
3aKiaj BUMIOI OCBITH — JlOHEUbKHIl Aep>KaBHUM 1HCTUTYT IITYYHOTO IHTEJIEKTY.
Yepes 10 pokiB akTUBHOI JISJIHOCTI, BPaXOBYIOUM 3HAYHI HAYKOBI JOCATHEHHS Ta
KBaTi(p1KOBAaHY MIATOTOBKY KaJIpiB y cdepl MTydHOTro 1HTEeNeKkTy, y 2007 pori Ha 6asi
[acTutyTy Oyno ctBopeHo JlepskaBHUII yHIBEpCHUTET 1H(POPMATUKH 1 IITYYHOTO
inTenexkty (AYIIII), mo 3aificHuB HaOip mepiioi B YKpaiHi TPynu CTYACHTIB Ha
OIO/KETHIN OCHOBI, a 3arajioM B yHiIBEpCHUTETI, o oTpuman |V piBeHb akpeauTariii,
HABYAJIOCh HOBHM TEeXHOJOTisIM oxHovacHO monaa 2000 cryaeHTiB. 3 1HIIIATHBH
VI BAK Ykpainu 3aTBepJuB HOBY CHEIIATbHICTD JIJISl 3aXUCTY KaHIUIaTChKUX 1
noktopcbkux auceprauiii: 05.13.23 «CucremMu Ta 3acO0M IITYYHOTO 1HTENEKTY». B
JAVIIII 6yno BigkpuTo mepiry B YKpaiHi cHeuniajgi3oBaHy BU€HY pady 1 BIIOYBCs
MEepIIMid 3aXUCT KaHAUWAATChKOI JUCEpTallil 3a ILI€I0 CHellajbHICTI0. Y 3akKiajax
BUIIOI OCBITH YKpaiHMU MoYanu CTBOproBaTUCS Kadenpu 3a Hampsmom «lITyunuii
IHTEJIEKT» MArOTOBKY (haxiBIliB 1 BIAMOBIIHI CIIELPAIH 13 3aXUCTY AUCEPTAIIH.

Takum ynHOM, 0yJI0 3asIBJICHO Ta BU3HAYEHO 00’€KT HAYKOBHUX JOCJIIIKEHb
JJIS CTBOPEHHS IITYYHOI'0 IHTEJEKTY — IITYYHY CBigoMicTe MamuHu. Hoswii
HampsiM y CTBOPEHHI IITYYHOTO IHTEJIEKTY JO3BOJHMB OTPUMATH TO3UTHBHI
pe3ynbTaTd: OyJIO CTBOPEHO Ta  3alaTeHTOBAHO  (PYHKIIOHAIbHY  CXEMY
00YHCITIOBAJIBHOT MAIIMHU 31 IITYYHUM 1HTEJIEKTOM, a TaK0X HAYKOBO OOTPYHTOBAHO
MOMJIUBICTh CTBOPEHHS IITYYHOI CBIOMOCTI. JItonuHa, sika BTpaTHiia CBIJOMICTb,
BTpavac i 1HTEICKT. [HIIMMH CTTOBaMU, THTEJICKT JIIOJAUHHA — 1€ pe3yJbTaT poOoTH ii
ceimomocti. Y CIHIA Ta HimeyuwHi MiNbHOHHUM HaKIaJIOM IIPOJAHO HaBYaIbHI
IpOTrpaMu, PU CTBOPEHHI SIKUX BUKOPUCTAHO €JIEMEHTH IITYYHOTO 1HTEIEKTY.

@daxoBe OOrOBOPEHHS CYYaCHOIO CTaHy MpOOJIEeMaTHKUA IITYYHOTO IHTENEKTY
BIIOYJIOCS TaKOXX TiJ] 4Yac TMPOBEAEHHS IIOPIYHMX MIKHAPOJHUX HAYKOBO-
npakTiyHUX KoHpepeHuid «lIITyuynuil iHTEneKT Ta 1H(QOpPMALIAHI CUCTEMUY,
30kpemMa XX-oi koH(pepenuii (27 mucrtomana 2020 poky), y sKiii Opana ydacTb
nepeBaXxkHa OUTBIIICTh yYeHHX-1HPopMaTuKiB Ykpainu (95 HayKoBLiB), cepell AKUX
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52 [OKTOpM HayK, IO € CHeriagicTaMd 31 IITYYHOTO 1HTENeKTy. SIK TpoTOTHI
IITYYHOTO 1HTEJEKTY OyJIO BUPIIIEHO BUKOPUCTATH 1HTEJICKT JIOAUHU. 32 MIATPUMKU
Paau HamionansHOI Oe3neku i 00opoHu Ykpainu (et Big 29.01.21 Ne 271/16-07/2-
21) Incturyr mpobrem mry4yHoro iHTenekty MOH Vkpainu 1 HAH VYkpainu
HaJICclIaB JUCTU-3anmuTH 10 moHax 300 pi3HUX opradizailii, 30KkpeMa 10 OiIbIIOCTI
MIHICTEPCTB YKpaiHu, HAYKOBUX YCTaHOB, JACPKABHUX 1 MPUBATHUX 3aKJIaJiB BUIIO]
OCBITH, KOMEpIIMHMX Oprafi3amii 3 METO BHU3HAYEHHS HEOOXiTHOCTI
BIIPOBA/KEHHSI Ta BUKOPUCTAHHS TEXHOJIOTIM IITY4YHOIO 1HTEJIEKTY Yy IXHIH
nisibHOCTI. Y mepioa 3 ciuHs 2021 poxky mo muneHb 2022 poky OyJio MpOBEIEHO
10 crnemianizoBaHuX KoH(EpEHIIM, HU3KY HAayKOBUX CEMIHApIB Ta 3acijaHb poOOYOi
rpynu 3a TeMoro «CtBopeHHs CtpaTerii po3BUTKY IITYYHOI'O 1HTEJIEKTY B YKpaiH1».
[TinCyMKM IMX HAyKOBHMX AMCKYCIM 3HAMIIIM CBO€ 3acTocyBaHHA y Crparerii, 110
aJlarToBaHa came I YKpaiHH, 30KpeMa BpaXOBaHO HasBHICTh HAYKOBUX CTPYKTYp Y
chepl WITYYHOrO IHTENIEKTY Ta BHUCOKHMM 3arajJlbHUil OCBITHIM pIBEHb TPOMAJSH.
Takox MOJaHO TOAATKOBI Marepiajad aBTOPIB, K1 JETaNI3yIOTh PO3IJISI OKPEMUX
nosnoxeHsb Crparterii.

Ha ocHOBI OTpUMaHMX YKpaiHCHbKMMHU HayKOBLSMH pPE3YyJbTaTiB CPOPMYIIbO-BAHO
BITUM3HSIHI O3HAYEHHS TEPMiHA «IHTEJEKT JIIOAUHIY Ta MOX1AHOrO BiJ HHOTO TEpMiHA
IITYYHUH 1HTEJIEKT:

- IHTeJIeKT JIOAUHU — (YHKIiS CBiIOMOCTI JIIOAUHHM, SIKa MpeICTaBJIeHA
CHCTEMOI0 AJITOPUTMIB, 3a0e3medye€ CaAMOHABYAHHS BIANMOBIIHO 0 HAsIBHOI
iH(popMalii, HA0YTHX 3HAHb, IPABHUJI, 3AKOHIB CYyCIJILCTBA TA CBOI'0 BJIACHOI0
JA0CBiTy, pO3B’si3aHHsI HA Wil OCHOBi 3aBJaHb, 10 MOCTAIOTH Iepea Hew, a
TAK0’K MAa€ 3AAaTHICTb IPOBOJAMTH CAMOJIarHOCTUKY # OOIPYHTOBYBaTH
NPUIHATI HEI0 PIlLICHHA;

- IITYYHMH IHTEJeKT — (YHKUiA IITYYHOI CBIiAOMOCTi, fIKa MpeACTaABJICHA
CTBOPEHOI) Ta KOHTPOJHOBAHOI HEK CHCTEMOI0 AJTOPUTMIB, 3al0e3nmedye
CAMOHABYAHHS 3riAHO 3 HasABHOKW iHQopMamiclw, HAOYTHUMHM 3HAHHSIMH,
NMPaBUJIaMH, 3AKOHAMH CYCIIJIBCTBA TAa CBOIM JOCBIIOM, CTBOPEHHS HA Wi
OCHOBi HOBMX 3HAHb VI BUKOHAHHSA /I0PY4YeHb JIIOAUHHU, a2 TAKOK 31aTHICTh
NPOBOAMTH CAMOAIATHOCTUKY i OOIPYHTOBYBATH NPUIHATI HEIO PILLICHHSA.

Hanmani mig BU3HAYEHHSM «IITYYHHA 1HTEJICKT» Oy/IeMO BBa)kaTH, IO BIH
CBIJJOMUI, PO3YMHUI Ta JOTPUMY€ETHCS €TUYHO-MOPAIBHUX 1 MPpaBOBUX HOpM. OTxe,
BUBUYEHHS IITYYHOTO 1HTEJIEKTY OB’ SA3y€MO 3 JOCTIKEHHSM MPHUPOJHOTO SBUIIA —
IHTEJIeKTy JIOAUMHU. SIK BiAOMO, BiH CBiIoMUU Ta po3yMHuid. [lomiOHMM YuHOM
JIOJICTBO BHUHAMIILUIO YMMAJO0 KOPHCHUX MaTepialliB 1 TEXHOJIOTiH: OloMeIuYHUMA
IUTACTHK, SIKAWA IMITY€ MOPCHKHMM OTIpOK, MaKkyBajbHI MaTepiaii Ha OCHOBI IpuOIB,
MOJAYJIbHI CTPYKTYpH, SKI IMITYIOTh KMB1 KJITHHHU, LIEMEHT Ha OCHOBI KOPaJOBHUX
pudiB Tomo. Ilix uwac miaroroBku CrpaTerii po3BUTKY IITYYHOTO I1HTEJIEKTY B
VYkpaini Oyno peTenbHO BHBYEHO MOMIOHI JOKYMEHTH IHIIUX JIepkKaB, a TaKOXK
Crparerito HATO, pexomennamii Pagm €Bpomm Bim 22 tpaBHa 2019 poky Ta
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BucHOBKM ['eHepanbHoi koH(pepeniii FOHECKO 21 muctomama 2021 poky Mmoo
MTYYHOTO 1HTENEeKTy. Bech meil mocBim Oyio amanToBaHO J0 yYMOB YKpaiHU 1
BUKOPHUCTAHO B TekcTi CTpaTerii po3BUTKY IITYYHOTO 1HTEJEKTY B YKpaiHi. AHami3
HAsIBHUX HAYKOBHX JIOCIIKECHb, 1110 IPOBOAATHCS B YKpaiHi y cepl iHPOpMATHKH 1
IITYYHOTO 1HTENEKTY, JIO3BOJMB 3pOOMTH BHUCHOBOK: ISl BHUKOHAHHS 3aBJaHb
Crparterii nomatkoBoro (iHancyBanHs He moTpiOHOo. HatomicTe HasBHE
(iHaHCYBaHHA, IO BHUAUISETHCS JEP’KaBOI0 Ha PO3BUTOK chepu iHPOpPMATUKH Ta
MITYYHOTO 1HTEJNEKTY, MOTPIOHO CHpsIMyBaTM Ha CTBOPEHHS 1 BIPOBAKEHHS
KOHKYPEHTO3JaTHUX CUCTEM 31 IITYYHUM 1HTEJIEKTOM.

CnpsiMmyBaTH JIIsUIBHICTS JOMOMOXKE BU3HAYECHHS Ta OOIPYHTYBaHUM BHOIp 00’ €KTa
JTOCITIDKeHHST (HalpuKiIaa, 1€ Moke OyTH OOYHMCIIIOBaJibHA MAaIllMHA 31 IITYYHUM
1HTEJIeKTOM, (PYHKIlIOHAJIbHA MOJIeJIb OOYMCIIIOBAIbHOI MAIllMHK 31 IITYYHUM
1HTEJIEKTOM, MpEACTaBlIeHa Ha puc. 4, crop. 244), M0 Ja€ MOXKIUBICTb MOHOBUTH
HanpsiM QPyHIaMEHTATbHUX Ta MPUKIATHUX JOCTIIKEHb 111 BUPOOJICHHS IPOPUBHUX
TEXHOJIOT1H.

Crparerito po3BUTKY IITYYHOIO IHTEJIEKTY B YKpaiHI CTBOPEHO 3 YpaxyBaHHIM
nosnioxkeHb KoHuenuii po3BUTKY IMITYYHOIO IHTENEKTY B YKpaiHi, 3aTBEpIKEHOI
Posnopsmxkennsm Kabinety MinictpiB Ykpainu Big 2 rpyaHs 2020 p. Nel556-p.
Bapto 3ayBaxkutu, 110 cTparterii nepeadadaroTh OUIbII IITMOOKE OCMUCIICHHS 00’ €KTa
PO3pOOKH, HI’K KOHIIEMIII1, 1 3aBK/IM 30pIEHTOBaHI Ha JOCSITHEHHS KOHKPETHOI METH
dbyHIaMEHTAIBHUX W MPUKJIAAHUX JTOCIIKEHD 1 613Hecy. ITopiBHSIHO 3 KOHIICTITISIMH,
CTparerii € HACTyMHUM €TalloM BHUKOHAHHS IUIaHIB IOJ0 peami3allli HasBHUX
HaIpaloBaHb ISl BU3HAYCHHS MPOPUBHHUX TEXHOJOTIH, HayKOBOTO MOTEHIIANy M
JoKepen (1HaHCYBaHHS.

3 ypaxyBaHHSM CKJIQJHOCTI TIpoOJieMH IIOJAO CTBOPCHHS OOYMCIIFOBAJILHOI
MAaITMHU HOBOTO TIOKOJIIHHS 31 ITYYHUM 1HTENeKTOM, CTpaTeris pO3BUTKY IITYYHOTO
IHTENIEKTY B YKpaiHi nepedodauac 00’cOHanusa 3ycuib OL1buwiocmi HAyKoeuis, AKi
3QUMAOMbCA YUMU RUMAHHAMU, YO0TO HE OYyJIOo 1 HE MOrjo OyTH mnependayeHo y
Konuemnuii. 3asBieni B CTparerii HanpssMU poO3BUTKY IITYYHOTO 1HTENEKTY B YKpaiHi
CIIBBITHOCATHCS 31 CBITOBUMHM CYYaCHUMHU HampsiMamMd PO3BUTKY HAyKd Ta
TexHosorii. Ilokazano, uio npopugni mexnono2ii 6 Ykpaini moscna cmeopumu Ha
OCHOGI 81ACHUX O0CACHEHb PYHOAMEHMANbHOT HAYKU .

S nmepexkoHaHui, O npakTUyHa peamizauigs CrpaTerii po3BUTKY IITYYHOTO
1HTEJIEKTY B YKpaiHi JOMOMOYKE HaIlii JAep>KaBl yTpUMATH T1/IHI MO3UIIT y CBITOBOMY
HAayKOBO-TEXHIYHOMY TIPOIIECi.

Bucnosmnioro mupy BASYHICTE cekpeTapeBi Paau HaiioHanpHOT 6e3neku 1 000poHu
VYkpainu JdanisioBy Ousekcito MsiueciaBoBHYY 32 MIATPUMKY PO3BUTKY HAYKOBOTO
HampsIMKy 31 CTBOPEHHS IITYYHOTO IHTENEKTY B Hallll JepxkaBi, IO CIOHYKA€E
KOJIEKTHB [HCTUTYTY /10 IUIIHOT Mpatii.

3 mo00B’I0 W BiA IIMPOro cepis ASKYI0 32 y4acTb y poOOTI HaJ HAyKOBUM
npoekToM «CTBOPEHHS CTpaTerii pO3BUTKY IITYYHOTO IHTEJNEKTY B YKpaiHi» Ta Hax
OJTHOMMEHHOIO KOJICKTUBHOIO MOHOTpadi€ro, /e 3HAUILIN BiIOOpaKEHHS UYMCIICHHI
Opomno3ullli ¥ 3ayBaxeHHs: mnpe3uaeHTy HamioHansHOi akajemii Hayk YKpainw,
nupekTopy [HcTUTyTYy Teopernunoi ¢izuku HarionanbHoi akagemii Hayk YKpaiHu
iMeH1 M. M. boronto6oBa 3aropoaabomy AHatoJtito [i1iooBuyy,
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Binlenpe3uieHTy HamioHanbHOi akajgeMii Hayk YKpaiHH, B. 0. TOJOBHOIO BYEHOTO
cekperaps HarionanpHoi akagemii Hayk Ykpaiau, akaaemiky HamionansHoi akagemii
Hayk Ykpainu bormanoBy B’siueciiaBy JleoHimoBuuy, Bimenpem’ ep-MiHICTPY,
Minictpy mudpooi Tpanchopmartii Ykpainu @egopoBy Muxaiiny Ajb0epToBHYY,
Minictpy ocBitTa 1 Hayku Ykpainu Illkapsery Ceprito MuxaiiioBuuy, ['onoBi
Jlep>xaBHOi ciy:x0u Ykpaiau 3 Haa3zBuuaiiHux cutyamriii Kpyky Cepriio IBanoBuuy,
HA4YaIbHUKY [HCTUTYTy Jep>KaBHOTO YIIPABIiHHSA Ta HAYKOBUX JOCHIKCHb 3
nuBUIbHOTO  3axucty  BoasuHcbkomy Ilerpy bopucoBuvy, HayaibHUKY
IleHTpalbHOTO HAYKOBO-AOCIIIHOTO 1HCTUTYTY O30pOE€HHS Ta BIMCHKOBOI TEXHIKH
30poitnnx Cun VYkpainu UYenkoBy Iropro bopucoBuvy, HayaiabHUKY Tpynu
rOJIOBHUX HAyKOBUX CHIBpoOITHUKIB 1boro IHcturyty Culocapro Bagumy
IBanoBuuy, pextopy HaiioHalTbHOrO TEXHIYHOTO  YHIBEPCUTETY  YKpaiHu
«KuiBCbKUN TMOMITEXHIYHUNA 1HCTUTYT 1MeHl Iropst CiKOpChbKOro», aKajaeMiKy
HamionanpHoi akanemii Hayk Ykpainu 3rypoBcbkomy Muxaiily 3axapoBuuy,
pektopy KHUIBCHKOTO HaIllOHATILHOTO YHIBEPCUTETY OY/IBHUIITBA 1 apXITEKTypH
KyaikoBy Ilerpy MyciiioBuuy, aupektopy I[HCTUTYTY KIOEpHETHKH 1MEHI1
B. M. I'nymikoBa, akanemiky HarionaneHoi akanemii Hayk Ykpainu CeprieHky
IBany BacuiaboBu4y, 3acCTynHUKY JUpeKTOpa I[HCTUTYTy KIOEpHETUKH IMEHI
B. M. I'mymikoBa HartionanpHo1 akajgemii Hayk YKpaiHH, akKaJIeMiKy-CeKpeTapro
BiAaeHHss 1HGopmaruku HamionanbHOoi akageMii Hayk Ykpainn — Ximiuy
Oaexkcanapy MukoJiaiiopu4y.

[{upa moiMeHHa MO/IIKa aBTOPCHKOMY KOJIEKTUBY MOHOTpadii i yuacHUKaM HU3KHU
OJIHOMMEHHUX KOH(pEpeHIlld 3a y4yacTh y 3MICTOBHOMY OOTOBOPEHHI MpoOsieM
MITYYHOTO 1HTEJEKTY, NPOIO3HUIlli, EKCHNEepPTHI BHUCHOBKM W JIOMOBHEHHS, IO
BpaxoBaHI B TEKCTI JOKyYMEHTa HaIllOHAIbHOTO piBHA «CTparerisi poO3BUTKY
IITY4HOTO IHTENEKTy B YKpaini» (2023 — 2030).

KepiBHUK HayKOBOTO MTPOEKTY,

nupekTop [HcTuTyTy npobiem

HITYYHOTO 1HTENEKTY

MOH Vkpaiau 1 HAH Ykpainu,

3aciyKeHu# Aisi4 HayKu

1 TEXHIKU YKpaiHu,

uneH-kopecnonaeHT HAH Ykpainu,

JOKTOpP TEXHIYHUX HAyK, 7 73
npodecop —([JZécmee=="  Aparoniii LIEBYUEHKO
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Address by Anatolii Shevchenko,
the Manager of the Scientific Project
«Creating the Strategy for Artificial Intelligence Development in
Ukraine» of the Institute of Artificial Intelligence Problems of the
Ministry of Education and Science of Ukraine and the National
Academy of Sciences of Ukraine

B : This monograph summarizes the work of a
- : team of Ukrainian scientists on the scientific

project “Creation of the Strategy for Artificial

Intelligence Development in Ukraine”.

The development of artificial intelligence
technologies is an overriding modern trend.
Leading global companies and states pay great
attention to this issue. More than 50 countries
have already created and adopted strategies for the
development of artificial intelligence, in which
they outlined the general directions of scientific
research and business in this area. Ukraine should
not remain on the sidelines — even despite the lack
of funding for scientific research.

It is known that scientific research always
needs to determine the direction and object of
research, in particular, this applies to the direction of research and definitions in the
field of artificial intelligence. They should mainly be based on the results of
fundamental research, and not on the advancement of known information
technologies, on the basis of which it is unlikely to obtain breakthrough technologies.
Scientists do not always use the definition of the object of research which is “artificial
intelligence” properly. First of all, it is essential to clearly formulate the concept of
intelligence, and create an artificial model of it. The vast majority of such researchers
define artificial intelligence as a “black box™ with the following characteristics: a
neuro-like or classical structure with the ability to learn and self-learn, ability to
recognize and synthesize speech and images, presence of artificial senses, etc. As it is
known, according to certain characteristics of the “black box™ it is not always
possible to determine what is contained in this box. In this case, further research is
carried out by the so-called “trial and error method”. The chosen direction of
scientific research does not always lead to the acquisition of new knowledge, in
particular to the creation of so-called sensible or conscious artificial intelligence as a
model of human intelligence._It is reasonable to conduct such studies as concerning
not “artificial intelligence”, but to “computational intelligence” or “electronic
intelligence”.

26



The Strategy states the following:

1. The main approaches to creating a model of human intelligence called
“artificial intelligence” were formulated, which is not limited to the construction of
computational or electronic intelligence solely on the basis of the advancement of
known information technologies.

2. For the first time, the object and direction of fundamental research was
proposed and scientifically justified.

3. Members of the union of Ukrainian scientists in the field of artificial intelligence
came together and formed a team of specialists.

4. The direction of scientific research for the creation of breakthrough
technologies in the field of artificial intelligence was substantiated.

At the first International Conference Artificial Intelligence — 2000 scientists of the
Institute of Artificial Intelligence Problems of the Ministry of Education and Science
of Ukraine and the National Academy of Sciences of Ukraine made a scientific report
“On approaches to the problem of modeling artificial intelligence as a function of
artificial consciousness” and presented samples of implementation of these
approaches. On the basis of the research Institute of Artificial Intelligence Problems
of the Ministry of Education and Science of Ukraine and the National Academy of
Sciences of Ukraine in 1997, by the Resolution of the Cabinet of Ministers of
Ukraine, a higher education institution was created — Donetsk State Institute of
Artificial Intelligence. After 10 years of active work, taking into account significant
scientific achievements and special training in the field of artificial intelligence, in
2007, State University of Informatics and Artificial Intelligence (SUIAI) was
established on the basis of Donetsk State Institute of Artificial Intelligence, which
recruited the first group of students in Ukraine on a state-funded basis, and in general,
more than 2000 students concurrently studied new technologies at the university
which was awarded Level 1V accreditation status. At the initiative of the SUIAI, the
Higher Attestation Commission of Ukraine approved a new degree program for the
subsequent defense of candidate and doctoral theses: 05.13.23 “Systems and means
of artificial intelligence”. First-ever specialized academic council in Ukraine was
founded at State University of Informatics and Artificial Intelligence, and the first
candidate thesis of this degree program was presented. In higher education
institutions of Ukraine, departments devoted to artificial intelligence for the training
of specialists and relevant councils for thesis evaluation started to crop up.

Thus, the object of scientific research for the creation of artificial intelligence
— the artificial consciousness of a machine — was declared and defined. A new
direction in the creation of artificial intelligence allowed us to obtain positive results:
the functional scheme of a computer with artificial intelligence was created and
patented, and the possibility of creating artificial consciousness was scientifically
substantiated. A person who has lost consciousness also loses intelligence. In other
words, human intelligence originates from consciousness. In the USA and Germany,
over a million copies of training programs, which incorporated elements of artificial
intelligence, were sold.

The scientific community discussed the current state of artificial intelligence
during the annual international scientific and practical conferences “Artificial
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Intelligence and Information Systems”, in particular during the 20th conference
(November 27, 2020), which was attended by the vast majority of computer scientists
of Ukraine (95 scientists), including 52 Doctors of Sciences specializing in artificial
intelligence. It was decided to use human intelligence as a prototype of artificial
intelligence. With the support of the National Security and Defense Council of
Ukraine (letter dated 29.01.21 No. 271/16-07/2-21), Institute of Artificial Intelligence
Problems of the Ministry of Education and Science of Ukraine and the National
Academy of Sciences of Ukraine sent letters of inquiry to over 300 different
organizations, in particular, to the majority of ministries of Ukraine, scientific
Institutions, state and private institutions of higher education, commercial
organizations to determine the need for the implementation and use of artificial
intelligence technologies in their work. During the period from January 2021 to July
2022, ten specialized conferences, a number of scientific seminars and meetings of
the working group on Creation of the Strategy for Artificial Intelligence Development
in Ukraine were held. The results of these scientific discussions have been utilized in
the Strategy, which is adapted specifically for Ukraine, in particular, considering
scientific structures in the field of artificial intelligence and highly educated citizens.
Supplemental materials scrutinizing certain points of the Strategy have been
submitted by authors.

Based on the results obtained by Ukrainian scientists, national definitions of the
term “human intelligence” and its derivative term “artificial intelligence” were
formulated:

- human intelligence is a function of human consciousness represented by a
system of algorithms, which ensures self-learning in accordance with the
available information, acquired knowledge, rules, laws of society and its
experience as well as problem-solving, and the ability to conduct self-diagnosis
and rationalize made decisions;

- artificial intelligence is a function of artificial consciousness represented by
the system of algorithms, created, and controlled by it, which ensures self-
learning in accordance with the available information, acquired knowledge,
rules, laws of society and its experience as well as creation of new knowledge
to carry out human orders, and the ability to conduct self-diagnosis and
rationalize made decisions.

We will further assume that “artificial intelligence” is conscious, reasonable and
adheres to ethical, moral and legal norms. Therefore, we connect the study of
artificial intelligence with the study of a natural phenomenon — human intelligence. It
Is known to be conscious and reasonable.

Similarly, humanity has invented many useful materials and technologies:
biomedical plastic that mimics sea cucumber, mushroom packaging, modular
structures that mimic living cells, concrete based on coral reefs, etc. In the process of
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drawing Strategy for Artificial Intelligence Development in Ukraine up, similar
documents of other states had been carefully studied, as well as the NATO Strategy,
recommendations of the Council of Europe dated May 22, 2019, and proceedings of
the UNESCO General Conference dated November 21, 2021 regarding artificial
intelligence. The aforementioned experiences were adapted to Ukrainian setting and
utilized in the text of Strategy for Artificial Intelligence Development in Ukraine. The
analysis of existing scientific research conducted in Ukraine in the field of
informatics and artificial intelligence allowed us to conclude: additional funding is
not required to fulfil the objectives of the Strategy. Instead, the available funding
allocated by the state for the development of the field of computer science and
artificial intelligence should be directed to the creation and implementation of
competitive systems with artificial intelligence.

A well-founded choice of the object of study will help to direct the activity (for
example, it can be a computer with artificial intelligence or a functional model of a
computer with artificial intelligence (fig. 4, 245 p.)) which makes it possible to renew
the direction of fundamental and applied research to develop breakthrough
technologies.

Strategy for Artificial Intelligence Development in Ukraine was created taking into
account provisions from the Concept for the Development of Artificial Intelligence in
Ukraine, approved by the Order of the Cabinet of Ministers of Ukraine No. 1556-p
dated December 2, 2020. It is worth noting that strategies involve a deeper
understanding of the object of development than concepts, and are always focused on
achieving a specific goal of fundamental and applied research and business. In
comparison with concepts, strategies are the next stage in the execution of plans for
the implementation of existing developments to determine breakthrough
technologies, scientific potential and sources of funding.

Taking into account the complexity of the problem of creating a new generation
computer with artificial intelligence, Strategy for Artificial Intelligence Development
in Ukraine foresees the unification of the efforts of the majority of scientists dealing
with these issues, which was not and could not be foreseen in the Concept. The
directions of artificial intelligence development in Ukraine outlined in the Strategy
correspond to the modern world directions of the development of science and
technology. It was shown that breakthrough technologies in Ukraine could be
created on the basis of national achievements in fundamental science.

| am convinced that the practical implementation of Strategy for Artificial
Intelligence Development in Ukraine will help our country to remain of a decent role
in the global scientific and technical process.

| would like to express my sincere gratitude to the Secretary of the National
Security and Defense Council of Ukraine Oleksiy Miacheslavovych Danilov for
supporting the development of scientific direction designed to create artificial
intelligence in our country, which encourages academic staff of the Institute to work
fruitfully.

| thank you from the bottom of my heart for working on the project Creation of the
Strategy for Artificial Intelligence Development in Ukraine and on the collective
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monograph of the same name, which encompasses numerous proposals and remarks.
| thank President of the National Academy of Sciences of Ukraine, Director of the
Bogolyubov Institute for Theoretical Physics of the National Academy of Sciences of
Ukraine Zagorodny Anatolii Hlibovych; Vice President of the National Academy of
Sciences of Ukraine, Acting Chief Scientific Secretary of the National Academy of
Sciences of Ukraine, Academician of the National Academy of Sciences of Ukraine
Bohdanov Viacheslav Leonidovych; Deputy Prime Minister, Minister of Digital
Transformation of Ukraine Fedorov Mykhailo Albertovych; Minister of Education
and Science of Ukraine Shkarlet Serhii Mykhailovych; Head of the State
Emergency Service of Ukraine Kruk Serhii lvanovych; Head of the Institute of
Public Administration and Research in Civil Protection Volianskyi Petro
Borysovych; Head of the Central Scientific Research Institute of Armament and
Military Equipment of the Armed Forces of Ukraine Chepkov Ihor Borysovych; to
the Leader of the Group of Chief Researchers of this Institute Slyusar Vadym
Ivanovych; Rector of the National Technical University of Ukraine “Igor Sikorsky
Kyiv Polytechnic Institute”, Academician of the National Academy of Sciences of
Ukraine Zghurovskyi Mykhailo Zakharovych; Rector of the Kyiv National
University of Construction and Architecture Kulikov Petro Musiiovych; Director of
V.M. Glushkov Institute of Cybernetics of the National Academy of Sciences of
Ukraine, Academician of the National Academy of Sciences of Ukraine Serhiienko
Ivan Vasylovych; Deputy Director of the V.M. Glushkov Institute of Cybernetics of
the National Academy of Sciences of Ukraine, Academician-Secretary of the
Department of Informatics of the National Academy of Sciences of Ukraine Khimich
Oleksandr Mykolaiovych.

Sincere gratitude to the team of authors of the monograph and the participants of
conferences of the same name for taking part in a meaningful discussion of the
problems of artificial intelligence, proposals, expert opinions and additions, which are
taken into account in the text of the document of the national level “Strategy for
Artificial Intelligence Development in Ukraine” (2023 - 2030).

Manager of the Scientific Project,

Director of the Institute of Artificial

Intelligence Problems of the Ministry of

Education and Science of Ukraine and the

National Academy of Sciences of Ukraine,

Honored Worker of Science and

Technology of Ukraine,

Corresponding Member of the

National Academy of

Sciences of Ukraine,

Doctor of Technical Sciences, i, 4
Professor ([ ecmee=="" Anatolii SHEVCHENKO
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ABTOPCBKHUM KOJIEKTUB

Y miii mMoHorpadii BUKIAJACHO OTpUMaHiI pe3yJbTaTH HAYKOBOTO TPOEKTY
[HCTHTYTY MpOOIEM MITY4HOTO 1HTENEKTY MiHICTepCTBa OCBITH 1 HAyKH YKpaiHu i
HarmionaneHoi akanemii Hayk Ykpainu «CTpaterisi po3BUTKY IITYYHOTO 1HTEJEKTY B
VYkpaini» (2023 — 2030) Ta meranizoBaHO OKpeMi ii TTOJIOKEHHSI.

ABTOpH MOHOTrpadii, siki Opaiay y4acTb y CTBOPEHHI 3arajibHOro Tekcty Crparerii
PO3BUTKY IITYYHOTO 1HTENEKTy B Ykpaini (2023 - 2030), okpeMHX TOMOBHEHb J10
HBOTO Ta PEIICH31M:

IlleBueHnko AHaToJil IBaHOBHY

Hupextop IHCcTUTYTY mpoOJieM INTYYHOTO IHTENEKTY
MOH VYkpainm 1 HAH Vkpaimm (M.KuiB), wunesn-
kopecnonieHT HAH VYkpainu, JOKTOp TEXHIYHMX HAYK,
npodecop, 3acayXKeHU! 194 HAYKH 1 TEXHIKU Y KpaiHu:
CnoBo KepiBHMKa HayKoOBOro mnpoekTty «CTBOpeHHs
CTparTerii PO3BUTKY IITYYHOTO IHTEIEKTYy B YKpaiHi»
[HCTHTYTY mpoOsieM MWTY4yHOrO iHTENEeKTy MiHicTepcTBa
OCBITM 1 Hayku Ykpainu 1 HamionanpHOi akamemii Hayk
VYkpainu, ABTOPCHKUI KOJIGKTUB, BCTYII, po31iiu 2, 3, 4, 5,
6,7, 8,9, 10, 3aranpHe penaryBanHs MoHorpadii.
https://www.scopus.com/authid/detail.uri?authorld=57188766815; h-ingekc: 2;

https://orcid.org/0000-0002-0095-538X;
https://scholar.google.com.ua/citations?user=1tHel TY AAAAJ&hI=uk; h-iagexc: 9.

bapanoscbkuii Cepriit BitaniioBuu

JlonienT kadeapu  KOMII'IOTEPHUX  TEXHOJIOTIH  Ta
EeKOHOMIYHOI KibepHeTukr HallloHaTbHOTO YHIBEPCHUTETY
BOJHOTO  TOCHOJapCTBa Ta  MPUPOJOKOPUCTYBAHHS
(M.PiBHE), KaHAMAAT TEXHIYHMX HAYK: JOMOBHEHHS O
nigposaury 7.3 po3niny 7.

https://www.scopus.com/authid/detail.uri?authorld=57219099137; h-inxekc: 2;
https://orcid.org/0000-0002-8056-2980;
https://scholar.google.com/citations?hl=uk&user=j9IDDTWAAAAJ&view_op; h-inaekc: 3.
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https://www.scopus.com/authid/detail.uri?authorId=57188766815
https://orcid.org/0000-0002-0095-538X
https://scholar.google.com.ua/citations?user=1tHelTYAAAAJ&hl=uk
https://www.scopus.com/authid/detail.uri?authorId=57219099137
https://orcid.org/0000-0002-8056-2980
https://scholar.google.com/citations?hl=uk&user=j9lDDTwAAAAJ&view_op

Bisiokoouabcbknit Osekcanap BosoguMupoBuy

3aBimyBau Binauty «TeopeTwuHl MOCHIIKEHHS B Taysi
MITYYHOTO 1HTENEeKTy» [HCTHUTYTYy mpoOjaeM MTYy4HOTro
intenektry MOH  VYkpainm 1 HAH Vkpainn (m.Kuis),
TOKTOp (iocochbkuX HayK, mpodecop: BCTym, po3maia 3,
JOTIOBHEHHS JI0 PO3ALTY 6 1 miapo3airy 7.3 po3nury 7.

https://orcid.org/0000-0002-0139-4748;
https://scholar.google.com.ua/citations?user=bSg1MkgAAAAJ&hI=uk; h-ingexkc: 5.

boasincbkuit €Brenii Bosiogumuposuy

[Ipodecop xadeapu MTYy4YHOro IHTENIEKTY XapKiBCHKOTO
HaIllOHAJIBHOTO YHIBEPCUTETY PaIIOCIIEKTPOHIKH, TOKTOP
TEXHIYHUX Hayk, npodecop: wyactuHa III «EkcneprtHi

BUCHOBKHM 1110/10 CTpaTerii pO3BUTKY IITYYHOT'O IHTCICKTY B
VYxpaini (2023 — 2030)».

https://www.scopus.com/authid/detail.uri?authorld=13105377000; h-ingekc: 20;
https://orcid.org/0000-0001-5418-2143,;
http://www.researcherid.com/rid/R-3344-2016; h-ingexc: 11;
https://scholar.google.com.ua/citations?user=0rdVSWEAAAAJ; h-inaekc: 31.

Bbom0a Aunnapiit SIpociiaBoBuy

[Tpodecop xadenpu koM’ rOTEPHUX HAYK Ta MPUKIATHOI
MareMaTuku  HallloHallbHOrO  yHIBEPCHUTETY  BOJHOTO
rocrojapcTBa Ta NpupooKopucTyBanus (M.PiBHE), TOKTOD
TEXHIYHUX HayK, Ipodecop: JOMOBHEHHS A0 MiaApo3auty 7.3
poszauty 7.

https://www.scopus.com/authid/detail.uri?authorld=7003388832; h-innuekc: 9;
https://orcid.org/0000-0001-5528-4192;
https://www.webofscience.com/wos/author/record/257649; h-inaexc: 2;
https://scholar.google.com/citations?user=rH7QKLWAAAAJ&hl=uk&oi=ao; h-inaekc: 6.
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https://orcid.org/0000-0002-0139-4748
https://scholar.google.com.ua/citations?user=bSg1MkgAAAAJ&hl=uk
https://www.scopus.com/authid/detail.uri?authorId=13105377000
https://orcid.org/0000-0001-5418-2143
http://www.researcherid.com/rid/R-3344-2016
https://scholar.google.com.ua/citations?user=0rdVsWEAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=7003388832
https://orcid.org/0000-0001-5528-4192
https://www.webofscience.com/wos/author/record/257649
https://scholar.google.com/citations?user=rH7QKLwAAAAJ&hl=uk&oi=ao

JoBOym1 AnaroJiii CtenaHoBu4

[Ipodecop xadenpu xomm’'rorepHux Hayk CyMCBHKOTO
JICP’KAaBHOTO  YHIBEPCUTETY, JIOKTOp TEXHIYHHX HayK,
npodecop: AOMOBHEHHSA 10 po3aiury 8 1 mimposainy 2.1
poszainy 2.

https://www.scopus.com/authid/detail.uri?authorld=36052468600; h-inaekc: 5;
https://orcid.org/0000-0003-1829-3318;
https://www.webofscience.com/wos/author/record/ AAH-1630-2021; h-inaekc: 3;
https://scholar.google.com/citations?user=AcBgyaAAAAAI&hl=ru; h-iagekc: 10.

Koxin Anartodqiit CepriiioBu4

Crapmmii HayKOBUM CHIBPOOITHUK BIAJIUTY CHHEPTETUKHU
[nctutyty Teopermunoi ¢izuku iMm. M. M. Boromo6oBa
HanionanpHoi akajgeMmii HayK YKpaiHHM, KaHAUAAT (Pi3HKO-
MareMatnyHux Hayk: yactuHa III «ExcrnepTHi BUCHOBKH
o0 CTpaterii po3BUTKY LITYYHOIO 1HTENIEKTY B YKpaiHi
(2023 —2030)».

https://www.scopus.com/authid/detail.uri?authorld=15081695100; h-inaexc: 4;
https://orcid.org/0000-0001-7826-6608;

https://www.webofscience.com/wos/author/record/H-7313-2018;
https://scholar.google.com/citations?user=ykjQpi8BAAAAJ&hI=uk; h-inaekc: 4.

€pomrenko Tersina BikropiBHa

HaykoBuii  cmiBpoOiTHUK — Bigauty — «TeopernuHi
JOCIIIJKEHHSI B Taly3l WITY4HOrO IHTENEKTY» IHCTUTYTYy
npobiem wmry4yHoro iHTenekty MOH Vkpainm 1 HAH
VYkpainu (M.KuiB), kanauaar gpinocopcbKux HayK: BCTYIL,
pO311 2 AONMOBHEHHS 10 BU3HAYEHHS MOHATTS «IUITY4YHHM
THTENIEKT», PO311 6.

https://orcid.org/0000-0002-1670-5983,;
https://scholar.google.com.ua/citations?user=1PDI2eUAAAAJ&hl=uk; h-innekc: 3.
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https://www.scopus.com/authid/detail.uri?authorId=36052468600
https://orcid.org/0000-0003-1829-3318
https://www.webofscience.com/wos/author/record/AAH-1630-2021
https://scholar.google.com/citations?user=AcBgyaAAAAAJ&hl=ru
https://www.scopus.com/authid/detail.uri?authorId=15081695100
https://orcid.org/0000-0001-7826-6608
https://www.webofscience.com/wos/author/record/H-7313-2018;
https://scholar.google.com/citations?user=ykjQpi8AAAAJ&hl=uk
https://orcid.org/0000-0002-1670-5983
https://scholar.google.com.ua/citations?user=IPDI2eUAAAAJ&hl=uk

Kazumup Bosogumup BikTopoBu4

o= v, , .

& ' [Ipodecop xadenpu iHDOpMALIHHUX Ta KOMIT IOTEPHHUX
= = cucteM HarionanpHoro yHiBepcuteTy «YepHiriBcbka
N wy e

) HOJIITEXHIKay, JTOKTOP TEXHIYHUX HayK, npodecop, maypear

HepxaBHoi mpemii YkpaiHu y Taidy3l HayKd 1 TEXHIKH,
naypeat JlepkaBHOi mpemii YKpaiHM y Taiy3l OCBITH,
3aciy>KeHU# Aisi4 HayKd 1 TeXHIKM YKpaiHu: migposain 7.1
po3nuty 7, TOTIOBHEHHsI 10 BCTyIy, po3aury 8, dactuHa Il
«ExcrnepTHiI BUCHOBKH 1110710 CTpaterii pO3BUTKY IITYYHOTO
iHTeNnekTy B Ykpaini (2023 — 2030)».
https://www.scopus.com/authid/detail.uri?authorld=56644727300; h-ingekc: 3;
https://orcid.org/0000-0001-8163-1119;
https://www.webofscience.com/wos/author/record/Q-2925-2016; h-ingexc: 1;
https://scholar.google.com.ua/citations?user=Rk2N8gUAAAAJ&hI=uk; h-ingexc: 10.

Kaumenko Mukura CepriitoBu4

3acCTyIHUK JUPEKTOpa 3 HaykoBoi poOoTu I[HCTHUTYTY
npobiem mry4yHoro iHTenekty MOH VYkpainm 1 HAH
VYkpainu (M.KuiB): po3ainm 2, 3, 4, 7, 8, 9, 10MIOBHEHHS 10
miapo3any 2.2 (JaHII0KOK MapKETUHTOBUX JOCHIIKEHB)
po3ainy 2.

https://scopus.com/authid/detail.uri?authorld=57221867526;
https://orcid.org/0000-0003-4433-6641;
https://www.webofscience.com/wos/author/record/ AEB-5596-2022;
https://scholar.google.com/citations?user=2-a8Bu8AAAAJ; h-iraekc: 2.

KosaseBcbkuii Cepriii BaxumoBuy

3aBigyBau kadeapu  1HHOBAUIMHHUX  TEXHOJOTIA 1
ynpaBmiHHS ~ JloHOAachKoi  epKaBHOI  MAIIMHOOY/IBHOI
akasieMii, TOKTOp TEXHIYHUX HAyK, MpoQecop: TOTMOBHEHHS
710 miapo3ainy 7.4 pozairy 7.

https://www.scopus.com/authid/detail.uri?authorld=57201214151; h-iagekc: 2;
https://orcid.org/0000-0002-4708-4091;
https://www.webofscience.com/wos/author/record/S-7619-2019;
https://scholar.google.com/citations?user=culGjnMAAAAJ&hl=uk&oi=ao; h-inaexc: 9.
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https://www.scopus.com/authid/detail.uri?authorId=56644727300
https://orcid.org/0000-0001-8163-1119
https://www.webofscience.com/wos/author/record/Q-2925-2016;
https://scholar.google.com.ua/citations?user=Rk2N8gUAAAAJ&hl=uk
https://scopus.com/authid/detail.uri?authorId=57221867526
https://orcid.org/0000-0003-4433-6641
https://www.webofscience.com/wos/author/record/AEB-5596-2022
https://scholar.google.com/citations?user=2-a8Bu8AAAAJ
https://www.scopus.com/authid/detail.uri?authorId=57201214151
https://orcid.org/0000-0002-4708-4091
https://www.webofscience.com/wos/author/record/S-7619-2019;
https://scholar.google.com/citations?user=2-a8Bu8AAAAJ

Ko3saos Ouekciii BasiepiiioBuu

JoueHnt xkadeapu IHTENEKTyaJbHUX 1H(OpPMALTIITHUX
cucteM YOpHOMOPCHKOTO HalllOHAJIBHOTO YHIBEPCUTETY
imeni Iletpa Morumu (M.MuxkonaiB), AOKTOp TEXHIYHUX
HayK: JOMOBHEHHs 10 po3aums 1, 3, 8, 10, migpo3mimis: 2.2
po3miny 2, 7.1, 7.4, 7.7 po3niny 7.

https://www.scopus.com/authid/detail.uri?authorld=7003797995; h-inaexkc: 14;
https://orcid.org/0000-0003-2069-5578;
https://www.webofscience.com/wos/author/record/U-5977-2017; h-ianexc: 6;
https://scholar.google.com/citations?user=2CKAWA0AAAAJ&hI=en; h-iagekc: 15.

Konaparenko IOpiii [IanTesiioBuy

3aBigyBauy Kadeapu IHTENEKTyalbHUX 1H(OpMAIiHHUX
cucteM YopHOMOPCHKOTO HAIIOHAIILHOTO YHIBEPCUTETY
imen1 Ilerpa Morunu (M.MukonaiB), AOKTOp TEXHIYHHX
HayK, mpodecop, 3acinyKeHHd BHUHAXIJTHUK YKpaiHU:
nonoBHEeHHs 10 po3aunie 1, 3, 8, 10, migpo3gimis: 2.2
posainy 2; 7.1, 7.4, 7.7 po3ainy 7.

https://www.scopus.com/authid/detail.uri?authorld=6602324472; h-ianmexc: 21;
https://orcid.org/0000-0001-7736-883X;
https://www.webofscience.com/wos/author/record/T-5296-2017; h-inaekc: 9;
https://scholar.google.com/citations?user=m81qY D8AAAAJ&hI=ru&oi=ao; h-ingexc: 27.

Kynin Anpgpiii IBanoBu4

3aBigyBauy Kadeapu KOMITIOTEPHUX CHUCTEM Ta MEpex
KpuBopi3bkoro HaiioHansHOTO YyHIBepcutery (M.Kpuswii
Pir [IninmpomneTrpoBcbkoi 0071.), JOKTOp TEXHIYHMX HAYK,
npodecop: uactuna Il «ExcmepTHi BHUCHOBKM IOAO
Crparerii po3BUTKY IITYYHOTO 1HTENEKTY B YKpaiHi (2023 —
2030)».

https://www.scopus.com/authid/detail.uri?authorld=24722874000; h-inaekc: 6;
https://orcid.org/0000-0001-7569-1721;
https://www.webofscience.com/wos/author/record/K-1154-2018; h-inaekc: 3;
https://scholar.google.com/citations?hl=uk&user=MBBOZoY AAAAJ; h-inaexkc: 9.
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https://www.scopus.com/authid/detail.uri?authorId=7003797995
https://orcid.org/0000-0003-2069-5578
https://www.webofscience.com/wos/author/record/U-5977-2017;
https://scholar.google.com/citations?user=2CkAwAoAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=6602324472
https://orcid.org/0000-0001-7736-883X
https://www.webofscience.com/wos/author/record/T-5296-2017;
https://scholar.google.com/citations?user=m8IqYD8AAAAJ&hl=ru&oi=ao
https://www.scopus.com/authid/detail.uri?authorId=24722874000
https://orcid.org/0000-0001-7569-1721
https://www.webofscience.com/wos/author/record/K-1154-2018;
https://scholar.google.com/citations?hl=uk&user=MBBOZoYAAAAJ

Jlanae imutpo Bosogumuposuy

3aBigyBau kadenpu inpopmariitaoi O6e3nexn HaBuanbHo-
HAYKOBOTO (Pi3MKO-TeXHIYHOro I1HCTUTYTY HamionaabHOTO
TEXHIYHOTO YHIBEPCUTETY VYkpainu «KuiBcbkuii
MOJIITEXHIYHUHN THCTUTYT iMeHi Iropst CikopCchKOTo», TOKTOP
TEXHIYHUX HayK, podecop: AOMOBHEHHS A0 Miapo3aity 7.1
po3mainy 7.

https://www.scopus.com/authid/detail.uri?authorld=19934022600; h-inaekc: 6;
https://orcid.org/0000-0003-3945-1178;
https://www.webofscience.com/wos/author/record/943541; h-inaekc: 3;
https://scholar.google.com/citations?user=6VY4hNQAAAAJ&hl=en; h-ingekc: 31.

Magasipeus Jlrogmuina MuxaiijiiBHa

3aBigyBau Kadeapu BHINOI MaTeMaTUKH 1 €KOHOMIKO-
MaTeMaTUYHUX METOJIB XapKIBChKOTO HAaIllOHAJIBHOIO
eKkoHOMIYHOro YyHiBepcutery 1MeHi Cemena Kysuens,
JIOKTOp €KOHOMIYHMX Hayk, mnpodecop: wyactuna III
«ExcnepTHi BUCHOBKH 111010 CTpaTterii pO3BUTKY IITYYHOTO
1HTEeNeKTy B YKpaini (2023 —2030)».

https://www.scopus.com/authid/detail.uri?authorld=57189248374; h-inaekc: 6;
https://orcid.org/0000-0002-1684-9805;
https://www.webofscience.com/wos/author/record/T-9858-2018; h-irnexkc: 3;
https://scholar.google.com.ua/citations?user=gex10ggAAAAJI&hI=ru; h-iaaekc: 20.

Minuep O3ap IlerpoBu4
3aBigyBau Kadeapu 1HQopMaTUKH, 1H(MOpPMALIHHUX
TEXHOJIOT1H 1 TPaHCAUCLUILTIHAPHOTO HABYaHHS

HanioHanbHOro yHIBEpPCHTETY OXOPOHHU 3/I0pOB’S YKpaiHH
iMeni II. JI. llynuka (m.KuiB), JOKTOp MEIUYHUX HayK,
npodecop, 3acayKCHHH isd HAyKH 1 TEXHIKM YKpaiHw,
TiMcHUM 4ineH MikHapoaHoi akaaemii  iH(QOpMAaTHKH,
VYkpaincpkoi akamemii iHpopmartuzarii Ta Akagemii
TEXHOJIOTIYHUX HAayK YKpaiHU: JTOTOBHEHHS 10 MIAPO3ALTY
7.3 po3niny 7.

https://www.scopus.com/authid/detail.uri?authorld=35865993800; h-inaekc: 4;
https://orcid.org/0000-0002-7224-4886;
https://www.webofscience.com/wos/author/record/K-4636-2015; h-inaekc: 2;
https://scholar.google.com.ua/citations?user =5zDxP2gAAAAIJ&hI; h-ianekc: 15.
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https://scholar.google.com/citations?user=6VY4hNQAAAAJ&hl=en
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https://orcid.org/0000-0002-1684-9805
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https://orcid.org/0000-0002-7224-4886
https://www.webofscience.com/wos/author/record/K-4636-2015;
https://scholar.google.com.ua/citations?user%20=5zDxP2gAAAAJ&hl

IHankparoBa Haranis ilMuTpiBHA

3acTynmHUK JHUpPEKTOopa 3 HAayKoBOi poOoTu HapuasibHO-
HAyKOBOTO [HCTUTYTYy NPUKIAAHOTO CHCTEMHOTO aHami3y
HamionaneHOr0o  TEXHIYHOTO  yHIBEpCHUTETYy  YKpaiHu
«KuiBchkMii  MONITEXHIYHUHA  1HCTUTYT iMeHi  Irops
Cikopcbkoro», npodecop kadenpu MaTeMaTUIHUX METOMIIB
cuctemuoro ananizy IIICA, wunen-kopecnonnent HAH
VYKkpainu, TOKTOp TEXHIYHUX HayK, 3aciIyKEHUH AisT4 HAYKH
1 TexHikM YKpaiHu, jaypeat [lepkaBHoi nmpemii YkpaiHu B
rajxy3i HayKd 1 TEXHIKH, JJaypeaT npemii iIMeHi1

B. M. I'nymikoBa: po3ail 2 JOMOBHEHHS 10 BHU3HAYEHHS TOHATTA «IITYYHUN
iHTenek™, yactuna Il «Excneptri BucHOBKH 11040 CTparterii po3BUTKY MITYYHOTO
iHTeNneKTy B YKpaini (2023 — 2030)».

https://www.scopus.com/authid/detail.uri?authorld=7004316033; h-inxexc: 8;
https://orcid.org/0000-0002-6372-5813;
https://www.webofscience.com/wos/author/record/E-7148-2018; h-inaekc: 4,
https://scholar.google.com.ua/citations?hl=uk&user=REDB7XAAAAAJ; h-ingekc: 23.

ih

IIucapenko BaJiepiii I'eopriiioBuy

3aBigyBayd BTy MaTeMaTUYHUX MPOOJEM MPUKIATHOT
iHhopmaTuKu [HCTUTYTY KIOEpHETHKH IMEH1
B. M. I'nmymixoBa HAH VYkpaiuu (M.KuiB), noxkrop ¢izuko-
MaTeMaTUYHUX HayK, podecop: miapo3ain 7.8 po3ainy 7.

https://www.scopus.com/authid/detail.uri?authorld=7006303450; h-ingexc: 1;
https://orcid.org/0000-0001-7798-7673,;
https://scholar.google.com.ua/citations?hl=uk&user=0dPtQGUAAAAJ; h-ianekc: 7.

Pama3anoB Cyaran Kyp6anoBu4

[Ipodecop kadeapu  «lHbopmarmiitHi cuctemu B
eKkoHoMII» KHIBCBKOro HaIIOHAJILHOIO EKOHOMIYHOI'O
yHIBepcuTeTy iMeHi Baguma ['eTbMaHa, JOKTOp TEXHIYHUX
HayK, JIOKTOP €KOHOMIYHUX HaykK, mpodecop, 3aciaykeHui
JisTY HAYKU 1 TEXHIKKM YKpaiau, BimMiHHUK OCBiTH YKpaiHW,
novyecHui mpodecop CxXiTHOYKPATHCHKOTO HaIIOHAIBHOTO
yHiBepcuTeTy imeHl Bonogumupa [ans (M.KuiB) Ta
[TonTaBChKOTO YHIBEPCUTETY €KOHOMIKH 1 TOPTIBIL: PO3ALI
3, TOTIOBHEHHS JI0 BCTYyMy, po3aimB 1, 5, miapo3ainis: 2.2
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https://www.scopus.com/authid/detail.uri?authorId=7004316033
https://orcid.org/0000-0002-6372-5813
https://www.webofscience.com/wos/author/record/E-7148-2018;
https://scholar.google.com.ua/citations?hl=uk&user=REDB7xAAAAAJ;%20%20%20
https://www.scopus.com/authid/detail.uri?authorId=7006303450
https://orcid.org/0000-0001-7798-7673
https://scholar.google.com.ua/citations?hl=uk&user=odPtQGUAAAAJ
https://uk.wikipedia.org/wiki/%D0%97%D0%B0%D1%81%D0%BB%D1%83%D0%B6%D0%B5%D0%BD%D0%B8%D0%B9_%D0%B4%D1%96%D1%8F%D1%87_%D0%BD%D0%B0%D1%83%D0%BA%D0%B8_%D1%96_%D1%82%D0%B5%D1%85%D0%BD%D1%96%D0%BA%D0%B8_%D0%A3%D0%BA%D1%80%D0%B0%D1%97%D0%BD%D0%B8
https://uk.wikipedia.org/wiki/%D0%97%D0%B0%D1%81%D0%BB%D1%83%D0%B6%D0%B5%D0%BD%D0%B8%D0%B9_%D0%B4%D1%96%D1%8F%D1%87_%D0%BD%D0%B0%D1%83%D0%BA%D0%B8_%D1%96_%D1%82%D0%B5%D1%85%D0%BD%D1%96%D0%BA%D0%B8_%D0%A3%D0%BA%D1%80%D0%B0%D1%97%D0%BD%D0%B8
https://uk.wikipedia.org/wiki/%D0%9A%D0%B8%D1%97%D0%B2%D1%81%D1%8C%D0%BA%D0%B8%D0%B9_%D0%BD%D0%B0%D1%86%D1%96%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D0%B8%D0%B9_%D0%B5%D0%BA%D0%BE%D0%BD%D0%BE%D0%BC%D1%96%D1%87%D0%BD%D0%B8%D0%B9_%D1%83%D0%BD%D1%96%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D1%82%D0%B5%D1%82_%D1%96%D0%BC%D0%B5%D0%BD%D1%96_%D0%92%D0%B0%D0%B4%D0%B8%D0%BC%D0%B0_%D0%93%D0%B5%D1%82%D1%8C%D0%BC%D0%B0%D0%BD%D0%B0
https://uk.wikipedia.org/wiki/%D0%9A%D0%B8%D1%97%D0%B2%D1%81%D1%8C%D0%BA%D0%B8%D0%B9_%D0%BD%D0%B0%D1%86%D1%96%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D0%B8%D0%B9_%D0%B5%D0%BA%D0%BE%D0%BD%D0%BE%D0%BC%D1%96%D1%87%D0%BD%D0%B8%D0%B9_%D1%83%D0%BD%D1%96%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D1%82%D0%B5%D1%82_%D1%96%D0%BC%D0%B5%D0%BD%D1%96_%D0%92%D0%B0%D0%B4%D0%B8%D0%BC%D0%B0_%D0%93%D0%B5%D1%82%D1%8C%D0%BC%D0%B0%D0%BD%D0%B0
https://uk.wikipedia.org/wiki/%D0%97%D0%B0%D1%81%D0%BB%D1%83%D0%B6%D0%B5%D0%BD%D0%B8%D0%B9_%D0%B4%D1%96%D1%8F%D1%87_%D0%BD%D0%B0%D1%83%D0%BA%D0%B8_%D1%96_%D1%82%D0%B5%D1%85%D0%BD%D1%96%D0%BA%D0%B8_%D0%A3%D0%BA%D1%80%D0%B0%D1%97%D0%BD%D0%B8
https://uk.wikipedia.org/wiki/%D0%97%D0%B0%D1%81%D0%BB%D1%83%D0%B6%D0%B5%D0%BD%D0%B8%D0%B9_%D0%B4%D1%96%D1%8F%D1%87_%D0%BD%D0%B0%D1%83%D0%BA%D0%B8_%D1%96_%D1%82%D0%B5%D1%85%D0%BD%D1%96%D0%BA%D0%B8_%D0%A3%D0%BA%D1%80%D0%B0%D1%97%D0%BD%D0%B8
https://uk.wikipedia.org/wiki/%D0%A1%D1%85%D1%96%D0%B4%D0%BD%D0%BE%D1%83%D0%BA%D1%80%D0%B0%D1%97%D0%BD%D1%81%D1%8C%D0%BA%D0%B8%D0%B9_%D0%BD%D0%B0%D1%86%D1%96%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D0%B8%D0%B9_%D1%83%D0%BD%D1%96%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D1%82%D0%B5%D1%82_%D1%96%D0%BC%D0%B5%D0%BD%D1%96_%D0%92%D0%BE%D0%BB%D0%BE%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%B0_%D0%94%D0%B0%D0%BB%D1%8F
https://uk.wikipedia.org/wiki/%D0%A1%D1%85%D1%96%D0%B4%D0%BD%D0%BE%D1%83%D0%BA%D1%80%D0%B0%D1%97%D0%BD%D1%81%D1%8C%D0%BA%D0%B8%D0%B9_%D0%BD%D0%B0%D1%86%D1%96%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D0%B8%D0%B9_%D1%83%D0%BD%D1%96%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D1%82%D0%B5%D1%82_%D1%96%D0%BC%D0%B5%D0%BD%D1%96_%D0%92%D0%BE%D0%BB%D0%BE%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%B0_%D0%94%D0%B0%D0%BB%D1%8F

posainy 2; 7.3 posminy 7, wactuHa III «ExkcneptHi BucHOBkM 1miogo Crtparerii
PO3BUTKY IITYYHOTO 1HTENEKTY B YKpaiHi (2023 —2030)».

https://www.scopus.com/authid/detail.uri?authorld=57210346169; h-ingekc: 1;
https://orcid.org/0000-0002-8847-6200;
https://www.webofscience.com/wos/author/record/ AAN-2236-2020; h-iaaekc: 2;
https://scholar.google.com.ua/citations?hl=ru&authuser=1&user=eoclJigAAAAJ; h-inaekc: 14.

Pockiaaaka Anapiii AHATOTIHOBHY

3aBigyBau kadenpu nuppoBoi EKOHOMIKH Ta CUCTEMHOTO
aHaIizy JlepaBHOTO TOPTrOBEILHO-EKOHOMIYHOTO
yHiBepcuTeTy (M.KuiB), JOKTOp €KOHOMIYHUX HayK,
npodecop: JOMOBHEHHS JI0 pO3/LTy 8.

https://www.scopus.com/authid/detail.uri?authorld=14062340300; h-inaekc: 4;
https://orcid.org/0000-0002-1297-377X;
https://www.webofscience.com/wos/author/record/N-3234-2016; h-ingexc: 1;
https://scholar.google.com/citations?user=pBUWAUAAAAAJ&hI=uk&oi=ao; h-ingekc: 8.

Cauenko AnaroJiit OnexciiioBu4

HaykoBuii kepiBHUK HaykoBO-I0CIITHOTO 1HCTUTYTY
IHTENEKTyaJIbHUX KOMIT FOTEPHUX CUCTEM
3axiIHOyKpaiHChKOTO HaI[lOHAJIBHOTO YHIBEPCUTETY
(Mm.Tepuoninb) Ta InctutyTty KiOepHeTuku iMeHi B. M.
I'mymkoBa HAH VYkpainu (M.KuiB), ['oloBa Mi>kHapoHUX
IEEE IDAACS kondepentiit 3 2001, ['onoBHuii pegaxtop
Mixuapoguoro  xypHany «Komm’rotunr» 3 2002.
3acinyXeHUN BUHAXIHUK YKpaiHW, JOKTOpP TEXHIYHUX
Hayk, podecop: vactuna Il «kExciepTHi BUCHOBKH 111010
Crparterii po3BUTKY IITYYHOTO 1HTENEKTY B YKpaini (2023 —2030)».

https://www.scopus.com/authid/detail.uri?authorld=35518445600; h-inngekc: 22;
https://www.webofscience.com/wos/author/record/1-4908-2017; h-iamexc: 11;
https://scholar.google.com/citations?user=mUKWYDUAAAAJ&hl=uk&o0i=a0; h-inaekc: 26.
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https://www.scopus.com/authid/detail.uri?authorId=57210346169
https://orcid.org/0000-0002-8847-6200
https://www.webofscience.com/wos/author/record/AAN-2236-2020;
https://scholar.google.com.ua/citations?hl=ru&authuser=1&user=eocIJigAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=14062340300
https://orcid.org/0000-0002-1297-377X
https://www.webofscience.com/wos/author/record/N-3234-2016;
https://www.scopus.com/authid/detail.uri?authorId=35518445600
https://www.webofscience.com/wos/author/record/I-4908-2017
https://scholar.google.com/citations?user=mUKWyDUAAAAJ&hl=uk&oi=ao

Ceprienko AnaroJtiidi MuxaunjioBu4

JloueHT kadeapu oOUMCIIOBAIBHOI TEXHIKH (DaKyIbTETy
iHbopMaTUKU Ta OOYHMCIIOBAIbHOT TexHikn HaiioHanbHOTO
TEXHIYHOTO YHIBEPCUTETY VYkpainu «KuiBchkuii
MOJIITEXHIYHUHN THCTUTYT iMeHi Irops CikopchbKoroy, T0KTOp
TEeXHIYHUX HAyK: TOMOBHEHHS J0 MiAPO3AUTY 2.2 po3ainy 2.

https://www.scopus.com/authid/detail.uri?authorld=27868137900; h-ingekc: 6;
https://orcid.org/0000-0001-5965-1789;
https://www.webofscience.com/wos/author/record/J-9339-2016; h-innekc: 4;
https://scholar.google.com/citations?user=LEP8TYEAAAAI&hI; h-irnxexc: 10.

Cigenko €Bren BikrtopoBu4

JloieHT kadeapu IHTENEKTyaldbHUX 1H(POPMALIHHUX
cucteM YOopHOMOPCHKOTO HAI[IOHAIIBHOTO YHIBEPCUTETY
iMeHi [letpa Morwimu (M.MukonaiB), KaHAUAAT TEXHIYHUX
HayK: IOMOBHEHHS 10 po3aumB 1, 3, 8, 10, miapo3autis: 2.2
posainy 2; 7.1, 7.4, 7.7 po3ainy 7.

https://www.scopus.com/authid/detail.uri?authorld=55991342900; h-ingekc: 10;
https://orcid.org/0000-0001-6496-2469;
https://www.webofscience.com/wos/author/record/K-5816-2018; h-innexc: 3;
https://scholar.google.com/citations?user=1mLacg0AAAAI&hl=en; h-ingekc: 12.

Cimuenko Cepriii BorogumupoBuy

Crapummii HaykoBUHM CrHiBpoOITHUK [HCTUTYTY mpoOsem
mryyHoro iHTenekty MOH Vkpainm 1 HAH VYkpainu,
JOIEHT KadeIpru MaTeMaTHUYHOTO MOJICIIOBAaHHS Ta (Di3UKHU
Jlep>kaBHOTO YHIBEPCHTETY TEJICKOMYHIKaIlii, KaHIuaaT
¢i13uKo-MaTeMaTUUHUX HayK: miapo3aut 2.1 posaity 2.

https://www.scopus.com/authid/detail.uri?authorld=53878688400; h-inmekc: 3;
https://scholar.google.com.ua/citations?hl=ru&user=6¢coEt3sAAAAJ; h-iaaexkc: 3.
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https://www.scopus.com/authid/detail.uri?authorId=27868137900
https://orcid.org/0000-0001-5965-1789
https://www.webofscience.com/wos/author/record/J-9339-2016;
https://scholar.google.com/citations?user=LEP8TyEAAAAJ&hl
https://www.scopus.com/authid/detail.uri?authorId=55991342900
https://orcid.org/0000-0001-6496-2469
https://www.webofscience.com/wos/author/record/K-5816-2018;
https://scholar.google.com/citations?user=1mLacg0AAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=53878688400
https://scholar.google.com.ua/citations?hl=ru&user=6coEt3sAAAAJ

Carwocap Bagum IBanoBuY

['on0BHUI HAyKOBHI CHIBPOOITHUK — HadaJlbHUK TPYIHU
TOJOBHUX  HAyKOBUX  CHiBpoOiTHHKIB  lleHTpanbHOTrO
HAYKOBO-JOCTIIHOTO 1HCTUTYTY O30pO€HHS Ta BIHCHKOBOT
TexHiku 30poinux Cun Ykpainu, 3acoyKeHuil aisid HayKH 1
TeXHIKH YKpaiHu, JOKTOp TEXHIYHUX HayK, mpodecop:
pO3AiT 2 JAOMOBHEHHS /10 BU3HAYECHHS MOHSTTS «IITYYHUN
1HTENeKT», miapo3aut 7.1 po3ainy 7.

https://www.scopus.com/authid/detail.uri?authorld=7004240035; h-ianekc: 5;
https://orcid.org/0000-0002-2912-3149;
https://www.webofscience.com/wos/author/record/C-5158-2009; h-irgekc: 2;
https://scholar.google.com.ua/citations?hl=ru&user=wSegaWsAAAAJ; h-inaekc: 29.

Cracrwok Ouekcanap lonoBnu

[Ipodecop xadenpu aBTOMaTH3alii Ta KOMII IOTEPHO-
IHTErpOBaHUX  TEXHOJOrid  TpaHcnopty  KuiBchkoro
IHCTUTYTY  3QJI3HMYHOTO  TpaHcnopTy  Jlep»aBHOro
YVHIBEPCUTETY 1HPPACTPYKTYpU Ta TexHojorid (M.Kuis),
naypeat /[lepxkaBHoi mpemii YKpaiHM B Tally3l HayKu 1
TEXHIKH, TOKTOp TeXxHIYHMX Hayk: yactuHa III «Excneprthi
) it BUCHOBKH 110710 CTparerii po3BUTKY IITYYHOTO 1HTEJIEKTY B

iUﬂ ‘ Vipaini (2023 — 2030)».

https://www.scopus.com/authid/detail.uri?authorld=57191292791; h-inaekc: 5;
https://orcid.org/0000-0002-2889-2288;
https://www.webofscience.com/wos/author/record/T-9226-2019; h-innexc: 3;
https://scholar.google.com/citations?view_op=new_articles&hl=uk&img; h-ingexc: 8.

Crpuxak Ouekcanap €sreHoBu4

3aCTyITHUK TUPEKTOPA 3 HAayKOBOI pobotu
HanionansHoro ueHtpy «Mana akazaemiss Hayk YKpaiHW»,
naypeat JlepkaBHOi mpemii YkpaiHM B Taily3l OCBITH,
3aciyXeHuW [disf94 HAYKHM 1 TEXHIKM YKpaiHh, TOKTOP
TEXHIYHUX HayK, Tpodecop: JOMOBHEHHS 10 BCTYIY.

https://www.scopus.com/authid/detail.uri?authorld=56566707800; h-innekc: 4;
https://orcid.org/0000-0002-4954-3650;
https://www.webofscience.com/wos/author/record/O-2668-2018;
https://scholar.google.com.ua/citations?hl=uk&user=dD-TOGQAAAAJ; h-inaekc: 15.
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https://www.scopus.com/authid/detail.uri?authorId=7004240035
https://orcid.org/0000-0002-2912-3149
https://www.webofscience.com/wos/author/record/C-5158-2009
https://scholar.google.com.ua/citations?hl=ru&user=wSegaWsAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=57191292791
https://orcid.org/0000-0002-2889-2288
https://www.webofscience.com/wos/author/record/T-9226-2019
https://scholar.google.com/citations?view_op=new_articles&hl=uk&imq
https://uk.wikipedia.org/wiki/%D0%9C%D0%B0%D0%BB%D0%B0_%D0%B0%D0%BA%D0%B0%D0%B4%D0%B5%D0%BC%D1%96%D1%8F_%D0%BD%D0%B0%D1%83%D0%BA_%D0%A3%D0%BA%D1%80%D0%B0%D1%97%D0%BD%D0%B8
https://www.scopus.com/authid/detail.uri?authorId=56566707800
https://orcid.org/0000-0002-4954-3650
https://www.webofscience.com/wos/author/record/O-2668-2018
https://scholar.google.com.ua/citations?hl=uk&user=dD-T0GQAAAAJ

Crprok Ouexcanap CepriitoBuu

Buxnagau xadenpu i1HTeNeKTyadbHUX 1H(QOpMAIIHHIX
cucteM YOpHOMOPCHKOTO HAIIOHAIBHOTO YHIBEPCUTETY
imeni Ilerpa Morumu (M.MukonaiB): ONOBHEHHA [0
po3aimg 1, 3, 8, 10, migpo3mimis: 2.2 po3niny 2; 7.1, 7.4, 7.7
po3mainy 7.

o

https://www.scopus.com/authid/detail.uri?authorld=57222145499; h-inxekc: 2;
https://orcid.org/0000-0002-6391-4382;
https://www.webofscience.com/wos/author/record/HMP-6750-2023;
https://scholar.google.com/citations?user=h6wyPOcAAAAJ&hI=en; h-irnxekc: 2.

Cy00o0Tin Cepriit OiekcanapoBu4

3aBinyBau kadeapu nporpamHux 3acobiB HaiioHansHOTO
yVHIBEpCUTETY  «3amopi3bka  TOJITEXHIKa»,  JOKTOP
TeXHIYHUX Hayk, mpodecop, ekcrepT cekmii No 2
«Indopmatuka Ta kKiGepHeTHKa» HaykoBoi pamu MOH
Vkpainu: yactuHa III  «ExkcrmepTHi BHCHOBKH — IIOJIO
Crparerii po3BUTKY IITY4HOTO IHTEJIEKTY B Y KpaiHi
(2023 —2030)».

https://www.scopus.com/authid/detail.uri?authorld=7006531104; h-ianexc: 16;
https://orcid.org/0000-0001-5814-8268;
https://www.webofscience.com/wos/author/record/K-4862-2017; h-inmexc: 9;
https://scholar.google.com/citations?user=S113KrgAAAAJ; h-irngekc: 23.

TamieB Paxman KyuaiiioBuu

Benyuuit HaykoBuii criBpoOITHUK [HCTUTYTY mpobiem
HITYYHOTO 1HTENEeKTY MiHicTepcTBa OCBITH 1 HAYKH Y KpaiHU
1 HamionanpHoi akanemii Hayk Ykpainu (M.KuiB), moktop
MEIUYHUX  HayK, mnpodecop  kadeapu  OHKOJIOTIL
HanioHnansHOro yHIBEpCUTETY OXOPOHU 3710pOB’ sl YKpaiHu
imeni 1. JI. lynuka (M.KuiB): migposain 7.3 pozainy 7.

https://www.scopus.com/authid/detail.uri?authorld=57213784706.
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https://www.scopus.com/authid/detail.uri?authorId=57222145499
https://orcid.org/0000-0002-6391-4382
https://www.webofscience.com/wos/author/record/HMP-6750-2023
https://scholar.google.com/citations?user=h6wyPOcAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=7006531104;%20%20 
https://orcid.org/0000-0001-5814-8268
https://www.webofscience.com/wos/author/record/K-4862-2017
https://scholar.google.com/citations?user=S113KrgAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=57213784706

Tepemenko Bacuiabs MukonainoBuu

3aBimyBau  kadempu  MaTeMaTU4YHOI  1HGOPMATHKHU
dakynpTeTy KOMITIOTEPHMX HayK Ta  KiOEpHETHKHU
KuiBcbKkOro HaIIOHAILHOTO YHIBEPCUTETY iMeHi Tapaca

[llepuenka,  gokTOp  (I3UKO-MATEMAaTHYHUX  HAYK,
npodecop: AOMOBHEHHS 0 po3nautiB 1, 8, migpo3aiutiB 2.2
po3mainy 2 ta 7.6 po3ainy 7.

https://www.scopus.com/authid/detail.uri?authorld=35319035700; h-inaekc: 4;
https://orcid.org/0000-0001-7639-2969;
https://scholar.google.com/citations?user=2dYfvQoAAAAJ&hl=uk&oi=ao; h-inxekc: 5.
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(Ternopil) and V. M. Glushkov Institute of Cybernetics of
the National Academy of Sciences of Ukraine (Kyiv),
General Chairman of IEEE IDAACS since 2001, Editor-in-

‘ Chief of the International Journal “Computing” since 2002,
Honored Inventor of Ukraine, Doctor of Technical Sciences,
Professor: III. Expert Opinion on the Strategy for Artificial
Intelligence Development in Ukraine (2023 — 2030).
https://www.scopus.com/authid/detail.uri?authorld=35518445600; h-index: 22;

https://www.webofscience.com/wos/author/record/1-4908-2017; h-index: 11;
https://scholar.google.com/citations?user=mUKWYDUAAAAJ&hl=uk&oi=ao; h-index: 26.
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https://orcid.org/0000-0002-1297-377X
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https://www.scopus.com/authid/detail.uri?authorId=35518445600
https://www.webofscience.com/wos/author/record/I-4908-2017
https://scholar.google.com/citations?user=mUKWyDUAAAAJ&hl=uk&oi=ao

Serghijenko A.

Associate Professor at the Department of Computer
Engineering, Faculty of Informatics and Computer
Engineering, National Technical University of Ukraine
“Igor Sikorsky Kyiv Polytechnic Institute”, Doctor of
Technical Sciences: supplement to Subsection 2.2, Section2.

https://www.scopus.com/authid/detail.uri?authorld=27868137900; h-index: 6;
https://orcid.org/0000-0001-5965-1789;
https://www.webofscience.com/wos/author/record/J-9339-2016; h-index: 4;
https://scholar.google.com/citations?user=LEP8TYEAAAAJ&hI; h-index: 10.

Sidenko le.

Associate Professor at the Department of Intelligent
Information Systems, Petro Mohyla Black Sea National
University (Mykolaiv), Candidate of Technical Sciences:
supplements to Sections 1, 3, 8, 10, Subsections: 2.2,
Section 2; 7.1, 7.4, 7.7, Section 7.

https://www.scopus.com/authid/detail.uri?authorld=55991342900; h-index: 10;
https://orcid.org/0000-0001-6496-2469;
https://www.webofscience.com/wos/author/record/K-5816-2018; h-index: 3;
https://scholar.google.com/citations?user=1mLacg0AAAAJ&hI=en; h-index: 12.

Simchenko S.

Senior Researcher at the Institute of Artificial Intelligence
Problems of the Ministry of Education and Science of
Ukraine and the National Academy of Sciences of Ukraine,
Associate Professor at the Department of Mathematical
Modeling and  Physics, State  University  of
Telecommunications, Candidate of Physico-Mathematical
Sciences: Subsection 2.1, Section 2.
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https://scholar.google.com.ua/citations?hl=ru&user=6¢coEt3sAAAAJ; h-index: 3.
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Chief Researcher — Head of the Group of Chief
Researchers, Central Research Institute of Armament and
Military Equipment of the Armed Forces of Ukraine,
Honored Worker of Science and Technology of Ukraine,
Doctor of Technical Sciences, Professor: Section 2,
proposals for the definition of “artificial intelligence”,
Subsection 7.1, Section 7.

https://www.scopus.com/authid/detail.uri?authorld=7004240035; h-index: 5;
https://orcid.org/0000-0002-2912-3149;
https://www.webofscience.com/wos/author/record/C-5158-2009; h-index: 2;
https://scholar.google.com.ua/citations?hl=ru&user=wSegaWsAAAAJ; h-index: 29.

Stasiuk O.

Professor of the Department of Automation and
Computer Integrated Transport Technologies, Kyiv Institute
of Railway Transport of the State University of
Infrastructure and Technologies (Kyiv), Laureate of the
State Prize of Ukraine in Science and Technology, Doctor
R of Technical Sciences, Professor: III. Expert Opinion on the
lijlﬂ‘d 2 )i Strategy for Artificial Intelligence Development in Ukraine
M o (2023 —2030).

https://www.scopus.com/authid/detail.uri?authorld=57191292791; h-index: 5;
https://orcid.org/0000-0002-2889-2288;
https://www.webofscience.com/wos/author/record/T-9226-2019; h-index: 3;
https://scholar.google.com/citations?view_op=new_articles&hl=uk&imq; h-index: 8.
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Stryzhak O.

Deputy Director for Scientific Work, National Center
“Junior Academy of Sciences of Ukraine”, Laureate of the
State Prize of Ukraine in Education, Honored Worker of
Science and Technology of Ukraine, Doctor of Technical
Sciences, Professor: supplement to Introduction.

https://www.scopus.com/authid/detail.uri?authorld=56566707800; h-index: 4;
https://orcid.org/0000-0002-4954-3650;
https://www.webofscience.com/wos/author/record/O-2668-2018;
https://scholar.google.com.ua/citations?hl=uk&user=dD-TOGQAAAAJ; h-index: 15.
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Striuk O.

Lecturer at the Department of Intelligent Information
Systems, Petro Mohyla Black Sea National University
(Mykolaiv): supplements to Sections 1, 3, 8, 10,
Subsections: 2.2, Section 2; 7.1, 7.4, 7.7, Section 7.

g

https://www.scopus.com/authid/detail.uri?authorld=57222145499; h-index: 2;
https://orcid.org/0000-0002-6391-4382;
https://www.webofscience.com/wos/author/record/HMP-6750-2023,;
https://scholar.google.com/citations?user=h6wyPOcAAAAJ&hI=en; h-index: 2.

Subbotin S.

Head of the Software Tools Department, “Zaporizhzhia
Polytechnic” National University, Doctor of Technical
Sciences, Professor, Expert of the Section No. 2
“Informatics and Cybernetics” of the Scientific Council of
the Ministry of Education and Science of Ukraine:

I11. Expert Opinion on the Strategy for Artificial Intelligence
Development in Ukraine (2023 — 2030).

https://www.scopus.com/authid/detail.uri?authorld=7006531104; h-index: 16;
https://orcid.org/0000-0001-5814-8268;
https://www.webofscience.com/wos/author/record/K-4862-2017; h-index: 9;
https://scholar.google.com/citations?user=S113KrgAAAAJ; h-index: 23.

Tashchiiev R.

Senior Researcher at the Institute of Artificial Intelligence
Problems of the Ministry of Education and Science of
Ukraine and the National Academy of Sciences of Ukraine
(Kyiv), Doctor of Medical Sciences, Professor at the
Department of Oncology, Shupyk National Healthcare
University of Ukraine (Kyiv): Subsection 7.3, Section 7.

https://www.scopus.com/authid/detail.uri?authorld=57213784706.
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Tereshchenko V.

Head of the Department of Mathematical Informatics,
Faculty of Computer Science and Cybernetics, Taras
Shevchenko National University of Kyiv, Doctor of
Physico-Mathematical Sciences, Professor: supplements to
Sections 1, 8, Subsections: 2.2, Section 2 and 7.6, Section 7.

https://www.scopus.com/authid/detail.uri?authorld=35319035700; h-index: 4;
https://orcid.org/0000-0001-7639-2969;
https://scholar.google.com/citations?user=2dY fvQoAAAAJ&hl=uk&oi=ao; h-index: 5.

Khalikov R.

Associate Professor at the Department of World History
and Religious Studies, Ternopil Volodymyr Hnatiuk
National  Pedagogical  University,  Candidate  of
Philosophical Sciences: Section 5.

https://orcid.org/0000-0001-7558-3675;
https://scholar.google.com.ua/citations?user=suGY AIMAAAAJ&hI =uk; h-index: 4.

Chebanov V.

Researcher at Department of Theoretical Research in the
Field of Artificial Intelligence, Institute of Artificial
Intelligence Problems of the Ministry of Education and
Science of Ukraine and the National Academy of Sciences
of Ukraine: Introduction, Subsection 7.3, Section 7.

https://scholar.google.com.ua/citations?user=hwPLdKYAAAAJ&hI=uk.
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Head of the Department of Applied Mathematics,
National Technical University of Ukraine “Igor Sikorsky
Kyiv Polytechnic Institute”, Doctor of Technical Sciences,
Professor: Introduction, III. Expert Opinion on the Strategy
for Artificial Intelligence Development in Ukraine (2023 —
2030).
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Head of the Department of Computer Science, Faculty of
Mathematics, Zaporizhzhya National University, Doctor of
Technical Sciences, Professor: III. Expert Opinion on the
Strategy for Atrtificial Intelligence Development in Ukraine
(2023 — 2030).

https://www.scopus.com/authid/detail.uri?authorld=57191838517; h-index: 1;
https://orcid.org/0000-0001-5932-952X;
https://www.webofscience.com/wos/author/record/E-2659-2018; h-index: 1;
https://scholar.google.com/citations?user=mwV6KGgAAAAJ&hl=uk&oi=sra; h-index: 5.

Shchokin V.
Director of the Scientific and Research Institute of

Mining and Ore of Kryvyi Rih National University (city of
Kryvyi Rih), Doctor of Technical Sciences, Professor,
laureate of the award of the President of Ukraine for young
scientists: Subsection 7.4, Section 7.

https://www.scopus.com/authid/detail.uri?authorld=56468018200; h-index: 4;
https://orcid.org/0000-0001-9709-1831;
https://scholar.google.com/citations?user=EsfV6dQAAAAJ&hI=uk&oi=sra; h-index: 4.
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Science of Ukraine and the National Academy of Sciences
of Ukraine, Candidate of Pedagogic Sciences, Professor:
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Subsection 7.2, Section 7.
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https://scholar.google.com/citations?user=GR77ygQAAAAJ&hl=uk.
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Professor at the Department of Artificial Intelligence
Systems, Lviv Polytechnic National University, Doctor of
Technical Sciences, Expert of Section No. 2 “Informatics
and Cybernetics”, Scientific Council of the Ministry of
Education and Science of Ukraine: III. Expert Opinion on
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I. CTPATETIIS PO3BUTKY HITYYHOI'O IHTEJIEKTY
B YKPAIHI (2023 — 2030)

BCTYII

HayxkoBuii npoekt «CTparteris po3BUTKY IITYYHOTO 1HTENEKTY B YkpaiHi» (2023 —
2030) (mami — Crpareris) — JOKYMEHT HAI[IOHAJIBHOTO PIBHS, SKUH BH3HAYAE
PIOPUTETHI HAMTPSIMU HAYKOBUX JIOCIIIKEeHb, 3aBAaHHS 1 3aX0/I1 1[0JI0 CTBOPEHHS Ta
BIIPOBA/PKCHHSI BITYM3HSHUX, 4 TAKOXK 3aJTy4YEHHs MPOBIJHUX CBITOBUX TEXHOJIOT1i
mryyHoro iHTenekty (ILI) B imTepecax Oe3meku Ta OOOPOHM, €KOHOMIYHOTO M
COITIaJILHOTO PO3BUTKY Y KpaiHH.

HITyynuii 1HTENEKT € OJHI€I0 3 KIIOYOBHX TEXHOJIOTIH cydacHocTti. [loHan
50 kpain cBity, a Takox IliBHiuHOaTmanTHuHU anbsHc (HATO), Bxke cTBOpUIN ©
3aTBEPJIMJIM BJIACHI CTPATErii PO3BUTKY IITYYHOI'O 1HTEIEKTY, 00 3adikCcyBaTH CBOI
3aBAaHHS W NPIOPUTETH y LM cepl, IPUCKOPUTH TEMIIU CBOIO HAYKOBO-TEXHIYHOIO
Ta COLIIAIbHO-EKOHOMIYHOT'O PO3BUTKY.

VYV Ttakux ymoBax VYKpaiHa, BOJOJIIOYMA JOCTAaTHIM HAYKOBUM IOTEHLIAIOM,
3000B’s13aHa BU3HAUUTH KOJIO TMOTOYHMX 3aBaaHb po3utky II, a Ttakox
chopMyJItOBaTH 3aKOHM M MpaBuiia HOTO BUKOPHUCTAaHHA. Pa3oM 3 TUM, He3BaXKarouu
Ha nomupeHHs iHdopmarlii npo I Ta pparmenTapHe 3acTocyBaHHS €IE€MEHTIB i€l
TEXHOJIOT1l B OKPEMHUX Tajy3sX, Y HOBHOMY 00CS3i INTYYHUIH iHTeJeKT K CHCTeMY
(¢popMyBaHHA HOBHMX 3HAHb i NPUIHATTA HA LIl OCHOBI pillleHb He CTBOPEHO.
Hocmimxennss npobnem Il 37aificHIOIOTECS TMEpEeBAXXHO B MNPHUKIAJAHOMY Ta
KOMEPLIHHOMY acnekTax, 0€3 mporHo3y Ha MalOyTHE Ta BpaxyBaHHsI pU3HKIB.

[{ro CrpaTerirto CTBOPEHO Ha OCHOBI BCEOIYHOrO aHalli3y CTaHy JAep>KaBHOI
MOJIITUKY Y TIPIOPUTETHUX cPepax pO3BUTKY CYCHIIbCTBA, XapaKTepy BUKOPUCTAHHS
B HUX TexHoJjorii Il Ta HasBHOro HayKOBO-TEXHIYHOro noTteHuiany. [Hdopmarris,
OTpUMMaHa Bl OLIBIIOCTI MIHICTEPCTB 1 BIJOMCTB, YCTAHOB 1 oprasizamiil y cdepax
Oe3neku, OOOpOHM, HAyKH, OCBITH, HHU3KM IHAYCTpi CBIOYUTH, IO 0€3
ynpoBamkenHsa cucteM I B mmux cdepax iXx nopanblivuii pO3BUTOK He Oyne
e(eKTUBHUM. AHaJi3 CyYaCHMX pe3yJbTaTiB (PyHIaMEHTAIbHUX, MNPUKIATHUX 1
EKCIIEPUMEHTAJILHUX  JIOCHIJDKEHb CTOCOBHO INTYYHOTO 1HTEJIEKTY 3aCBiIUWB
HAsSIBHICTh PEaIbHUX MOMKIMBOCTEH CTBOPEHHS MPOPUBHUX TEXHOJOTIM HAa OCHOBI
1.

Crparerist 6a3yeThCsl Ha MOJOKEeHHIX KoHIENIiT pO3BUTKY IITYYHOTO THTEICKTY B
Vkpaini (mami — Konmemmisi), migrorosieHoi  MinictepcTBoM — 1udpoBoi
Tpanchopmarlii YKpaiHu Ta 3aTBeppKeHOi po3mopsypkeHHsaM KaGinety MiHicTpiB
Vkpainn Big 02.12.2020 Ne 1556-p., € 1i pO3BUTKOM 1 OCHOBHHUM MEXaHI3MOM
peaizari.

Peanizanis CtpaTerii Mae BUPIIIUTH JJI HAIO1 IEp)KaBU UBLII3AIlIAHE 3aBIaHHS
00 yTBep keHHs ii rigHoi pomi y cdepi LI 1 B cTtBopenni exocucremu LI
3aragoMm. CTpateris po3BUTKY IITYYHOTO 1HTEJNEKTY B YKpaiHi HE JIMIE BU3HAYAE
NUISIXM YHUKHEHHSI TEXHOJIOTIYHO1 3aJieKHOCTI Hamoi kpainu y cdepi I, ame #
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MOKJIMKAaHa CTaTH BarOMUM UYWHHHKOM YCEOIYHOTo CHpPUSHHS I €KOHOMIYHOMY,
TEXHOJIOTTYHOMY Ta MOJITHYHOMY PO3BHUTKY.

3arpo3u, TOB’s3aHi 31 3AIMCHEHHAM IIOCTABJICHUX 3aBAaHb, — 1€ (HAKTHUYHO
3arpo3u, TMOB’s3aH1 3 MOKJIMBOIO BTPaTOI0 KOHTpOro Haj cuctemamu I, mo moxe
MOPYIIyBaTH BUMOTH KOH(1ACHIIHHOCTI Ta mpaBoMipHOTo BukopucTtanss I1II.

Po3nin 1. TAPAIUT'MA

VY cBiTi BiAOyBa€ThCSd HOBAa TEXHOJIOTIYHA PEBOJIIOIIS, KA PO3TOPTAETHCS HA
OCHOBI 1HTerpaIlli 3a3Ha4eHUX TEXHOJOTIM MPAKTUYHO B ycCi chepu EKOHOMIKU M
comiasibHOrO  KUTTS.  DopmyeThcss  (HAKTUUHO HOBMM  THUI  CYCILIBCTBA
(CycninbetBo 5.0), BUpPOOHMYI  JIAHLIOKKK ~ SIKOTO,  JIOTICTHKA,  COIlliaJibHA
iHppacTpykTypa Oynyth OasyBatucs Ha II. O30poeHICTh 1HTENEKTyaJIbHUMHU
TE€XHOJIOT1SIMH, THTEHCUBHICTh 1 €()EKTUBHICTh iX YIPOBAJKEHHS CTAIOTh KPUTEPIEM
PO3BUHEHOCTI HalllOHAIbHUX €KOHOMIK. B1/1OBIIHO TpUBa0OJIMBICTh KPaiH 1 PET1OHIB,
KOHLIEHTpalis B HUX KBaJi(hiKoBaHOI poOOYOI CHIIH, 00’ €KTIB BUCOKOTEXHOJIOTTYHOTO
BUPOOHMIITBA, MaTepiaiIbHUX 1 (PIHAHCOBUX PECYPCIB, OCBITHIX YCTaHOB,
1H(PACTPYKTYPHUX 1 KYJBTYpHHUX 00’ €KTIB 3aJI€KaTUME BiJl CTYIEHS BIIPOBAIKECHHS
1.

Pi3Hi kpainu 6adath MOAIOHI MOMXKIMBOCTI 3aCTOCYBAHHSI IITYYHOTO 1HTEIEKTY. Y
iXHIX IUIaHaX, KOHIICHIAX 1 CTpaTerisX HaldacTiIle MAKPECIIOEThCS, M0 0XOpOHA
3JI0pOB’sl, TEXHOJIOTii, CLIbCbKE TIOCIOAAPCTBO M BHUPOOHMIITBO € CEKTOpaMHu 3
HaWOIBIIMM TIOTEHITIaIoM TpaHcdopmariii 3a gomomororo I, Ypsanu mux kpain
BpPaxoOBYIOTb IOTEHLIAN LI€i TEXHOJOTIi JJIs 3MIIHEHHS CBOiX KOHKYPEHTHHX
MO3UIIINA B OCHOBHUX c(pepax pO3BUTKY CyCHIbCTBA.

Po3pobiisaroThCst KOHIIETIT 3ar00iraHHs pu3uKaM, MPUAUISIETbCS yBara CTBOPEHHIO
HOpMaTUBHO-TIpaBoBOi 0a3m mnsa cucteM I, mocmimkeHHIO TXHHOIO BIUIMBY Ha
COLIlAJIbHY HEPIBHICTh 1 HEOOXIAHOCTI MIABUINEHHS MPO30POCTi, IMOB’A3aHOI 3
cucremamu LI

3a3HayeH1 KepiBHI JOKYMEHTH HAroJIOIIYOTh Ha HEOOXITHOCTI TOTPUMaHHS HOPM
MIDKHApOJIHOTO TYMaHITApHOTO MpaBa, 3a0e3nedeHHs 1HPOpMaliiiHOi Oe3neKku Ta
KOH(1ICHIIIITHOTO ~ BUKOPUCTAaHHSA  JAHMX, SKI CTOCYIOTbCS  IPOEKTYBAHHS,
posropranHs Ta 3actocyBaHHs cucteM LI, Ypsaau nux kpaiH CTBOPIOIOTH YMOBH JJIA
iATPUMKH 1HHOBAIN y cdepi 11II.

3a Bci€l mo1I0HOCTI 3aralIbHUX 3aBJIaHb, IPUHITUITIB 1 METOIB JIOCATHEHHS CXOXKHUX
IiJIeH, 3aKOPJIOHHI TX0 U HE MOXYTh OyTH €(EeKTHBHO IMIVIEMEHTOBAaHI B Y KpaiHi.
Crenugika Cy4acHOro CTaHy Ta YHIKaJbHI YMOBHM Hamloi KpaiHu OOYyMOBIIIOIOTH
dbopMyBaHHsS anbTEpHATUBHUX HUIIXIB po3BUTKY Il 3 ypaxyBaHHSIM MpPOBITHUX
CBITOBUX TPAKTHK.
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Po3nin 2. OCHOBHI NTIOHATTA I HAITPAMMU JOCJILI’KEHD
Y COEPI ITYYHOI'O IHTEJEKTY

2.1. OcHOBHI TepMiHM T OHATTHA

Jediniii, BAKOpUCTaHI B [IbOMY JIOKYMEHTI, BpaxOBYIOTh MoJjioxkeHHs Konnemii
PO3BUTKY IITy4HOrO 1HTeNeKkTy B Ykpaini [Konuenuis 2020]. Pazom 3 Tum,
Crpareris € HACTYITHHUM KpPOKOM peajizailii chopmynboBanux y Konmeniii 3aBaans i
nependadae O1IbII TIMO0OKE OCMHUCICHHS 3MICTY MOHATTS «IITYYHUH THTENEKT», 110
0a3yeThCsi Ha 3aCTOCYBaHHI NPUHIUIIB 1 MEXaHI3MIB (YHKI[IOHYBaHHS MO3KY
JIOJTMHU, 30KpeMa ii CB1IOMOCTI Ta COBICTI.

TepMiH «mTy4Ha CBIIOMICTBH» OyB yBEACHMU y HayKOBUHM 00ir ime B 1992 pori
[Aleksander 1992]. Hagani npoGnemy mTy4HOI CBIZOMOCTI JAOCIHIIKYBaJIU 3apyOixKH1
daxipmi Jxon Kimsctpem (John Kihlstrom), Anine Cer (Anil Seth), Cranicnac Jlean
(Stanislas Dehaene), Maiikn I'pariano (Michael Graziano), Teitmop Be66 (Taylor
Webb) ta iami [Kihlstrom 1997; Seth, Baars, and Edelman 2005; Dehaene, Lau, and
Kouider 2017; Graziano 2017; Graziano and Webb 2017]. Ykpaincbki HayKoBII
po3nodanu Taki gociikeHHs B 2002 pomi, xonu Anartomii IlleBueHko 3poOuB
nomnoBias Ha MixkHapoaHiit koHdepeniii «llITydnuit 1HTEIEKT» HPO MIAXOIU 0
npo0eMu MOJCIIOBAHHS IITYYHOTO 1HTEIEKTY Ta ITy4HOi cBigoMocTi [llleBuenko
2002].

VYkpaiHcbka HayKOBa IIKOJIA IITYYHOIO IHTEJIEKTY PO3IJSAae CBIAOMICTh JIFOJAUHH
AK (yHIaMEHTAIbHY COIIabHO-KOTHITUBHY CUCTEMY, IO € MMPOIYKTOM AiSTBHOCTI 11
MO3KYy 1 CHpOMOXKHA CHpUAMAaTd ¥ posmi3HaBaTH iHQoOpMaIllio, GopMyBaTH i
CHUCTEeMAaTHU3yBaTH 3HAHHs], CAMOHABYATHCS, NPUHAMATH CaMOCTIHHI MOTHBOBAaHI
pIIICHHSI 3aJICKHO BIJl MOCTABJICHUX 3aBJlaHb 1 HAsBHUX OOCTaBHH, YpPaxOBYIOUHU
3aKOHM Ta npaBuiia couiymy. CBioMiCTh POPMY€E OCOOUCTICTH JIFOIUHH.

[ToHATTS ITY4HOI CBIAOMOCTI TMepeadavae HasIBHICTh IITYYHOI COBICTI SIK
MexaHi3My 3a0esneueHHs etudHocTi pimenp L. Ile muranHs Oyno MO3UTHUBHO
COPUMHATO Ha 3acijaHHl ['pynu ypsamoBUX eKCHEPTIB 3 MHUTAHb JIETAIbHHUX
aBTOHOMHHX cucteM 030poeHs Ynpasmiaas OOH 3 nutanb po330poeHHs 27 YepBHS
2022 poky.

SkicHa OIliHKa pe3yJIbTAaTiB CBIIOMOI ISUIBHOCTI JIIOJUHH KOPEIIOE 3 pIBHEM ii
inTenekty 1Q (Bix anrn. Intelligence Quotient), mo € KiTbKICHOIO XapaKTEPUCTHKOIO
1HTENeKTy. SIK BimoMo, 1mudpa He Moxke OyTH 00’€KTOM HAYKOBHX JOCHIIKEHb.
OT1:xke, mepHIOYEProBMM 3aBJAaHHAM Yy peatidanii IITYYHOrO0 iHTEJEKTY €
CTBOPCHHS €JIEKTPOHHOI CHCTEMH, 110 (popMy€ IITYYHY CBIIOMICTH K MOJe]b
¢dynkuionanbHoro amapary cBigomocti JgwauHu. IlogidHo 10 cBimomocTi
JIOJMHM, IITYYHY CBIJOMICTh MAIlIMHM 3alPOIIOHOBAHO PO3MISIAATH SIK 00’ €KT
HAYKOBOI'0 JOCJII/I>KeHHH.

Sk mpoTOTUN MITYYHOTO 1HTEJEKTY B3SATO IHTENEKT JroAuHu. [Ipu mpomy Oyro
MpOBEAEHO aHali3 moHaj 50 HasBHUX HAa CHOTOJIHI O3HAYEHb HITYYHOI'O 1HTENEKTY.
PosrnsmeMo fesiki 3 HHMX, IO aJ€KBAaTHO BIOOPaKarOTh cydacHe OadeHHS IHOTO
MTOHSTTSI.
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Ennuknoneniss «bpiTanHika» TpakTye INTYYHHM IHTEJIEKT SIK <«3JaTHICTh
upoBoro Komm’1orepa ado pod0Ta, KOHTPOJIBOBAHOTO KOMIT IOTEPOM, BUPILIYBATH
3aBJaHH, 3a3BMYail II0B’I3aHi 3 PO3yMHUMH icTOTaMU»L,

Mixnaponuuii crangapt ISO/IEC TR 24028:2020 posrisiiae MTYYHHA 1HTEIEKT
K «3JaTHICTh 1HXEHEPHOI CHCTEMHU HalyBaTH, OIpaIlbOBYBAaTH Ta 3aCTOCOBYBATH
3HAHHS Ta BMiHH»?,

Cnouuk KoimiH3a posrisiiae IITyYHHW 1HTENEKT $K «THUI KOMII FOTEPHOI
TEXHOJIOT1i, sIKa CHpsSMOBaHA Ha Te, 00 MAIIMHU TPAIIOBAIU PO3YMHUM YHHOM,
MOAIGHO JI0 TOTO, K HPALIOE JIOICEKHI Po3ym»>,

OkcopAChKHil CTOBHUK O3HAYYy€ MITYYHUN THTENEKT SIK «3JaTHICTh KOMIT I0TEPIB
a00 I1HIIMX MAaIIUH JEMOHCTpyBaTh ab0 IMITYBaTH PO3YMHY IIOBEIIHKY; 00JIacTh
JOCITIIKEHHS, 1[0 CTOCYETLCS LIBOro»™.

Ak 6aunMo, BCi 11l O3HAYEHHS MOPIBHIOIOTH IITYYHUM 1HTENCKT 13 JIFOACHKUM, aje
HE 3aBXKJIU KOPEKTHO BH3HAYAIOTh POOBE MOHATTS. Ha >kanb, BoHH 0a3yl0ThCs JUIIe
Ha Qynkuisx I, 1 »konHa 3 HUX HE TpakTye HOro came SIK 00’€KT TOCHIIKCHHS.
Takuii miaxig (akTUYHO 3BOJUTHCA 10 Mepeniky neBHUX Xapakrtepuctuk I sk
«YOPHOi CKpPHHBKH» 0€3 YTOYHEHHS TOro, IO MICTUThCA BCEpenuHl. Alle 3a
XapaKTePUCTHKAMHU HE 3aBXKAM MOXJIMBO BH3HAYUTH OO €KT IOCHiIKEeHHA. Tomy
IITYYHUH 1HTETIEKT HEOOX1/THO O3HAUUTH SIK 00’ €KT HAYKOBOIO JAOCJiI:KEeHHs, TOOTO
SIK €JIEMEHT HaBKOJUIITHBOI JIACHOCTI.

3 TEXHOJIOTTYHOTO TOTJISAY JOJCHKUI 1 IITyYHUM IHTENEKT JOIIJIbHO O3HAYUTHU
TaKUM YAHOM:

- IHTeJIeKT JI0AUHU — (YHKIiS CBiIOMOCTi JIIOAMHHM, $IKa MpeICTaBJIeHA
CHCTEMOK AJITOPUTMIB, 3a0e3meuye€ CAMOHABYAHHSA BiINOBIIHO 10 HASBHOI
iHdopMmaiii, HA0yTHX 3HAHb, IPABUJI, 3AKOHIB CyCIIbCTBA TA CBOT0 BJIACHOI0
JA0CBiTy, po3B’si3aHHsI HA Wil OCHOBi 3aBJaHb, 0 MOCTAIOTH Iepea Hew, a
TAKO0 31aTHICTh NMPOBOAMTH CAMOJIATHOCTUKY i OOIPYHTOBYBATH NMPHUMHATI
HEI0 pillleHHS ;

- IITYYHMH IHTEJeKT — (YHKUiA IITY4YHOI CBIAOMOCTi, fIKa MpeACTaABJICHA
CTBOPEHOI) Ta KOHTPOJHOBAHOI HEK CHCTEMOI0 AJITOPUTMIB, 3al0e3nmedye
CAMOHABYAHHSA 3riAHO 3 HAsABHOKW iHoOpMaliclo, HAOYTHUMHM 3HAHHAMH,
NPAaBWIAMM, 3AKOHAMH CYCHiJILCTBA Ta CBOIM J0CBiJIOM, CTBOPEHHSI HA Wil
OCHOBi HOBMX 3HAHb VI BUKOHAHHS JOPY4YeHb JIIOAUHU, 4 TAKOXK 31aTHICTH
NPOBOJAMTH CAMOAIATHOCTUKY i OOIPYHTOBYBATH NPUIHATI HEI0 PILLICHHA.

1 https://www.britannica.com/technology/artificial-intelligence.

2 1ISO/IEC TR 24028:2020 Information technology - Avrtificial intelligence - Overview of
trustworthiness in artificial intelligence. URL.: https://www.iso.org/obp/ui/#iso:std:iso-
iec:tr:24028:ed-1:v1:en.

3 https://www.collinsdictionary.com/dictionary/english/artificial-intelligence.

4 https://www.oed.com/viewdictionaryentry/Entry/271625.
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OTrxe, IITY4HUH  1HTENEKT  peai3yeTbCcsl  SK  CYKYNHICTh  (DYHKIIIH
CTaOKOCTPYKTYpOBaHOi He(POpMaIi30BaHOI CHUCTEMH, III0 BHU3HAYAKOTh il METY
AISUTBHOCTI  Ta MOMKJIMBICTD TPUNHATTS  pIlIeHb, MEXaHI3MH HaBYaHHA Ta
CaMOHABUYaHHS, OBOJIOJIHHS 3HAHHSAMH TPO 3HAHHS, CAMOYCBIJIOMJICHHS TOIIIO.
Hapgani nig BusHaueHHsIM «LLITyqaHuii iHTEIEKT» MOPSI 3 IHIIUMU XapaKTePUCTUKAMHU
OyzemMo BBakaTH, 110 BiH CBIAOMHUMN, PO3YMHHUH Ta MpHUIMAae PIIICHHS 3 ypaxyBaHHIM
€TUYHO-MOPAJIbHUX Ta MPABOBUX HOPM.

IHItyyHa cBigOMiCTb TMPOSBISETBCS K TJIOOAIBHUIA CaMOOpPraHi3oBaHUMN
iHpopMaIiiiHui BUTBIP ISUVIBHOCTI OOYHMCITIOBAJIBHOI CHUCTEMH, SKHH OINHIOE 1
KOHTPOJTFOE KJTFOUOBI MPOIIECH, 1110 B Hil BIIOYBAIOThCS, MOIIUPIOE 1HHOPMALIII0 MIXK
PI3HUMH JUISHKAaMH CHCTEMH JUIS Y3TOJDKCHHS iXHbOI poboTH 1 3abe3medye
colliajJbHe Ta OCOOUCTICHE CIIPUMHSATTS JIHCHOCTI.

3 MmOy TEXHOJOTIYHOI peali3allii MTYy4YHa CBiZOMICTb — 116 €MEep/KeHTHUN
ITOPUTM KOHTPOJIO Haj 1H(OpMAIIHHUMU MPOLECaMU Ta 1HTEerpauii poOOTH Pi3HUX
TUISTHOK OOYMCITIOBAJIBHOI CUCTEMH 3 MOXJIMBICTIO 3a00pOHU peani3alli NpUuHHATHX
CUCTEMOIO pIIIEHb, SKUW BOJIOAIE 3HAHHAMU Mpo cede Ta NPO HABKOJIUIIHE
CepeloBHINe, 3JaT€H CaMOHABYATHCS, OTPUMYBAaTH HOBI 3HAaHHA Ta TPUHAMATH
CaMOCTIMHI, y3ro/J)KeHI 3 YHWHHHM 3aKOHOJIABCTBOM 1 TMpaBWJIAMHU CYCIUIbCTBA
pILIEHHS Ha OCHOBI LIMX 3HaHb, 3yMOBIIIOE€ BHYTPILIHIO 1HTErPOBAHICTh 1 30BHIIIHIO
B1JIOKPEMJIEHICTD I[I€] CUCTEMH. Take PO3yMIHHS IITYYHOI CBIIOMOCTI Y3rOJIKY€EThCS
3 mOpuHUOMNAMu BianosiganeHOro 3acrtocyBanHsa IIII, Buknamenumu y Crparerii
HATO mozo mryunoro intenekty [Stanley-Lockman and Hunter 2021], 3okpema 3
OTILII€I0 JIEaKTUBALlli CUCTEMH, SKILIO BOHA II0Yasa MOBOJUTHUCS HerepeadadyBaHo.

2.2. OCHOBHI HANIPAMH JOCTIIKeHb IITYYHOI'0 iHTEJIEKTYy

Ha ocHoBi anamzy pocmigxkens LI 3po0iieHo Taki BHCHOBKH.

dyHAaMeHTAIbHI HAYKOBI JocjilkeHHsl. HasBHI HaykoB1 HOCHIKEHHS Ta
JOKYMEHTH J03BOJIAIOTh BU3HAUYMUTH Il YKpaiHU 00JIacTh MPOPHUBY B HAYKOBHUX
TOCIIKEHHSX, [0 BIOOYBaeThbcsl y (PyHIaMeHTanbHIA Hayll, 30KpeMa y cdepi
ITYYHOTO 1HTEenekTy. HeoOXimHO cTBOpUTH B YKpaiHi HAyKOMICTKHU MPOAYKT Yy
cdepl 1HPOPMATUKU Ta IITYYHOTO IHTEIEKTY, SKUU MPUHJE Ha 3aMiHYy TEHEpPIIIHIM
KOMIT'IOTEpHUM  cucteMaMm. lle € HalOubll MEepPCHeKTUBHUM  HAIpsIMOM
YOPOBAJKEHHSI Pe3yibTaTiB  (PyHIAMEHTAIbHUX JOCIIIKEHb MI0JI0 IITYYHOTO
iHTeneKTy, ska posrisgae Il sk 3acamuuuunii 3aci0, skui Hajgae Oe3mperieICHTHY
MOKJIUBICTB IOCATTH TEXHOJIOTIYHOI ITepeBary.

i mocmimkeHHS IependadaroTh PO3B’SA3aHHSA CTPATEriYHOTO 3aBAaHHS MO0
CTBOPEHHS  NPOPUBHOI  TEXHOJOril, 30KpeMa  KOHKYPEHTOCHPOMOKHOI
00YHCIIBAILHOI MAIIMHU HOBOIO TOKOJIIHHS, CTBOPEHOI HAa OCHOBI
TPAAMUIHHUX TEXHOJIOTiA i Ha TEXHOJIOTisIX KBAHTOBMX O04YuCIeHb. ba3oBa
MOJIeSIb MalllMHU (KOMIT'IOTE€p, MITYy4YHa OCOOHMCTICTh) MOBMHHA MAaTH KIIFOUOBHA
IHTEJEKTyaIbHUM OJIOK — IITY4YHY CBIJIOMICTh — 1 BIJ3HAYaTUCS JOCTATHIM PIBHEM
ITYYHOTO 1HTEJEKTY, 110 3a0€3M€YNTh YHIBEPCAJIbHICTD 1l BAKOPUCTAHHSI.

Leit HanpsM nependadae 00’€THaHHA HAYKOBHUX KU CYMIKHHUX Tally3ei, a TaKoX
Hayku Ta 0i3Hecy. [Ipu 1boMy HEOOX1JHO aKTUBHO BUKOPUCTOBYBATH 1HTEIEKTyalIbHI
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pecypcu KpaiHM, COpSIMOBaHI Ha BHUKOHAHHS TJIOOQJIbHMX HAayKOBO-TEXHIYHHX
MIPOEKTIB 3 METOI0 CTBOPEHHS MPOpPUBHUX TexHonori y cdepi LI (kBanTOBHX 1
HEHPOnoIiIOHUX KOMIT IOTEPIB, CUCTEM MAIIMHHOTO HABYAHHS TOIIIO).

[apopmariito momo (QyHKIIOHATBHUX, TCHUXOJIOTIYHUX, HEUpOOIOJOTIUHUX,
XIMIYHUX aCIEeKTiB poOOTH MO3KY JIIOJWHU JAOUUILHO MOKJIACTH B OCHOBY KBAHTOBHX
00YHCIICHh Ta AITOPUTMY TOOYAOBH YHIBEPCATbHOI OOYMCITIOBATILHOI MAIlTWHU 3i
IITYYHUM IHTEJIEKTOM SIK IHCTPYMEHTY JUJIsi OTPUMaHHS HOBHMX 3HaHb. SIK OoIuH 13
MOXJIMBUX IUISIXIB HEOOX1JTHO BHUKOPUCTATH HasBHI (PYHKIIIOHAJIBbHI CXEeMH POOOTH
MO3KY JIOJMHU, 30KpeMa (QYHKIIIOHATIBHY cXeMy (JOpMYBaHHS IHTEJIEKTY JIIOIUHU.

KirouoBoro ymMoOBOI0 (hyHKIIIOHYBAaHHS TaKOi MAIlIMHU € HEOOXITHICTh ypaxXyBaHHS
3aKOHIB MPUPOJHUYUX HAYK, MOPAIbHO-ETUYHUX 1 MPABOBUX HOPM, MPUUHATUX Yy
MDKHApOJIHOMY CITIBTOBAPHUCTBI Ta B OKpeMii JepxkaBi. Takui miaxia 3a0e3neduTh
OPUMHATTS ONTUMAJILHUX PIIIEHb B IHTEpEcax KOHKPETHOTO KOpUCTyBaya Ta
JIIOJICTBA B LIJIOMY.

IpuxkinaaHi Ta eKCHepUMEHTAJbHI HAYKOBi Jd0caiXxkeHHsl. 11 CTBOpPEHHS
CYy4YaCHUX 3aKOPJOHHUX NPOPUBHUX TEXHOJOTIA 1 mpoaykTiB y cdepi IUI 3aBxau
BiIOyBanacs KOHUEHTpalisl KOJEKTUBIB HAYKOBIIB 1 Oi3HECY, BUKOPHUCTOBYBaaacs
CXeMa IIBUIKOTO BIPOBAKEHHS HAYKOBHUX PE3YyJbTAaTIB Y BUPOOHHUIITBO 3 BUXOIOM
Ha MDKHApOJIHUN PUHOK.

VY 3B’s3Ky 3 muM CTpaterist po3BUTKY IITYYHOTO 1HTEJIEKTY B YKpaiHi nependavae
CTBOPEHHS ~ MEXaHI3MIB  YIPOBA/UKEHHS  BITYM3HSHUX  OPUKIAJHUX  Ta
EKCIIEPUMEHTAJIBbHUX PO3POOOK IS MOIIYKY MPOPUBHUX TEXHOJOTIH 1 3a0€3MeYeHHs
BOXJIMBUX cdep KUTTEIISIILHOCTI aepxkaBu (Oe3neka, 000poHa, MISUIBHICTh YpAy,
KOCMOC, HayKa, OCBITa, MpaBO, MEIUIMHA, IPOMHUCIOBICTh, TEIEKOMYHIKALlI,
CIIbChKE TOCTIOJIAPCTBO TOIIO) HOBITHIMU TEXHOJIOTISIMU Ta CUCTEMaMU 31 IITYYHUM
IHTEJIEKTOM. BaXJIMBUM KPOKOM Yy IIbOMY HampsiMi TPOJIOBXKEHHS € peani3alis
KoHueniii po3BUTKY IITYy4YHOTO IHTEJIEKTY B Y KpaiHi.

Po3zin 3. META 1 3ABJIAHHS CTPATETIII PO3BUTKY IITYYHOI'O
IHTEJIEKTY B YKPAIHI (2023 — 2030)

Meroto Crpaterii po3BUTKY IITYYHOTO IHTENEKTY B YKpaiHI € CTBOpPEHHS
MepelyMOB Ji TICISBOEHHOTO BIJHOBJIEHHS EKOHOMIKU Jep)KaBU, HacaMIiepenl
Oe3reku i 000pOHH, HAYKH Ta OCBITH, 3a0€3MeUYeHHS ii CTIIKOTO PO3BUTKY Ha OCHOBI
npopuBHUX TexHoJjorii LI ta BiAmoBiiHOTO MOKpaIieHHs: J0OPOOYTY 1 AKOCT1 XKUTTS
HacelleHHs. Peaizaliis 3a3Ha4eHOi METH HAOIU3UTh Y KpaiHy J0 JIIIEPChKUX MTO3HITIN
y CBITI y c(pepi MITYyIHOTO IHTEIEKTY.

JInst TOCATHEHHS IOCTaBJICHOI METH HEOOX1JHO BUKOHATH TaKl 3aBJaHHS:

- 3a0e3neynTH OpraHizaliifiHy Ta UIIbOBY (DIHAHCOBY MIATPUMKY HAyKOBHX
nocikeHs 1 ctapramiB y chepi LI, 30kpema 3 3anydeHHsM Oi3HECY;
- CTBOPHUTH HEOOXITHHUHM OOJIK CTHYHMX, IOPHJIMYHHX Ta COIIAJIbHUX HACIIIKIB

BUKOpHUCTaHHs TexHosorii LI
- CTBOPHUTH MEXaHi3MH 3a0e3MeUeHHs €eTHYHOTO 3acTocyBaHHs LI
- 3abesneuynTH Oe3rneky Ta HaaiHHIcTh cucteM LI;
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CTBOPUTH BiAmoBigHI cTtaHAaptd y cdept LI, 30kpema CTOCOBHO cucteM
BUMIPIOBaHHS Ta OIIHKH sIKOCT1 TexHoJorii [I;

3a0e3neunTH pO3pOoOKy Ta PO3BUTOK BITUM3HSIHOTO MPOTPAMHOTO 3a0€3MEeUeHHS,
SIK€ BUKOPUCTOBYE TexHoJjorii 111

MIIBUIIUATH JOCTYIHICTh 1 SKICTh JaHWX, HEOOXIMHHUX JJII PO3BUTKY TEXHOJIOTIH
11, 3 ypaxyBaHHSIM HOPM 1 pETJIAMEHTIB 3aXUCTY JIaHUX;

CTBOPUTH HaAIMHY KOMYHIKalliiiHy 1H(QPACTPYKTypy 3 BHUKOPHUCTAHHSM HAsIBHUX
00U CITIOBAILHUX MOTYKHOCTEH;

MiIBUIIMTA piBEHb 3a0€3MEUYEeHHs] BITUYM3HAHOTO pHUHKY TexHojorii Il
KBaTi(DIKOBAaHUMHU KaJIpaMH;

MOiIBUIIMTA  piBEHb 1HQOPMOBAHOCTI HACENEHHS TMPO MOXIUBI  cdepH
Bukopucrtanus II;

3a0e3MeYnTH 3POCTAaHHS MOMHUTY Ha MPOIYKTH Ta TOCIYTH, CTBOPEHI Ta HajaHi 3
BUKOpUCTaHHAM I1II;

CTBOPUTH KOMIUIEKCHY CHCTEMY pEryJIIOBaHHS CYCHUIBHUX BIJHOCHH, SIKI
BUHUKAIOTH Y 3B S3KY 3 PO3BUTKOM 1 BUKOpUCTAHHSIM TexHouorii 11

[TlinroToBKa 10 BUKOHAHHS MOCTAaBJIEHUX 3aBJaHb MOTPEOye HacaMmrmepe 3aX0/IiB,

okpecienux y Ilmani 3 peamizamii Konmeniii po3BUTKY IITY4YHOIO IHTEIEKTY B
VYkpaini Ha 2021-2024 poku.

CTBOpUTH HOPMATUBHO-TIPABOBY 0a3y YKpaiHu, sika 3a0€3MeUUTh 3aXUCT 00 €KTIB
IpaBa IHTEJIEKTYyalbHOI BJIACHOCTI, 30€piraHHs i nepenavyy 1aHux Ta iHpopMauii y
cdepi LI, orpumanux npu 3/11iICHEHH] €KOHOMIYHO1 Ta HAYKOBOI JisUTBHOCTI.
BuokpemuTtrt OCHOBHI Hampsmu (yHIaMEHTATbHUX, HAYKOBO-TIPUKIIATHUX 1
HaYKOBO-EKCIIEPUMEHTAIbHUX  JOCIAIKEHb 1  BOPOBA/PKEHHS  HAYKOBHUX
pe3ynbTatiB y Texnounorii 11 Ha nepxkaBHOMY piBHI.

3anpornonyBaty 0a30B1 OpraHizailii Ta 3akjiajv, HAYKOBO-TEXHIYHUN MOTEHIIIaT
SAKHUX BIJIIIOBI1a€ OCTABJICHUM 3aBJaHHSIM.

BuzHauuTy HanpsMu MiArOTOBKHU crelianizoBaHux KajapiB y cdepi LI ta ominuTH
iX HEOOX1HY KUIBbKICTb.

OxpecnuTu eTanu Ta TEXHOJIOTIUHY 0a3y mpouecy BOpoBamkeHHs TexHosoriid 1.
Hangatu 3aranbHy OILIIHKY HEOOXIZHOTO 00cCiIry (iHAHCYBaHHS MPOLECY
BripoBapkeHHs 1111, B ToMy unciii MOKIIMBUX 1HBECTHIIIHN Y TaTy3b.

Po3pobutu nepxkaBHy IIIbOBY MporpaMmy BIpoBauKeHHs TexHosorii Il B
VYkpaini.

CTuMymtoBaTH 3ay4YeHHsS 1HBECTHIIN IOPUAMYHHUX 1 (DI3UYHUX OCIO y po3poOKy
texHosorii 1I.

BukonyBaT MUKAMCHUILUTIHAPHI JTOCHIIHULBKI TpoekTH y cdept LI B pizHux
ray3sx eKOHOMIKH.

[IpoBoaWTH MATEHTHI AOCIIHKEHHS 1 PETYJISIPHO 1X aKTyalli3yBaTH.

Po3BuBatu mocmigHUIBKY 1H(PPACTpyKTypy 1 3a0e3MeunTd IOCTYN HayKOBIIIB
(MOCHMITHUKIB) 7O OOYMCIIOBAIBHUX pecypciB, 0a3 1 HaOOpiB AaHUX, 30KpeMa
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CTBOPUTH BEJIMKI W penpe3eHTATUBHI 3arajibHOHAIIOHAJBbHI KOPITYCH TEKCTIB Ta
ay/J103anmuciB yKpaiHCbKO1 MOBH.

- CTBOpuTH MOJIeNI YKPaiHCHKOT MOBH JIJIsl MAIITMHHOTO HaBYaHHS.

- Po3BuBatM MDKHaApoAHE CHIBPOOITHUILTBO, BKJIIOYAIOYM MPHETHAHHS /0
oprasizaiiii Ta IHCTUTYLIH, sIKI TOCHIKYIOTh pobnemu I, oOMin daxiBusmu,
y4acTh BITUM3HSHHX (PaxiBLIiB y MDKHAPOJHUX MpoOrpaMax 1 KOH(EpEeHIsX y
cthepi 1.

Posznain 4. CTAH PO3BUTKY COEPU LHITYUYHOI'O IHTEJIEKTY
B YKPAIHI

Sk cBIIUMTH aHaJi3 PUHKY Mpami B YKpaiHi Ta 3a ii MeXaMH, IITYYHUN 1HTEIEKT
HEe cTaB (aKTOpOM 3pocTaHHs O€3pOOITTS BHACHIJIOK 3BUIBHEHHS MUIBHOHIB
NpaIiBHUKIB 4Yepe3 YIPOBAKCHHS HOBITHIX TEXHOJIOTiM, $K MPOrHO3YBaJIU
ckentuku. HaBnaku, nommpenns I copusie ctBopeHHI0 0aratboX HOBHX POOOYUX
MiCIIb 1 crHemiaabHOoCTeld Oubll BHCOKOI KkBamidikarii. Ile sBume ocoOauBo
XapakTepHe JIJIsl pUHKY Tpatll y cdepi iHhopMaIiiiHUX TEXHOJIOT1H.

TexHOJIOrYHUI pIBEHb BITUM3HSHOTO BHUPOOHMIITBA KOMII FOTEPHOI TEXHIKM Ta il
€JIEeMEHTHOI 0a3u He JO3BOJISIE PO3MISIAATA Y HAMOIMAKYIN NEepCIeKTUBI MOKIUBOCTI
MOBHOI[IHHOT KOHKYpPEHII1 YKpaiHChKOI MPOIYKLII HAa PUHKY amapaTHUX pIlIIEHb
texHoJsorid IIII. BogHouac HasiBHMM NOTEHIial HAYKOBIIB Ta IXHIX JOCSTHEHb
HaJISKHUM YMHOM HE 3aJ1sHO. 3pOCTa€ KUIbKICTh HAYKOBILIB, SIKI O€pyTh y4acThb y
MDKHApOJHUX TMPOEKTAX, IO CBIAYUTH MPO AaKTUBHE BUKOPUCTAHHS I1HIIUMU
Jiep’KaBaMy HaIIOro HayKoBOro notexiiany. CrijibHi MXKHApOAHI MPOEKTU B Y KpaiHi
BUHUKAIOTh MIEPEBAKHO XA0TUYHO, O€3 PO3TIISAY iX MOIIIBLHOCTI JJIs IepkKaBu il 6e3
HAJIEXKHOI KOOPAUHAIIT 3 €MHOTO IEHTPY. YUacTh Y TaKUX MPOEKTAX, 37A€OUIBIIOTO
IpiOHUX, PO3MOPONTYE 3yCUIUIA HAYKOBIIIB YKpaiHU U BIBOJIKAE 1X BiJ MOCTAHOBKHU
Ta PO3B’sI3aHHS 3aBJ]aHb JEP>KaBHOI Bary.

HuHi 3acTOoCyBaHHS IMITYYHOTO I1HTEJNEKTY B YKpaiHi OOMEXKYETbCS MEPEBAKHO
oprasizaiisiMu-jiiiepaMu y chepax NpoMHUCIOBOCTI, 1HGHOPMAIIITHO-KOMYHIKAIIHHUX
Ta (pIHAHCOBUX TEXHOJIOT1H, 0a3yl0YMCh HA 3aKOPJOHHUX po3podOkax. Hepigko Taki
pO3poOKM CTBOpEeHI B YKpaiHi, aje IpaBa IHTEJNEKTyaJlbHOI BJIACHOCTI HA HHX
HAJIeKaTh 1HO3EMHUM KOMIAHISM. [3 KOXXHHUM POKOM 3pOCTa€ PHUHOK MPOTPaMHOTO
3a0e3MeueHHs] Ui JOCHIDKeHHsT 1 po3poOku Texuosorid I, Bce Oinbiie
NOCTAaYaJbHUKIB MPONOHYIOTH pi3H1 pimenHs LI qns Oi3necy. B Ykpaini napasi (3a
nanumu LinkedIn) napaxoByerbest monaa 2000 iHCTHTYIIIH Ta KOMITAHIH-pO3pPOOHUKIB
nporpamMHoro 3a0esneuyeHHs, wo cneman3yioTees y cdepi LI, Cepen Hux
3araJibHOBM3HaHI B ycboMmy cBiTi kommanii Grammarly, Reface, Ring Ukraine
(SQUAD).

3a naaumu Jlep:kaBHOI CITy>)kOM CTAaTUCTUKUA YKpaiHU, HAIXOKEHHS B €KCIIOPTY
nociyr y cepi TeIeKOMYHIKaIi, KOMIT IOTEPHUX Ta 1HPOPMAIIMHUX MOCIYT (ZIe B
nepury 4epry 3actocoByroThes TexHosorii IIII) cykymuno csaratore mabixe 30%
EKCIIOPTY TOCIYT y CTPYKTYpl 30BHINIHBOI TOPTIBIl IMOCIyraMu, IO 3HAYHO
NEPEBUIILYE IMIIOPT.
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VYpaxoByroun cTpimMky iHTerparmito Il B indopmamiitni texnomorii (IT),
MPOrHO30BaHO AediuuT (axiBuiB 1€l ramysi. 3Hauna yactka Qaxisui LI 3axisHa y
cTtBopeHHi mpoxykiii [T g1 3aMOBHHKIB 3aKOPJAOHHOTO PHHKY, IO TajJbMY€
MO>KIIUBOCT1 YKpaiHU 31 CTBOPEHHS BJACHUX BUCOKOTEXHOJOTIYHUX PO3POOOK.

Pa3zoMm 3 TuM, y HAyKOBUX YCTAaHOBAX 1 3aKJiaJlaXx BUIIOi OCBITH VKpa'l'HH CTBOPEHO
HAyKOB1 KOJICKTHBH, IO TPOBOJIATE nocaipkenus y cdepi LI i orpumanu HU3KY
BaroMux (QyHJAMEHTANBHUX 1 NPUKIATHUX HAYKOBO-TEXHIYHUX pPE3yJbTaTiB,
30kpema B IHcTuTyTi KiOepHeTuku imeHi B. M. I'mymkxoBa HAH Vkpainu, B
[actutyti mpobnem mryuHoro iHtenektry MOH Vkpainm 1 HAH VYkpainu, B
MiXHapOJHOMY HAyKOBO-HABYAJIBHOMY IIEHTP1 1H(QOpMAIITHUX TEXHOJIOTIH Ta
cucteM HAH Vkpainm ta MOH VYkpainu, B IHcTUTyTI mpoOjieM MaTeMaTUYHUX
mamvH 1 cucteM HAH Vkpainu, B KuiBcbkoMy HalllOHaJIbHOMY YHIBEPCHUTETI 1IMEHI1
Tapaca IlleBuenka, B HamioHanbHOMY TEXHIYHOMY YHIBEpCUTETI YKpaiHH
«KuiBchbkuid mositexHiyHUE 1HCTUTYT i1MeHl1 Irops Cikopcbkoro», B KuiBcbkoMy
HalllOHAJbHOMY YHIBEpCUTETI OyHiBHUUTBAa Ta apXxiTekrypu, B HarionaibHOoMy
aBialliiiHOMy yHiBepcuTeTi, B HaBuanbHO-HaykOBOMYy KOMIUIEKCi "[HCTUTYT
MPUKIAAHOTO CUCTEMHOro aHamizy" HalioHanbHOro TEXHIYHOTO YHIBEPCUTETY
Vkpainn "KuiBcbkuil mnomiTexHIYHUNA 1HCTUTYT 1MeHl Irops Cikopcbkoro", B
HanionansHOMy yHiBepcuTeTI 0XOpoHU 3710poB’s Ykpainu imeni I1. JI. [llynuka, B
HamionaneHoMy  yHiBepcutTeTi «JIbBIBCbKA TMONITEXHIKA», B  XapKIBCbKOMY
HAI[lOHAILHOMY YHIBEPCUTETI pajioelIeKTpoHIKH, B HailloHalbHOMY YHIBEpPCHUTETI
«3aropi3bka noiitexHika», B HamionansHoMy yHiBepcuTeTi «Ojiechka MOJMITEXHIKa,
B UopHOMOpCcbKOMY  HaIllOHaJIbHOMY  yHiBepcuTeTi  iMeHi 1. Morwmm, B
HamionansHoMy  yHiBepcuTeTi «YepHIriBcbka TMoOJdiTeXHikKa», B KuiBchkomy
HAI[lIOHATPHOMY €KOHOMIYHOMY YHiBepcHuTeTi iMeHl Bamuma ['eTbmana Ta B 1HIIUX
3aKianax Ykpainu. 3 KOKHUM POKOM B YKpaiHi 3pocTae cniibHOTa po3pooHukis 111
[IpoBonuTthes unmano koHdepeHuiid, npucBsyenux Il Ta mMamMHHOMY HaBYaHHIO
(Al & Big Data Day, Al Ukraine, Mixxaapoaa koHdpepeniis «I1ITyunuii iHTeIeKT Ta
IHTEJEKTyalIbHI CUCTEMM» Ta 0arato 1HIIMNX).

Hapazi y cBITI CTBOPEHO Ta BHOPOBAKEHO TiIbKA 0a30Bi Ta ¢parmMeHTapHi
po3pooku IIII, i cBiToBa Hayka mnepe0yBa€ JiMIIEe HAa MOPO3i CTBOPEHHS
NMOBHOLIHHOIO IUTYYHOI'0 iHTEJIEKTY, AKMA Ma€ HeOOXiaHi aTpUOYTH JI0ACHKOIO.
VYkpaiHa BifcTae BiJl NPOBIAHKUX JEPKaB y TEMIAX 1 00csArax ynpoOBAJKEHHS TaKUX
pO3po0OK, asie Mae HEoOXiAHWM moTeHHian (yHAaAMEHTAIbHUX HaIpaIfoBaHb s
3MIMCHEHHS MTPOPUBY B CTBOPEHHI IIJIKOBUTO HOBUX TEXHOJIOT1M CBITOBOTO PIBHS y
cdepi HII.

BoaHouac BIACYTHICTh HAJIEKHOTO LIUILOBOTO (piHAHCYBAHHSA W KOHILENTYaJIbHOTO
O0auennst po3BuTky chepu Il mpuszBoguTh 10 HEEHEKTUBHOTO BUKOPHUCTAHHS
pecypciB, BTpaT KaJpOBOTO TMOTEHIAaTy, 3peITOo 10 BIATOKY ¢axiBiiB 1
MEPCIIEKTUBHUX YUCHUX, K BUDK/DKAIOTH Y KpaiHU 3 OUTBII CIPUSTIIMBAMH YMOBAMH
TUTS HAYKOBHUX JOCTIKEHb.
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Posain 5. CBITOBI CTAHIAPTHU Y COEPI HITYYHOI'O IHTEJIEKTY

Ha croromni >xomHa aepkaBa y CBITI HE CIPOMOYKHA 130JIbOBAHO BiJl 1HIITUX
MpaIoBaTH HaJx CTBOpPeHHSAM 1 BhpoBampkeHHsm II:  nume wmikaapogHe
CHIBPOOITHUIITBO MPOBIAHUX HAYKOBIIIB CBITY 3/aTHE 3a0€3MEYUTH MPOCYBAHHS
KamiTaJoMicTkux BHcOKUX TexHonori III. Vkpaima sk wyacTuHa €BpomechKoi
CHUTBHOTH JiepkaB 1 wieH CreniaibHOro KOMITETY 31 IITYYHOTO 1HTENeKTy npu Pani
€Bponu Mae IpHU LIbOMY OPIEHTYBATUCS TEpII 3a BCE Ha 1i CTAaHAApTU, CTaHIAPTH
HATO, €C Ta inmux 3araJpHO€BpONeHChbKUX 1HCTUTYIN om0 II1.

Crpareris HATO moao mTy4HOro iHTeNneKTy, npuiHaTa B xoBTHI 2021 poky 3
MeToro npuckoput BrpoBapkeHHs LI, tpaktye I sk MOXIUBICTH JOCSTHEHHS
TEXHOJIOT1YHO1 IIepeBaru, aje BOJHOYAC 1 K JKEPEJIo 3arpo3, 1 CTaBUTh TaKl II1JII:

- TPUCKOPEHHS Ta aKTUBHE MpocyBaHHs BrpoBakeHHs LI,

- 3axuct 1 MoHiTopuHr TexHosoriii Il Ta i1HHOBAIIMHUX MOMKIUBOCTEH 3
ypaxyBaHHSM MipKyBaHb MOJITHKA OC3IMEKH, TAKUX SK MPAKTUIHE 3aCTOCYBaHHS
MPUHIIUITB BiMOBIAAIFHOTO BUKOPUCTAHHS,

- BUSIBJICHHS Ta 3aXHCT BiJ 3arpo3 3JI0BMUCHOTO Bukopuctanus LIII.

CdopmynboBaHO TaKi MPUHIIMIIN BIMOBITAIbHOTO BUukopuctanHs L11:
- 3aKOHHICMDb,

- 8I0N0BI0ANbHICIY T NIO36IMHICNDb,

- NOSICHIOBAHICMb | BIOCMEINCYBAHICHIb,

- HAQOIUHICMb,

- KepoBaHicmbu,

- 3HUJICEHHS YNepeOHCeHOCMI.

V¥ Crparerii po3BUTKY IITYYHOTO 1HTEIEKTY B YKpaiHi BpaxOBaHI pEeKOMEHJAIlli
Pagu €Bporu 3 nurtans LI Bix 22 tpaus 2019 pokxy (OECD Legal Instruments)
BCTAHOBJIIOIOTH MPUHIIMITH TIsTTHOCTI 3 po3BUTKY LIII.

- Iuxmto3uBHUIA picT, CTIMKUH PO3BUTOK 1 3arajibHuMl Jg00poOyT. byab-ska
JisIbHICT 3 po3BUTKY LI Mae cipusiTv MOAOaHHIO €KOHOMIYHOI, COLIaJbHOI Ta
IHIMMX BHJIB HEPIBHOCTI, 3aXHUCTy HABKOJHUIIHHOTO CEPEIOBUINA, CTAJIOMY
PO3BUTKY Ta MIJBUILEHHIO T00POOYTY 1 IKOCTI KUTTSI HACEJICHHS.

- JltomuHONEeHTpUYHI IIIHHOCTI Ta 4ecHicTh. Ilpomec possutky Il wmycuth
3a0e3reuyBaTy BEpXOBEHCTBO PaBa, IEMOKPATUYHI IIHHOCTI Ta MpaBa JIIOJAUHH, B
TOMY YHCJII TIPaBO Ha MPAIli0, 3aXUCT MPUBATHOI 1H(OpMaIIii, YEeCHICTh, CyCTTUIbHY
CIIpPaBEIUBICTh, @ TAKOXK HAJAaBaTH TPOMAJITHAM MOKJIUBICTh OTPUMYBATH 3HAHHS
11 HaOyBaTH HaBUYKHU JIJIs1 YCIIIITHOI aJanTallii 10 BOpoBaxkeHHs TexHosorii LI,

- IIposzopicte 1 3po3ymunict. Po3poOuuku Il wmatore OyTH BIAKpUTUMH Ta
TOTOBUMH TIOSCHUTH 3MICT BJIACHUX PO3pOOOK, CIPHUATH IMOAOJAHHIO CTpaxiB
JIOZIel CTOCOBHO HOBUX TEXHOJIOT1H.

- besneka Ta naaiitnicte. Cuctemu I marors OyTu Oe3neyHUMHM Ta HaTIHHUMHU
MPOTSATOM YChOTO KHUTTEBoro mukiay. OcoOu Ta oprasizailii, 1m0 3aiMarTbCs
po3sutkom LI, MaroTh 3a0e3neunTH HAAIMHUN PUBHK-MEHEIHKMEHT 1 KOHTPOJIb
KOXHOTO eTarmy >KUTTeBOro nukiry texHosorii I, anani3 ixHpoi cTabiabHOCTI Ta
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oesneunocti. Kpim toro, cucremu Ha 6a3i 111l He MOBMHHI MaTH MOXJIMBOCTEN

3YMHUCHOTO 3amOJisSHHS IIKOAU TPOMaJsHAM 1 IOPUIMYHUM Oco0aM. Yci pU3UKU

BUHMKHEHHSI HETaTUBHUX HACJIJIKIB BUKOpUCTaHHsS TexHosorii 11 moBunHi OyTH

MiHIMi30BaHi.

- 3BITHICTB. Bci cToponu, 1o 0epyTh ydacTh y po3BUTKY TexHosorii 11, moBunHi
OyTH MiA3BITHUMH CYCI1IBCTBY, CTOCOBHO BUKOHAHHS 3a3HAYCHUX MPUHIUIIIB.

- HinmicHicts 1HHOBaIiHOrO 1UKIY. CTOpOHHM MyCSTh 3a0e3MedyBaTH TICHY
B3aEMO/IIF0 HAYKOBUX JOCTIIKEHB 1 po3po0ok B ooacti 111 3 peanpHUM cekTOpoM
€KOHOMIKH.

- TexHonoriuHa He3aleXHICTh. Jlep)kaBa MOBHHHA 3a0€3MEUUTH HEOOXITHUI PIBEHB
HE3aJIeKHOCTI KpaiHu B cdepi IMTYyYHOrO iHTENEKTY, 30KpeMa 3a JOIOMOTOI0
MEPEBAKHOTO BUKOPHUCTAHHS HAITIOHAIBHUX TEXHOJIOTIH 1 TEXHOJIOTIYHHUX PIIICHb,
po3pobiiennx Ha ocHosi 1.

Crpareriss po3BUTKY IITYYHOTO IHTEJIEKTY B VYKpaiHl BpaxoBy€ pe3yJbTaTh
I'enepanbshoi konpepeniii KOHECKO 21 nucronana 2021 poky. Ha 1 kondepeniii
193 kpainu, BKIOYarOYM YKpaiHy, YXBaJWIU TJI00ajbHl €THUYHI CTaHIAPTH JUIs
IITYYHOTO 1HTENEKTY, SKI BHJIUIAIOTH YOTUPH OCHOBHI HAIlpsMU PETYIIOBAHHS
noseninku I1I:

- 3aXHCT JaHUX;

- colliajbHa OllIHKa Ta MacOBE CIIOCTEPEKEHHS;

- KOHTPOJIb;

- 3aXHUCT HaBKOJUIIIHBOTO CEPEOBHIIIA.

Crparerisi po3BUTKY IITYYHOTO 1HTEIEKTY B YKpaiHi y3roJIKy€EThCS 3 KIIOUOBUMU
MOJIOKEHHSIMU  BimmoBimansHOI cTparerii mTy4HOro iHTenekty JlemaprameHTy
o6oponu CIHIA 1 nuisixiB ii BOpOBaJKEHHS, MPUUHATOI B 4epBHI 2022 poky, 30KkpeMa
BpaxoOBY€ €TUYHI NpUHUMINHU xapakTepuctuk [I:

- gionosioanvricms (anri. responsibility);

- cnpaseoausicms (auri. equitability);

- 3poszyminicms (aHri. tractability);

- naoiunicms (anri. reliability);

- keposanicmy (aHTIL. governability).

Ili cranmapTh CHPUATUMYTH €(HEKTHBHOMY BI/IKopI/ICTaHH}O nepeBar MallmHHUX
QITOPUTMIB 1 BOAHOYAC JOMOMOXYTh 3HU3UTU PU3HKH, MOB’sS3aHI 3 MPO30PICTIO Ta
KOH(]1EHIIIMHICTIO.

Po3nin 6. CUCTEMA YIIPABJIIHHSA PO3BUTKOM
IITYYHOI'O IHTEJIEKTY B YKPAIHI

VYenimua peamizamiss CrpaTterii po3BUTKY INTYYHOTO 1HTENEKTY B YKpaiHi
noTpeOye HAJGKHOTO YNPABIIHHSA HAYKOBUMH ¥ TEXHIYHMMH TPOIECAMH,
MOB’sI3aHUMH 3 JOCIIKeHHsIMU Ta BrpoBapkeHHsaMm IIII. HeoOGxigHo cTBOpUTH
HOPMAaTHBHO-TIPaBOBY 0a3y IIOJ0 PO3BUTKY Ta BIPOBAHKCHHS IMTYYHOTO IHTEICKTY,
sSKa BIJIMOBIAA€ CBITOBUM CTaHAApTaM, TapMOHI30BaHA 3 HOpPMaMM KpaiH, i€
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texHosorii 111 akTMBHO 3aCTOCOBYIOTBCS Ta OCTIHHO po3BuBarOThes. [{o 2030 poky

MOBMHHA 3alpailoBaTd THyYKa CHCTEMa HOPMATHUBHO-TIPABOBOTO Ta ETHYHOTO

perymoBanHs B cdepi LI, sxa, 30kpema, rapanTyBatuMe Oe3reKy HaceleHHs 1 Oyze

COpsMOBaHAa Ha CTHUMYJIIOBaHHS pPO3BUTKY TexHojorii 1 cuctem III. ITloTpiOHo

NPUMHATHA OKpeMHuii 3aKoH «lIpo mMTydHU 1HTENEKT», a TAKOXK BIAMOBITHI TOCTAHOBH

OpraHiB BUKOHABYOi BIIAJM, IMiJ3aKOHHI aKTH Ta 1HCTPYKIIil, MPUETHATUCA IO BXKE

HasBHUX MDKHApOJHHUX JOTOBOPIB 1 KOHBEHIIIHA, IHIIIIOBATH CKIWKAHHS

MIKHApOIHUX KOH(pepeHiiid ad hoc mis BUpIlCHHS MUTaHb KOAU(IKALIl MITY4HOTO

IHTEJIEKTY.

BukonaBuuii opran cucremu yrnpasiinHg Ta perymoBanns I B Ykpaini noBuHeH
3abe3reuyBaTu CTIHKUI po3BUTOK TexHosori# LI, epexTruBHUN KOHTPOJb HAJl HUMH,
a Mloro NisIbHICTh Ma€ IPYHTYBATUCS HA 0230BUX €TUYHUX HOpPMAaxX 1 MPUHIUIIAX:

- TMpiOpUTET 100POoOYTY JIOAUHHU (MeTa 3a0e3MeueHHs 100po0yTy JHOIMHHU TTOBUHHA
NepeBa)KaTH HAJl IHIIMMHU LIJISIMU po3poOKH Ta 3acTocyBaHHs cuctem LLII);

- 3a00opoHa Ha 3amojisiHHA MKoau 3 iHimiatuBu cuctem Il (3a 3aranbHuM
IpaBUJIOM, CJIIJIT OOMEXyBaTH po3poOKy Ta 3actocyBaHHa cucrem LI, 3maTHMX
IIJIECIIPSIMOBAHO 3aM0/[1F0BAaTH OYIb-SKY IIKOAY JIOUH1);

- MIJKOHTPOJIBHICTh JIIOJIMHI (TIE€0 MIPOIO, KOO II€ MOKJIMBO 3 YypaxXyBaHHSAM
HEOOX1HOTO CTyNeHs1 aBTOHOMHOCTI cucteM LIII);

- IPOEKTOBaHa BIAMOBIAHICTh 3aKOoHaM (3actocyBaHHs cucteM Il He NOBHHHO
CBIJIOMO JIJISl pO3pOOHKMKA IPU3BOJUTH 10 OPYIIEHHS IPABOBUX HOPM);

- IpoekToBaHa Oe3meka JaHux (mpu  po3podui cucrem I nmoBuHeH
3a0e3MeuyBaTUCs JOCTaTHIN PiBEHb OCOOMCTOI Ta TPOMAJICHKOT OE3MEKN).

Jnst peamizanii Ctparerii po3BUTKY IITYYHOTO IHTENEKTY B YKpaiHi HEOOX1AHO
3aMpoBaUTH OpraHi3aliifHi Ta (PIHAHCOBI MEXaHI3MH MIATPUMKH (PYHIaMEHTATbHUX
HAyKOBO-JIOCJIIIHUX Ta MPUKJIAAHUX po3po0ok 1 BrpoBamkeHHs I y BupoOHUIITBO
TOBapiB 1 HaJaHHSA MOCIYT, 30KpeMa cTBopuTH Komiter 3 muTaHb pPO3BHTKY Ta
BIIPOBA/I’KEHHSI IITYYHOT O iHTesieKkTy ipu Kabineti MinictpiB Ykpainu.

3aranpHe KEepIBHUIITBO 1040 peanizaiiii CTtpaTerii po3BUTKY HMITYYHOTO 1HTEIEKTY
B YkpaiHi moBuHeH 3xaiiicHioBaTH Kabiner MiHicTpiB YkpaiHu, a KOOpJAWHAIIIO —
Komirter 3 nMTaHb PO3BUTKY TAa BIPOBA’KEHHS IITYYHOI'0 iHTEJIEKTY.

HaykoBo-TexHIUHMI 1 HAayKOBO-METOAMYHMI CymnpoBi peanizamii Crparerii
PO3BUTKY WITYYHOTO IHTENIEKTY B YKpaiHl mae 3aiiicHioBatd HaykoBuid meHTp
IUTYYHOTO iHTeJIEKTYy, CTBOpEHUI Ha 0a3l [HCTUTYTY MpoOJieM IITYyYHOTO 1HTEIEKTY
MOH Vkpaiau 1 HAH Ykpainu.

Posagia 7. IITYYHUM IHTEJEKT Y IPIOPUTETHUX COPEPAX
PO3BUTKY YKPAIHHA

7.1. HITtyunnii inTesnexkT y cdepi 6e3nexn Ta 000poHU Y KpaiHu
[Ipioputetne miciie B CTparterii po3BUTKY IITYYHOTO 1HTENEKTY B YKpaiHi 3aiiMae

HaIpsiM po3poOKH Ta BIPOBaKeHHA nepenoBux Texunosorii LI y chepy Oe3neku ta
000poHU 3 ypaxyBaHHsIM mojoxxkeHb Ctparerii HATO 100 mTYy4YHOrO 1HTEIEKTY,
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BignoBiganeHoi cTparterii mrydHoro iHtenekty Jlemaptamenty o6oponu CIIIA 1
NUIAXiB T BOpoBapkeHHs, YKa3y Ilpesunenra Ykpainu Bix 25 6epesns 2021 poky 3a
Ne 121 «IIpo Crparterito BoeHHOT Oe3meku Ykpainm» Ta Crparterii po3BUTKY
00OpOHHO-TIPOMUCIIOBOTO KOMIUIEKCY YKpaiHH, 30KpeMa B CHCTEMHU YIIPaBIiHHSI
BifiChKaMH Ta JIOTICTUKH B MHPHHUU 4Yac 1 B Mepioj] BOEHHOTO cTaHy. lle 103BoHTH
y’K€ B NOYATKOBUU IIEPiOJT BUPIIIMTH CKJIaaHI OE3MEeKOBI Ta OOOPOHHI 3aBJaHHS
JIepKaBU.

Peanizamiss Ctparerii po3BUTKY IITYYHOTO IHTENEKTY B YKpaiHi J03BOJIUTH
mupoko BrpoBaautu TexHosorii Il y cdepy obGoponm 1 Oe3neku 1 cTaHe
KaTani3aTopoM €(PEeKTUBHOIO PO3BUTKY OOOPOHHO-IIPOMUCIOBOIO0 KOMIUIEKCY HAIO1
JIEpKaBH.

Texnomnorii Il Gyne 3acTocoBaHOo A1 MIATPUMKH MPUUHSATTS PIlIEHb y MPOIIECi
MITOTOBKA CTPATETIYHUX Omepalii 1 TakTHYHUX OOWOBHX [iH; Yy CHCTEMax
YIOpaBIiHHSA Ta KEPYyBaHHS BHUCOKOTOYHOI Ta KOCMIYHOIO 30pO€r0, MiABOJHUMHU,
HAa36MHUMHU Ta TMOBITPSHUMH O€3MUIOTHUMHU amnaparamu, poO3BIIyBaJbHUMHU ¢
YAApPHUMH CUCTEMaMU; ISl aHANI3y CYIYTHHUKOBHUX 300pak€Hb 1 KiOEp3axucCTy; s
aBTOMaTHU3allli TPYAOMICTKHX omepauii y OyAIBHHITBI BIMCHKOBHUX IHXKEHEPHUX
CHOpYA.

HeoOximgHo BpaxoByBaTM BHUKJIMKM Ta 3arpo3d, IOB’si3aHl 3 PYHHIBHUMHU
moxumBocTamu I, mo sBiasge coborwo rinoOanbHy HeOesneky. BaximnBum
0€3NEKOBUM HANpsIMOM MarOTh cTaTd po3pobku cucrem I nns  mpoTtumii
BHUCOKOIHTEJIEKTYyaJIbHIN 30p0i MPOTUBHUKA, IPOBEACHHS JOCHiKeHb 3 O0e3neku 1.
st uporo OyJe CTBOPEHO BIAMOBIAHI HAayKOBO-JOCHIAHI opraHizamii. Takox
HEOOXITHO PO3pOOUTH W BHOPOBAJAUTH HOPMATHUBHO-NPABOBI JOKYMEHTH, SKi
perymtoroTh Bukopuctanss 11 monsiitHoro npusHavYeHHs.

HeoOxinno BmpoBamkyBatu meroau W texuosorii LI y chepy kiGepbesmeku
nepkaBH, o0 3a0e3MeuYuTH CBO€YacHe 3amoOiraHHs Ta €()EeKTUBHE CTPUMYBAHHS
BUKJIMKIB 1 3arpo3, sKI BHHHMKAalOTh Yy KiOeprpocTopi, 3a0e3neuuTH e(EeKTUBHY
00poThOy 3  KIOEp3JIOYMHHICTIO Ta KIOepTepopu3MOM, PO3BIAYBaJIbHY Ta
KOHTPPO3BIAYBaJIbHY AISUIbHICTD BIJIMIOBITHUX JEPHKABHUX CITYXKO.

Baxnueum Hanpsimom ynpoBajxeHHs: LIl B o0opoHHINA cdepi € BUKOPUCTAHHS
IHTEJIEKTyaIbHUX MOOUIBHMX CHCTEM 3 METOK TMEpPEeBaHTAXEHHS PecypciB
npoTuBHUKAa. CTBOPEHHS TAaKUX IHTENEKTYyaJIbHMX MOOUIBHUX CHUCTEM BIANOBIIAE
CBITOBUM TpEHJaM, BIIOMUMH IIiJI Ha3BaMH «Mo3aiuHi BiiHM» Ta «baraTtomoMeHHi
orepariii». 3 ypaxyBaHHSM MOIIMPEHHS Ta HAPOLIYBAHHS CIIPOMOXKHOCTEH KOCMIYHOT
30poi BMHWKAaE HarajibHa moTpeda BHOpOBa/PKeHHS MeTomiB 1 TexHosorin I y
BITYM3HSHIN KOCMIuHIN 1HAycTpli. CTBOPEHHS OKPEMHMH KpaiHaMU KOCMIYHUX
BIMICHK 1 PO3MIIIEHHSI B KOCMIYHOMY TPOCTOpI Jla3epHOI Ta iHIIOI 30poi moTpedye
oprasizailii mpoTH/I1 Ta MPUWHATTS MUTTEBHUX PIIICHB, B OCHOBI sikux Oyme I111.

AKTyaJbHUM € TaKOXX YIMPOBAIKEHHS IITYYHOTO IHTEJIEKTY B MOOUIbHI CUCTEMH,
30KpeMa B O€3MiJIOTHI JIITAJIbHI arapat, Ha3eMHI Ta MiABOJAHI poOOTH AJ1s1 60OpOTHOU
3 JITaJIbHAMHU amnapaTaMu, MiJIBOAHUMH W HAJABOJHUMH YOBHAMH TMPOTHBHUKA.
OCHOBHMMHU HamnpsMaMmH BIPOBAIXKEHHSI IITYYHOTO 1HTEJIEKTY B MOOUIbHI CUCTEMH,
1o sikux Hanexatb 1 BIIJIA, cnig BU3HATH MamuHHE (30KpeMa riuOOKe) HaBYaHHS,
KOMIT FOTEpHUH 31p 1 po3Mi3HaBaHHS 00pa3iB, aHAI3 BEJIIMKUX JIAHUX, PO3M13HABAHHS
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MOBJICHHSI, CTIMKI CHUCTEMHU 3B’SI3Ky, MYJbTUAreHTHI TEXHOJIOT1l YIpaBIiHHA Ta
oprasi3ailii poiB aBTOHOMHHUX POOOTIB.

HaykoBusiMm HEOOXiTHO y HAWKOpPOTII TEPMIHM BHU3HAYUTH TMIAXOAW IIIOAO
3acrocyBanHs Il mas 371liCHEHHST MOHITOPHHTY Ta OIPAIfOBAaHHS aCTPOHOMIUYHUX
JAaHUX BIMCHKOBOTO MPU3HAYEHHS, CTBOPCHHS 1HTEICKTYyaIbHUX CHUCTEM HaBiraiii ta
00OpPOHHHX CHCTEM aJICKBaTHOTO BIJIMBY Ha CaMOKEPOBaHI KOCMIYHI amaparw,
IHTEJIEKTyaJIbHI CHCTEMH aBTOMaTHYHOTO KEPYBAaHHS pakeTaMu, po3yMHi iHTepdeiicu
MJIOTOBAaHUX KOCMIYHUX KopabOumiB. Lle monmomoxe Ykpaini 30epertu i 3MIIIHUTH CBiif
CTaTyC KOCMIYHOT Iep>KaBH.

7.2. HITyuyHuii iHTeIeKT Y HAYKOBIll AisIbHOCTI Ta OCBITI

Crpareriss poO3BUTKY IITYYHOTO IHTENIEKTY B VYKpaiHi mepeadadae po3BUTOK
ocHOBHMX HampsMiB LI sk caMOCTITHUX HayKOBHX HAaIpsIMIB: HEYITKI MHOXHHH Ta
HEYITKa JIOTiKa, IUTYy4YHI HEHWPOHHI Mepexi, TiOpuAHI HEUPOHEUITKI Ta HEYITKO
HEHUPOHHI Mepexl, OlOIHCIIPOBaHI METAeBPUCTHUYHI AJTOPUTMU  ONTHUMI3AL1
(eBoITIOLIIHI Ta MYJIBTHATCHTHI QJTOPUTMH, AITOPUTMH, IO IMITYIOTh (i3WYHI Ta
iHOI  mpouecu), OloiHpopmaTMka, MalmIMHHE HaByaHHsA 1 mnox. Ilepembaueno
BIIpoBa/DKEHHS MeToniB 1 TexHonorik I B iHmmxX cdepax Hayku Ta OCBITH —
30KpeMa, ISl ONTHMI3allli HaBYAJBHOTO TMpolecy Ta MNpo(UIIOBaHHS Y4YHIB 3a
3M10HOCTSIMH — a TaKOX PO3BUTOK MIKIUCIMIUIIHAPHUX JOCHIKEHb Ha MEPETHHI
MITYYHOTO 1HTEJIEKTY Ta 1HIIUX rajdy3eil HayKu.

[InanyeTbest BIPOBAKEHHSI HABYAIBHUX JHUCIMILIIH, siKi OyayTh BuB4YaTu LI Ha
pi3HHX eTamnax ocBiTH. byne posmupeHo, yHIpIKOBAaHO 1 CHCTEMAaTU30BAaHO MEPEXKY
HaBYAJIbHUX IIEHTPIB, CIPSIMOBAHMX Ha MiJITOTOBKY BHUCOKOKBATI(iKOBAHMX KaJpIB
it YKpainu y cdepi MTYIHOTO THTEICKTY.

[InaHyeThCs CTBOPEHHS TPAHCAUCIUIUIIHAPHUX KIJIACTEPIB IIOJI0 3a0e3MeyYeHHs
MOHITOPHHTOBUX JOCHIKEHb MI3HABAIBHOTO W 1HTENEKTYaIbHOTO PO3BUTKY YYHIB,
BIMOBIIHOCTI HAaBYANBHUX TMpOTpaM Ta 3MICTy HaBUaJbHUX 1 METOAMYHUX
MaTepialliB BUKJIMKaM HAyKOBOTO Ta HAyKOBO-TEXHIYHOTO PO3BUTKY CYCIIJIbCTBA,
AKOCT1 3MICTY BUKJIQJJaHHSI OCHOB HAYK.

ImMneMeHTalis B HaBYaJIbHUM  TPOILEC  IHTEJIEKTyalIbHUX  IUIATPOpM
TPaHCAMCLMILIIHAPHOT OCBITH, SIK OpraHi3alii IHTErpOBaHOTO BUKOPUCTAHHS B OCBITI
OMHCIB 00pa3iB KapTUHHM CBITy Ha MPHUHIUIAX 3a0€3MEYEeHHs ONepalioHaIbHOCTI
JOCIIKEHb YYHSAMH Ta CTYJEHTAMU HAaBKOJIUIIHBOTO CBITY 4epe3 (DyHKI[IOHAIbHY
B3a€EMO/III0 TEMATHYHO PI3HOMAHITHUX CHCTEM 3HaHb. L{e 3abe3neunth popMyBaHHS
YMOB TIOJ0 3MICTOBHOTO HAMOBHEHHS OCBITH, SK TPOIECY MPOTPECUBHHUX 3MIiH
BJIACTUBOCTEH 1 SIKOCTEH 0COOHMCTOCTI, HEOOXITHOI YMOBOKO SIKOTO € OCOOJIMBHM
YUHOM OpPraHi3oBaHa 1i HaBUYaJIbHO-JOCITHUIbKA JTiSIbHICTb.

Oco6nuBy yBary Oyje OpHUaiICHO PO3BUTKY 0a30BUX HU(PPOBUX HABUUOK:

- aHaJji3 JaHUX 13 3aCTOCYBaHHSM MPOTPAMHOTO 3a0€3MEeUEHHS;
- HaBHWYKH MPOTPaMyBaHHSI;
- HaBHMYKH pO3pOOKH, MPOEKTYBAHHS Ta 00CIyTOBYBAaHHS TEXHOJIOT1H;
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3HaHHA Ta HAaBUYKW JJIsl MOJICITIOBAHHS, B3a€MOJIl Ta MiJBUIIEHHS IOBIpU O
MaIllMHHUX areHTiB/poOoTIB (KOMMOPTHICTH CHIBMpAIll «JTHOAMHA-MAIITHHAY );
3arajbHi HAaBUYKA KOPHCTYBAaHHS CY4YacCHOIO IE€PCOHAJIBHOIO KOMII FOTEPHOIO
TEXHIKOIO;

OTIPAIIIOBAHHS Ta IHTEPIPETAIlis CKIAIHOI 1H(pOopMaIrii;

HAaBUYKW BHUPIIICHHS MpoOJieM y BUOYAYBaHIM 3aBASKU IU(PPOBUM TEXHOJIOTISM
CHiBIpalll B KOMaHaaxX (MUKKYJIbTYpHUX a00 TUCTAHIIHMX).

7.3. ITyyHuii iHTeIeKT Y MeIUIUHI

Y wMemuuHi Tamy3l mnependavyeHO BUKOHAHHS 3aXOiB, CIPSIMOBAaHUX Ha

I IBUIIICHHS SIKOCTI Ta TPUBAJIOCTI JKUTTS IPOMaAsSH YKpaiHu, 30Kpema:

cTBOpeHHs 3a nonomororo I HalloHaJIbHOI CUCTEMU KOHCYJIBTYBAaHHS KUTENIB
VYkpainu 3a ajpecor0 MpOKMBaHHS, 10 3aCHOBAHE HA aHaji3l IITYYHUM
1HTEJICKTOM KJIIHIYHHMX, TCHHUX 1 MIOBEIIHKOBHUX JTaHUX;

dbopmyBaHHs Ha oOcHOBI TexHojorik Il 3arambHOACpP)XAaBHOI E€JIEKTPOHHOI
maaTopMu  OXOpOHU  3J0pOB’s, ska 3abe3rneuye 30epiraHHs, IUIbOBE
BUKOPHUCTAHHS Ta 3aXUCT MEPCOHI(IKOBAHUX JTAHUX IIOJI0 3/I0POB’S TPOMAJISIH Ha
MICIIEBOMY, PET10HAIbBHOMY Ta HAI[IOHAJIbLHOMY PIBHSIX;

ynpoBakeHHs TexHosorid I npu cTBOpeHHI NPOrpeCUBHUX CUCTEM CBOE€YACHOI
11710/T000BOT METUYHOT 1IarHOCTUKHU (BIPTYyaJIbHUX KOHCYJIBTAHTIB, KIOEPHETUUHHUX
€KCIIepPTIB TOLIO);

cTtBopeHHs 3a jgornomororo LI curyalriiHOro HaI[iOHAJIBHOTO IEHTPY aHai3y
eniEMIOJIOTIYHUX CHUTYyallld, 3aCTOCYBAHHS HEWPOMEPEKEBHUX 1 HEHPOHEUITKUX
TEXHOJIOT1H JIJIs1 X MOHITOPUHTY, MOJICTIOBAHHS Ta MPOTHO3YBAHHS;

3a0e3ne4eHHs] KOTHITUBHOI rapMOHI3alli B CIMEHHIN MeAULMHI (B CUCTEMI «JIIKap
— TAIIIEHTY);

auBepcu@ikamiss MEAUIMHU B KOHTPOJIbOBAHY INTYYHUM I1HTEIEKTOM IMIUPIITY
comianbHy cepy, sika BUKOPUCTOBYE BC1 (HOPMU JTAHHX PO 370POB’sI, BKIIOUAIOUU
r€HOMIKY, METa/1aHi, eIEKTPOHHI MEIUYHI KapTKU Ta 010MEeTPito [Isl 3a0€3MeUeHHs
3710pOB’sl HACEJICHHS,

YIPOBAKEHHS IHCTPYMEHTIB B3aeMOJli 3 marienTaMu Ha ocHoBi IIII (uat-0oTw,
MOO1IBHI IPUCTPOT TOIIIO);

HABYaHHS MAIlEHTIB [0JI0 MPUUHATTA MOIHPOPMOBAHUX PIIIEHb, CAMOKOHTPOJIIO
CTaHy 310pOB’sl Ta MpodinakTuku 3a gornomororo LI;

npioputesaiis (paH)KyBaHHsI) TPyl MaIll€EHTIB 3a pU3UKAMU 1 BEACHHS
MPOAKTUBHOIO BTPYUYaHHS 3a TOMOMOT010 TexHoustorii LI;

JOCIIDKCHHST  COIIAJIbHUX JIETEPMIHAHT OXOPOHM 370pPOB’Sl Ta yHpaBJIiHHS
3I0pPOB’SIM HACEJICHHS 3a JIOMOMOT o0 TexHoorii 1.
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7.4. IIITyYHU# IHTEJEKT Y NIPOMUCJIOBOCTI Ta eHepreTUIli

VY cdepi mpomuciaoBocTi Ta eHepretuku CTparerisi pO3BUTKY IITYYHOTO 1HTEICKTY

B YKpaiHi nependavac:

BIIPOBa/DKEHHST  mepenoBux texHosorid Il  nas  CcTBOpeHHS  MOBHICTIO
ABTOMATU30BAHMX TPOMUCIIOBUX MIANPUEMCTB 13 MPAKTHUYHO Oe3nepepBHUM
PEXKUMOM poOOTH;

3actrocyBanHsa Il B HEYITKHMX EKCIEPTHUX CHCTEMaxX 1 CHCTeMax MiITPUMKU

MPUAHATTS PIICHD U1 KEPyBaHHS MIITPUEMCTBOM;

3actocyBanHs Il B HeliponoaiOHMX 1 HEHPOHEUITKUX MPHUCTPOSIX 1 MiJCHCTEMaX

JUTA KepyBaHHs By3JIaMHU Ta arperaTamMu MiJIprueMCTBAa Ha BUKOHABYOMY PiBHI,

3actocyBaHHs TexHoorii I ms:

- pO3B’s3aHHS 3aBJaHb aHaNI3y 1H(OpMaIlii, JIaHyBaHHS, MPOTHO3YBAaHHS II0JI0
CTBOPEHHSI CTPATErii EHEProOe3NeKH JIepKaBH;

- 0e3nepepBHOTO  MOHITOPUHTY  KPUTHYHO  B&XJMBHUX  HECIPABHOCTEW,
po3mi3HaBaHHs Je(eKTiB, 3a00IraHHsl paTOBOMY BUXOJY OOJAaJHAHHS 3 Jady
NUIIXOM JIIaTHOCTUKW B TPOIECl eKCIUTyartaiii, NpeAuKaTUBHE TEXHIYHE
00CITyroByBaHHs i peMOHT 00JIaJJHAHHS Ta IPOrHO3YBaHHS HOT0 pecypcy;

- ONTUMI3aIlil PEeKUMIB pOOOTH 00IaHAHHS 1 TEXHOJIOTTYHUX MPOIIECIB;

- THYYKOTO YIOpaBIiHHS €HEPrOoCIOKUBAHHIM LTSI I1JIBUILIEHHS
eHeproeeKTUBHOCTI,;

- IUIaHYBaHHS TIIOCTAaBOK, BUPOOHWUYMX TPOIECIB 1 MNPUUHATTA (PiHAHCOBUX
pIIICHB;

- BHU3HAQYCHHS TEXHOJOTIYHUX TMPIOPUTETIB JOCIHIKEHb 3  ypaxyBaHHSIM
00MEXEHOTO PEeCypCy — 30KpeMa THX, K1 He MOTpeOyIOTh 3HAYHUX 1HBECTHIIIH,
JAI0YU MPU LIbOMY 3HAa4YHY KOHKYPEHTHY IepeBary Ha CBITOBUX PHHKax 4epe3
MacoBe BUKopUcTaHHs TexHosorii LI,

7.5. HITyyHuii iHTEIEKT Yy TeJIeKOMYHiKaliiHii raay3i

Crparerist po3BUTKY IITYYHOrO 1HTENEKTY B YKpaiHl nependadae Taki 3axo/u

1010 BapoBakeHHs 11 B TenekomyHIKaIliiiH1i ramysi;

PO3BUTOK 1H(PACTPYKTYpH MOOUIBHOTO 3B’SI3Ky 3  MeTol0  (OpMyBaHHS
MOKJIMBOCTEH TSI TIOSIBH Ta PO3BUTKY 1HHOBAIIIH;

ynpoBajkeHHss I y mporec BHpillleHHS THUHIOBUX 3aBAaHb IS MOOUIBHUX
orepatopiB (MONepeKeHHS BIATOKY aOOHEHTIB, (HOpMYyBaHHS THYYKUX Tapu(DHUX
IUTaHIB, BUSBIICHHS IAXPANCHKUX /1M, MONTYK 3JI0BMUCHUKIB TOILO);

cTBOpeHHs1 1 BrpoBakeHHs cucrem LI nns reotapreryBaHHs, aHamizy Ta
BUSBJICHHS 3aKOHOMIPHOCTEH Yy TMEBHOMY I[IJIbOBOMY CETMEHTi, BUPOOJIEHHS
pEeeBaHTHUX MPOTIO3UIIA HOBUM KIIIEHTAM TOIIIO).

@opMyBaHHS MacHUBY 3HEOCOOJICHHX 1 YCEpPEIHEHHMX T€OJaHUX KOPUCTYBayiB

MOOUTBHOTO 3B’SI3Ky 1 PO3MINIEHHS IUX JaHUX Y BIJKPUTOMY JOCTYMi MOXKE
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chopmyBatu B YKpaiHi MPUHITUIIOBO HOBUM PiBEHb HAJaHHS PI3HOMAHITHUX MOCHYT 1
CEepBICiB, TOOYIOBAHWX HA OCHOBI aHAJI3Y ITUX JIaHUX.

7.6. ILITy4HHUil iHTEJIEKT Y TPAHCIIOPTi Ta iHQpacTPpyKTYpi

VY cdepi TpaHCcIOPTY Ta iHOPACTPYKTYPH NIEepen0adeHo Taki 3aX0Iu:

- BIOPOBa/pKeHHS TmepenaoBux TexHonorid Il  mms  cTBOpeHHS aBTOHOMHHX
TPAaHCIIOPTHUX 3aco0iB, a TaKOX IIOBHICTIO aBTOMAaTH30BaHUX 00 €KTIB
1HGPaACTPYKTYpH;

- TPOBEACHHS pO3po0OK Yy cdepl KepyBaHHS AaBTOHOMHHMMH TPaHCIOPTHUMU
3aco0aMu;

- IHTEJIEKTyaJlbHEe KEPYBAHHS JIOPOKHIM PYXOM;

- CTBOPEHHS CHCTEMHM pPaHHBOIO IMOMEPEIKEHHS IpPO HEOOXIAHICTh 3aMiHM Ta
PEMOHTY IHPPACTPYKTYpH;

- IPOTHO3YBaHHS MOJIOPOXKEH;

- ONTHUMI3ALII0 TPAHCIIOPTHUX MAPIIPYTIB.

7.7. HITy4yHuii iIHTEJIEKT Y CUILCbKOMY IrOCIIOAAPCTBI

VY cUIbChbKOMY TOCIOJAPCTBI Mepe0auyeHo BIPOBAKEHHS MEPEIOBUX TEXHOIOTIH
I npu CTBOpEHHI CUCTEMM HIATPUMKU HPUHHATTS PIIIEHb 1 CUCTEM KEpyBaHHS
00’€KTaMH CLIBCBKOTO TOCHOJApCTBa (BKJIIOYAIOUM PO3YMHI caaubu) Ta ix
KOHTPOJI0. 30KpeMa, IJIAHYEThCsI pPOOUTH aBTOMATHM30BAaHUM aHaNI3 JAHUX IOCIBIB
3epHOBHUX KyJIbTYp 3a aepo- Ta KOCMIYHUMH 3HIMKamu, BrpoBamkyBatu LI y
CaIiBHUIITBI JI1 OOpOTROM 3 XBOpoOaMM POCIHMH 1 MIKIJHAKAMW  TOIIO.
ATpOIIPOMHCIIOBI APOHU JIOMOMAraTUMyTh BH3HAYaTU TOYHI IUIOHI KYJBTYD,
3MIMCHIOBATU ayJIUT Ta 1HBEHTAPHU3allI0 3€MEJIbHUX JIJISHOK, BU3HAYATH HASBHICTH
nedeKTiB y TMOCiBax, MPOBOJUTHA aHANI3 YpPOXKANHOCTI TIOCIBIB, 3/1ACHIOBATH
MOHITOPHUHT 1 KOHTPOJIb CUCTEM MEJTiopariii.

7.8. LIITyuHuii iHTEJEKT B €KOJIOTIL

VY cepi exonorii Ctpateris nepeadavae peasnizallilo TaKUX 3aBaHb.

1. Po3poOka cutTyaliiHuX LUEHTPIB Ha OCHOBI MoOjeNl reoiHdopmalliiiHoi cucteMu 3
BUKOPHUCTAHHSAM TEXHOMAapKy poOOTOTeXHIYHMX cucteM 3 enementamu I, mo
peanizye 3B’S30K OE3MUJIOTHOTO TPAHCIOPTY MOJABIMHOTO MpHU3HAYCHHS 3 0a30r0.
Ile cmpuse CKOpOYEHHIO 3aTpaT Ha OIIHIOBAaHHSA HACIIJKIB TEXHOTCHHUX,
MpUPOIHUX ab0 MOB’s3aHUX 3 OOWOBUMH NiISIMU PYHHYBaHb 1HOPACTPYKTYpH ab0
3MiH MPUPOTHOTO CEPEIOBHUIIA 1 TO3BOJISIE BUKIIIOUNTH y4acTh JIFOJMHHU-EKCIIEpTa
Yy MOHITOPUHTY pYHHYBaHb, OCKUIBKM JOCTYN JtOJed y HeOe3Nne4yHi 30HU
MOB’SI3aHUM 3 PU3HKOM TSI )KUTTSI 00 MPUHIIUTIOBO HEMOKIMBHIA.

2. Po3poOka Ta 3actocyBaHHS pOOOTOTEXHIYHMX cucteM 3 enemeHtamu LI nnsa
OPUMHATTA ONTUMAJbHUX PILIEHh 3 PALlOHAIBHOTO MPUPOJAOKOPUCTYBAHHS Ta
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poBejieHHs 0e3 O6e3rocepeIHbO1 YUacTi JIFOJUHU POOIT 3 BITHOBJIEHHS 3€MEJIbHUX
Ta BOJHUX PeCypciB (peKyIbTHBALlS MOIIKOHKEHUX YHACHIAOK OOHOBHUX Iii abo
BUCHA)XEHUX YHACJIIOK JIFOJCHKOI IISUTBHOCTI 3eMeb, HeHTpaizailis 3a0py HeHHS
aKkBaTopii BOJOWMHII] HAPTOMPOJYKTAMH Ta XIMIYHUMHU BUKUIAMHU).

3. lna 3abe3medeHHs] ONTHMAIBHOTO (YHKI[IOHYBAaHHS CTBOPIOBAHUX CKJIATHUX
00’€KTIB HOBOi TEXHIKM Ta 1H(OpPMALIMHUX CHUCTEM aKTyaJbHOI € po3poOKa
MPUHIIMIIB 1 METOJIB MOOYJOBH amapaTHUX KOMIUIEKCiB 3 eneMmeHtamu LI 3
ypaxyBaHHSM cHeu(piKy BIICLKOBOTO Ta MICISIBIHCHKOBOTO CTaHY.

Po3ain 8. HAYKOBE, KA/IPOBE TA MATEPIAJIBHE 3ABE3ITEYEHHSA
HAIIOHAJBHOI EKOCUCTEMMU IITYYHOI'O IHTEJEKTY

Crpateriss pO3BUTKY IITY9HOTO IHTEIGKTY B YKpaiHi moTpedye CHUCTEMHOTO
MaTepianibHe 3a0e3nedeHHs 11 BUKOHaHHSA. [l 1mporo moTpiOHa Jep’kaBHA
MITPUMKA, a TAKOXK MIMPOKE 3a]Ty4EHHS KOIITIB MPUBATHOTO CEKTOPY M BEHUYPHOTO
KariTany.

Crpareriss nependayae BUKOPUCTOBYBATH BIJOMHUHN «Oe€3MEpEepBHUN JIAHIIIOT
IIPOBEICHHS ¥ KoMepIiani3amii HayKOBHX JOCIHiIKeHb. MOro cxema Mae TaKuid
BUTJISIZI. MApKETHUHTOBl  JIOCHIKEHHS HAsSBHOCTI TMPOPUBHHX TEXHOJIOTIH 1
pe3yJbTaTIB HAYKOMICTKMX JOCHIKEHb Y JepXaBl, BU3HAYEHHS MOTEHIIHHOIO
pUHKY 30yTy KIHLIEBOIO HAYKOMICTKOTO HPOAYKTY 31 IITYYHHM I1HTEJIEKTOM <>
BU3HAUCHHS ¥ aHaji3 KaJpoBOrO TMOTEHIlaly Ta (IHAHCOBUX TMOTOKIB s
pPO3B’sI3aHHSI TOCTaBICHUX 3aBJaHb <> BU3HAUEHHS O00’€KTa 1 TPOBEIACHHS
(yHIAMEHTAIbHUX JOCHIIKEHb <> MPOBEACHHS (PYHIaMEHTAIbHUX NOCIIIKEHb <>
MPOBEJCHHS TPUKIAJAHUX JIOCHIDKEHb <> TIPOBEJCHHS EKCIIEPUMEHTAIBHUX
JOCHIIKEHb <> YIPOBAXKEHHSI CTBOPEHUX 1 HAIBHUX HOBHUX TEXHOJOTINA JJISl Pi3HUX
1HyCTpId <> BIITBOPEHHS BUPOOHUIITBA <> CTBOPEHHSI TOTOBOI MPOJIYKIIIi <> PUHOK.

OcnoBu teopii I gominbHO 3anmpoBaAnTH SK OKPEMY HaBUajbHY JAUCIUILUIIHY B
cepenHii Ta BUIIiK mkoi. [Ipy boMy OCHOBHY yBary ciiiJi 30CEpeIMTH Ha BTUICHHI
HAOYHUX, THTEPAKTUBHHUX MPOTrpaMHUX 3ac00iB MOOYAOBH 1 TJIMOOKOTO HABYaHHS
MITYYHUX HEHPOHHUX MEPEK, 3aCBOEHHI TEXHOJIOTIH OMpaIfOBaHHS MPUPOIHOT MOBH
Ta KOMIT FOTEPHOTO 30pY.

o 2030 poky B YkpaiHi OyayTh peanizoBaHi OCBITHI MPOTPaMU CBITOBOT'O PiBHS
JUTSl MATOTOBKM BHUCOKOKBai(hiKoBaHMX (PaxiBIIB 1 KEPIBHUKIB Yy cepl ITYYHOrO
IHTEJIeKTy. YKpaiHChbKI OCBITHI OpraHizaiii MOBHHHI 3aliMaTH MPOBIJIHI MO3MUIIi B
CBITI 32 OKpEeMHUMH HarpsiMmami B 1iil cepi. Jedinut daxiBiiB wiei ramysi noTpioHO
YCYHYTH, B TOMY YHUCJ1 32 paXyHOK 3aJIy4€HHs MPOBIJHUX 1HO3EMHHX (DaxiBIIiB, SIKi
MaloTh YYEHUH CTYIIIHb.

@diHaHCyBaHHS HAyKOBUX JOCHIIKEHb Oyne 3aA1MCHIOBAaTHCS 3a PpPaxyHOK
Jlep>xaBHOTO OIOHKETY 1 HAXO/KEHb B MPUBATHOTO cekTopy. Ha pyHmamenTanpHi
HAyKOBI1 JIOCTI/DKCHHSI BXKE TepefdadueHo OIOKETHI KOIITH, SKI JepikaBa IIOPOKY
Buaisie MOH VYkpainn 1 HAH VYkpainu qyisi BUKOHaHHS HaYKOBHX IMPOEKTIB, IO
npoHnuiM KOHKypcHHM BinOip. Kpim Toro, Oyae MOXIUBICTH Y34TH Y4acTb Yy
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KOHKYpCax MPIOPUTETHUX MPUKIIAJHUAX MPOEKTIB, VIS SIKUX Mepe0aueHO BUKOHAHHS
3aBlaHb CaMe€ MPHUBATHOTO CEKTOPY 3 YIPOBAKEHHSIM Pe3yJbTaTiB SIK TOTOBOTO
MPOAYKTY 1 BUKOPUCTAHHSIM CTBOPEHHX OO’€KTIB 1HTENEKTYyalbHOI BIACHOCTI 3a
JiteH3iero abo Ha yMOBax MPOJIaXKy.

Po3xizn 9. TIPOTHO3 PE3VYJIBTATIB TA OLIIHKA E®EKTUBHOCTI
PEAJIIBAIII CTPATEI'Ti PO3BUTKY LITYYHOI'O IHTEJIEKTY B
YKPAIHI

Poszsutox Il B VYkpaiHi iCTOTHO BIUIMHE Ha PUHOK IMpaili B MalOyTHHOMY.
BincoTok pobouux micip Oyje 3MIHEHO IMij BIUIMBOM HHMGPOBUX TpaHchopmaliii
(Bim 10% o 40% 3a mporHo3om Hu3KU kpain €C), a nmeBHa KUIbKICTh HasBHUX Ha
chorojiHi mpodeciii 3a3Hae cepio3HuUX 3MiH. KpiM TOro, po3BHUTOK 1 IITHMPOKE
BIpoBapkeHHs TexHotorid I npu3sene 1o nosBu 6aratb0X HOBUX POOOYMX MICIb,
NESIKUM CIIBpOOITHUKAM JOBEAECThCA 3MIHUTH PpoOOTy abo oQiliitHI CTOCYHKH 3
pOOOTOAABIIMH Ta YACTillle OHOBJIIOBATH CBOI HABUYKH.

TakuM YMHOM, MOKJIMBOCTI MIABUIIEHHS KBali(ikaiii Ta nepexkBamdikaiii K Ha
poOoYOMy MicIli, TaK 1 3a JOIMOMOrOI HAaBYAJIBHHUX IMPOTPaM CTABATUMYTh AeAall
BAKJIUBIIITUMU.

[IporHo3zoBane 30uIbmieHHs KommoHeHTiB Il 'y BupoOHHMuYMX mporecax
COPUYUHUTH 3MEHIICHHS KUIBKOCTI TMpAaIiBHUKIB, SKI BHUKOHYIOTh HEOE3NeuHy,
IIKIJIMBY Ta CTPECOBY POOOTY, LI0 MPHU3BEAE A0 3HMKEHHS KUIBKOCTI HEIaCHUX
BUIAAKIB 1 HEraTMBHOIO BIUIMBY Ha 3J0pOB’s, a OTXKE MIABUILUTH 0Oe3leKy
excnayaranii. [llupoki moxnuBocTi BukopuctanHus I ans po3Binku KOpUCHUX
KOTJIMH NOBUHHI MMO3UTUBHO BIUIMHYTH HA IUHAMIKY 3HM)KEHHS TPaBMaTU3MY.

Cucrema aBTOHOMHOI'O I'POMAaJICBKOIO TPAaHCIOPTY € MEPCHEKTUBHUM HaNpsMOM
€BOJIIOLIT MYHIUMIAJIBHUX TIE€PEBE3€Hb, OCKUIBKM TpaHcnopTHi 3acobu 31 I
MOTEHI[IHHO HabaraTo MEHII WIKJIKUBI A TOBKULIA. OnTuMizallis MapupyTiB Ta
iHTepBally pyXy NOBHHHA MPHU3BECTU A0 3MEHIICHHS CIOKMBAaHHS NAJIBHOTO Ta
3HM>KEHHSI PIBHSI BUKH/IIB MAPHUKOBUX Ta3iB.

JIisi MOTOYHO1 OLIHKK e(peKTUBHOCTI peami3auii Crparerii po3BUTKY MITYYHOIO
iHTeNnekTy B YkpaiHi KomiTeT 3 nmuTaHb pO3BUTKY Ta BIPOBAKEHHS LITYYHOIO
IHTEJIEKTY pO3pOOUTH KUJIBKICHI Ta SIKICHI IHAMKATOPH, SIKI BA3HAYATUMYTh MIPOTPEC Yy
npiopuTeTHUX cdepax pPO3BUTKY YKpaiHM Ta picT J00poOyTy 1 SIKOCTI KUTTS i
rpOMaJisiH.

VY cdepi eKOHOMIYHOTO PO3BUTKY OIlIHKA €(PEKTUBHOCTI MTOBUHHA 0a3yBaTHCS Ha
KUTBKOCT1 BUPOOJIEHOT TPOIYKITIi 3a JoroMoroto TexHosorii 11, kinbkocTi BUIaTKIB
Ha BrpoBapkeHHs TexHosorid [l y BUpOOHHMIITBO Ta SKICHMX XapaKTEpUCTUKAX
MPOJIYKIIii BIAMOBIIHO /10 CBITOBUX CTAHJAPTIB 1 MPOMO3UINHN, 00CATY HAIXOIKEHb
BIJl €KCIOPTY MOCIYr 13 BUKOpUcCTaHHsAM TexHonorid Il Ta kinbkocTi HagaHUX
HOCIIYT.
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Po3aia 10. IPUKIHIEBI HOJOXEHHSA CTPATEIIL PO3BUTKY
IITYYHOI'O IHTEJIEKTY B YKPAIHI

Crpateris po3BUTKY IITYYHOTO I1HTENEKTY B YKpaiHi po3paxoBaHa Ha IMepion
2023-2030, 1ii peanizawist Oye 31HCHIOBATUCH y JIBA CTAIH:

- Ieran—2023-2025 pp.;
- II eram — 2026—-2030.

OcHoBHUM MexaHI3MOM peainizaiii CtpaTerii po3BUTKY IITYYHOTO 1HTEJIEKTY B
VYkpaiHi € mopiyHi ITUIAHW 3aXO[iB, po3poOsieHi KomiTeToM 3 muTaHb PO3BUTKY Ta
BIIPOBAPKCHHSI IIITYYHOT'O IHTEJIEKTY 1 3aTBepkeH1 KaGineTom MiHicTpiB YKpaiHH.

Crparerist po3BUTKY IITYYHOTO 1HTEJIEKTY B YKpaiHi rpyHTyeThcs Ha KoHcTutyii
VYkpaiau, a TakoX Ha ITOJIOKCHHSX 3akoHIB Ykpainu «IIpo HaiioHaabHY Oe3meKky
VYkpainny», «IIpo HaykoBYy 1 HayKOBO-TEXHIUHY JisUIbHICTHY», «IIpo BHIly OCBITY»,
«IIpo aBTOpCchKE MpaBo 1 CymixkHI mpaBay, «[Ipo oxopoHy mpaB Ha BUHAXOIU 1
KopucHi Mozeni», «IIpo oxopoHy mpaB Ha MPOMHCIOBI 3pa3ku» Ta YKazy
[Ipesuaenta VYkpainum Bix 14 BepecHst 2020 poky Ne 392 «Ilpo pimenHss Panu
HalllOHAJIBHOI Oe3MeKH 1 000POHH Y KpATHUY.

Crparerisi po3BUTKY IITYYHOTO 1HTEJIEKTY B YKpaiHi € OCHOBOIO JJIsl MiATOTOBKHU
JIEp>KaBHUX MPOTpaM 1 MiJICTABOIO JUIsl BUPOOJICHHS HOPMATUBHO-IIPABOBHUX aKTIB, K1
cTocytotbes po3BuTky LI B YkpaiHi.
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I. STRATEGY FOR ARTIFICIAL INTELLIGENCE
DEVELOPMENT IN UKRAINE (2023 — 2030)

INTRODUCTION

Scientific project «The Strategy for Artificial Intelligence Development in
Ukraine» is a state-level document of national importance, which identifies research
priority areas (basic research, applied research, and experimental study), sets tasks
and methods for the adoption of national and global Al-based technologies for the
benefit of the national security and defense, as well as socio-economic development
of Ukraine.

Acrtificial intelligence is one of the most important technologies in this day and age.
More than fifty developed countries as well as the North Atlantic Treaty Organization
(NATO) have already created and adopted national strategies for the development of
artificial intelligence in order to set tasks and priorities in the area, to accelerate
socio-economic development, and to speed up scientific and technological progress.

Under such conditions, Ukraine, possessing sufficient scientific potential, is
obliged to define the range of current tasks for the development of Al, as well as to
formulate laws and regulations for its use. However, despite the dissemination of
information about Al partial application of its elements in some areas, Al as a
knowledge-producing and decision-making system is not completely developed.
The study of common Al challenges is done mainly in applied and commercial
spheres, without the evaluation of risks associated with Al, and with no future
forecast.

This Strategy was created on the basis of a comprehensive analysis of state policy
In priority areas of social development, nature of Al technology applications, and the
existing scientific and technical potential. The information obtained from a
considerable number of agencies and institutions involved with defense and security,
science, education, marketing, and logistics demonstrates that further development of
enumerated sectors will not be effective without the introduction of artificial
intelligence systems. As evidenced by analysis of modern results of fundamental,
applied, and experimental Al-related research, there are realistic opportunities to
create Al-based breakthrough technologies.

The Strategy is based on the provisions from the Concept for the Development of
Artificial Intelligence in Ukraine [Concept 2020] (hereinafter - the Concept) drawn
up by the Ministry of Digital Transformation of Ukraine and approved by the Order
of the Cabinet of Ministers of Ukraine No. 1556-p dated 02.12.2020, serves as its
development and the main mechanism of implementation.

Adoption of the Strategy for Artificial Intelligence Development in Ukraine is
meant to solve a civilizational task of securing our country's leading position in Al
sphere and Al ecosystem creation process. The Strategy not only determines the ways
to avoid technological dependence in the field of Al, but also aims to become a
significant factor in the comprehensive promotion of its economic, technological and
political development.
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The threats associated with fulfilment of the tasks are in fact the threats associated
with possible loss of control over Al systems, which may violate the requirements of
confidentiality and lawful use of Al.

Section 1. PARADIGM

The world is in the middle of a technological revolution, which pervades economic
and social spheres by integrating above mentioned technologies. A new type of
society is in the process of its establishment (Society 5.0), its chains of production,
logistics, and social infrastructure will be based on artificial intelligence. Intelligent
technology availability as well as the intensity and effectiveness of its adoption will
be a criterion for evaluating the level of national economy development. Therefore,
the attractiveness of countries and regions, the concentration of skilled workforce,
high-tech enterprises, material and financial resources, educational institutions,
infrastructure, and cultural heritage will depend on the level of Al adoption.

Many countries aim to develop and adopt artificial intelligence. The plans,
concepts, and strategies often highlight healthcare, technology, agriculture, and
manufacturing as high-potential sectors for transformation by means of artificial
intelligence. Governments comprehend the significant potential of this technology for
retaining their positions and for the possible building of competitive advantage in
main manufacturing industries.

Risk assessment concepts are being introduced. Particular attention is paid to the
development of the legal framework for Al systems, the study of algorithms
impacting social inequality, and the necessity to increase transparency associated
with Al systems.

Previously mentioned strategies share a common attribute, which is compliance
with data confidentiality regulations, regarding Al system design, its launch, and
further application. Governments are aware of their crucial role in building tools for
data exchange between the government and stakeholders for the acceleration of Al
innovation.

For all the similarity of general tasks, principles, and methods of achieving similar
goals, foreign approaches cannot be effectively implemented in Ukraine. The
specifics of the current state and the unique conditions of our country determine the
formation of alternative ways of Al development, taking into account the key world
practices.

Section 2. BASIC Al CONCEPTS AND RESEARCH DIRECTIONS
2.1. Basic Concepts and Definitions
Definitions used in the project accord with provisions from the Concept for the
Development of Artificial Intelligence in Ukraine introduced by the Ministry of
Digital Transformation and approved by the Cabinet of Ministers of Ukraine

[Concept 2020]. Nevertheless, the Strategy is the next step in implementation of the
tasks formulated in the Concept, and it involves a deeper understanding of the
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meaning of “artificial intelligence” concept, which is based on the principles and
mechanisms of the human brain, in particular, consciousness and conscience.

The term “artificial consciousness” was introduced in 1992 [Aleksander 1992].
Subsequently, the problem of artificial consciousness was studied by foreign
specialists John Kihlstrom, Anil Seth, Stanislas Dehaene, Michael Graziano, Taylor
Webb et al. [Kihlstrom 1997; Seth, Baars, and Edelman 2005; Dehaene, Lau, and
Kouider 2017; Graziano 2017; Graziano and Webb 2017]. Ukrainian scientists
addressed this problem in 2002 when Anatolii Shevchenko presented a report at the
International Conference “Artificial Intelligence” on approaches to the problem of
artificial intelligence and artificial consciousness modeling [Shevchenko 2002].

The Ukrainian scientific school of artificial intelligence considers human
consciousness to be a fundamental socio-cognitive system, a product of brain activity,
which has the abilities to perceive and recognize information, construct and
systematize knowledge, learn, make independent motivated decisions determined by
tasks and conditions, taking laws and rules of the society into consideration. Human
personality is determined by consciousness.

The concept of artificial consciousness presupposes the existence of artificial
conscience as a mechanism for ensuring the ethics of Al solutions. This issue
received positive feedback at the meeting of the Group of Governmental Experts on
Lethal Autonomous Weapons Systems (GGE on LAWS) of the United Nations
Office for Disarmament Affairs convened on 27 June 2022.

Qualitative assessment of conscious human actions correlates with the intelligence
quotient, which is a quantitative measure of intelligence. Apparently, the figure itself
cannot be the object of scientific research. Therefore, creation of an electronic
system that forms artificial consciousness as a model of the functional apparatus
of human consciousness is deemed a primary task in the artificial intelligence
Implementation process. In the same way, artificial consciousness of the machine
Is proposed to be a research object.

Human intelligence is taken as a prototype of artificial intelligence. The analysis of
more than 50 currently available definitions of artificial intelligence reveals that,
unfortunately, all these definitions are based only on the functions of artificial
intelligence, and none of them regards Al as an object of research. Let us analyze
some definitions of artificial intelligence that perfectly reflect the up-to-date vision of
this concept.

The Encyclopaedia Britannica defines artificial intelligence as “the ability of a
digital computer or computer-controlled robot to perform tasks commonly associated
with intelligent beings.”®.

The international standard ISO/IEC TR 24028:2020 considers artificial intelligence
as “a capability of an engineered system to acquire, process, and apply knowledge
and skills.”®

* https://www.britannica.com/technology/artificial-intelligence.

® 1ISO/IEC TR 24028:2020 Information technology - Avrtificial intelligence - Overview of
trustworthiness in artificial intelligence. URL.: https://www.iso.org/obp/ui/#iso:std:iso-
iec:tr:24028:ed-1:v1:en.

81


https://www.britannica.com/technology/artificial-intelligence
https://www.iso.org/obp/ui/#iso:std:iso-iec:tr:24028:ed-1:v1:en
https://www.iso.org/obp/ui/#iso:std:iso-iec:tr:24028:ed-1:v1:en

The Collins Dictionary defines artificial intelligence as “a type of computer
technology which is concerned with making machines work in an intelligent way,
similar to the way that the human mind works.”’

The Oxford dictionary defines artificial intelligence as “the capacity of computers
or other machines to exhibit or simulate intelligent behavior; the field of study
concerned with this.” 8

Evidently, all these definitions tend to compare artificial intelligence to human
intelligence, but they do not always correctly describe the generic concept. They are
actually limited to enumerating certain characteristics of Al as a “black box” without
specifying what is inside. But it is not always possible to determine the research
object by its characteristics. Therefore, Al must be defined as an object of scientific
research, that is, as an element of material reality.

From the technological perspective, human intelligence and artificial intelligence
should be defined as follows:

- human intelligence is a function of human consciousness, which is represented
by a system of algorithms, capable of self-learning in accordance with the
available information, acquired knowledge, rules, laws of society and its own
experience; capable of solving problems on this basis, conducting self-
diagnosis, and rationalizing the decisions made;

- artificial intelligence is a function of artificial consciousness, which is
represented by the system of algorithms created and controlled by it, capable
of self-learning in accordance with the available information, acquired
knowledge, rules, laws of society and its experience; capable of generating new
knowledge on this basis in order to perform tasks given by humans,
conducting self-diagnosis, and rationalizing the decisions made.

Thus, artificial intelligence is implemented as a set of functions of a semi-
structured non-formalized system that determine its purpose of activity and the
possibility of decision-making, mechanisms of learning and self-learning, mastering
knowledge about knowledge, self-awareness, etc. From now on, regarding the
definition of “Artificial Intelligence”, along with other characteristics, we will assume
that it is conscious, reasonable, and makes decisions taking into account ethical,
moral and legal norms.

Artificial consciousness manifests itself as a global self-organized information
product, which evaluates and controls core processes of the computer system,
transfers data between components inside a system to coordinate its parts, and
provides for social, personal perception of reality.

From the technological perspective, artificial consciousness is an emergent
algorithm for the information processes control and computer system components
integration with the prohibition on putting certain decisions of the system into action.

" https://www.collinsdictionary.com/dictionary/english/artificial-intelligence.
8 https://www.oed.com/viewdictionaryentry/Entry/271625.
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It is a self-aware algorithm, which possesses knowledge of the environment, can train
itself, and make independent knowledge-based decisions conforming to the
legislation and society rules. It conditions internal integration and external separation
of the system. That interpretation of the artificial consciousness correlates with
NATQO'’s Principles of Responsible Use for Al laid out in the Artificial Intelligence
Strategy, in particular the ability to deactivate systems, when such systems
demonstrate unintended behavior.

2.2. Main Directions of Al Research

The conclusions based on the Al research analysis are as follows.

Fundamental research. Available scientific studies and papers outline the most
promising area of fundamental research in Ukraine, particularly in Al sphere. It is
necessary to create a high-tech product in the field of informatics and artificial
intelligence in Ukraine, which will replace the current computer systems. It is the
most promising direction for the implementation of the results of fundamental
research, and it also corresponds to the to the insight into Al offered in NATO’s
Artificial Intelligence Strategy, which describes Al as a basic tool offering unique
opportunity to attain technological supremacy.

These studies provide the solution to the strategic task of creating a breakthrough
technology, in particular, a competitive computing machine of the new
generation, created on the basis of traditional technologies and the technologies
of quantum computing. The basic model of the machine (computer, artificial
personality) must contain an essential intelligent unit — artificial consciousness — and
be characterized by a sufficient level of artificial intelligence, which will provide for
its versatile application.

This direction involves the unification of scientific schools of related fields, as well
as science and business. Furthermore, it is necessary to efficiently use the intellectual
resources of the country geared toward putting global scientific and technological
projects into action with the aim of creating breakthrough technologies in the field of
Al (quantum and neuro computers, machine learning systems, etc.).

Knowledge of functional, psychological, neurobiological, and chemical aspects of
the human brain should be used as a basis for quantum computing and an algorithm
for building a universal computing machine with artificial intelligence as a tool for
obtaining new knowledge. As one of the possible ways, it is necessary to use the
available functional schemes of the human brain, in particular, the functional scheme
of the formation of human intelligence.

The primary prerequisite for such a machine to operate is regard to the laws of
natural sciences, moral, ethical, and legal norms adopted by the international
community and by every specific state. This approach will ensure optimal decision-
making for the good of a particular user and humanity as a whole.

Applied and experimental scientific research. To create modern foreign
breakthrough technologies and products in the field of Al, there has always been a
concentration of teams of scientists and businesses, and a scheme of rapid
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implementation of scientific results into production with access to the international
market was used.

In this regard, the Strategy for Artificial Intelligence Development in Ukraine
provides for the creation of mechanisms for the introduction of domestic applied and
experimental developments to create breakthrough technologies and introduce the
latest advancements and Al-powered systems into the main sectors of the country
(security, defense, government activities, space exploration, science, education, law,
healthcare, industry, telecommunications, agriculture, etc.). An important step in the
right direction is the implementation of the Concept for the Development of Atrtificial
Intelligence in Ukraine.

Section 3. AIMS AND OBJECTIVES OF THE STRATEGY FOR
ARTIFICIAL INTELLIGENCE DEVELOPMENT IN UKRAINE (2023 - 2030)

The purpose of the Strategy for Artificial Intelligence Development in Ukraine is
to create preconditions for the post-war economic recovery, primarily in security and
defense, science and education sectors, ensuring its sustainable development based on
breakthrough Al technologies, and concomitant improvement of the well-being and
quality of life of the people. Achieving this goal will bring Ukraine one step closer to
being among the world’s leaders in Al

To this end, the following tasks must be completed:

- to provide organizational and targeted financial support for scientific research and
start-ups in the field of Al, in particular with the involvement of business;

- to keep a record of ethical, legal, and social consequences of using Al
technologies;

- to create mechanisms for ensuring the ethical use of Al;

- to ensure the safety and reliability of Al systems;

- to create appropriate standards in the field of Al, in particular regarding systems
for measuring and evaluating the quality of Al technologies;

- to ensure the development of domestic Al-based software;

- to increase the availability and quality of data necessary for the development of Al
technologies in accordance with data protection regulations;

- to create a reliable communication infrastructure using available computing
capacity;

- to increase the number of qualified workers at the national Al market;

- to raise public awareness on possible areas of Al application;

- to boost the demand for Al-powered products and services;

- to establish a thorough framework for regulating social relations brought about by
the advancement and use of Al technologies.

The steps described in the implementation planof the Concept for the
Development of Artificial Intelligence in Ukraine for 2021-2024 must first be taken
in order to prepare for the execution of the tasks [Concept 2020]:
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- to create a legal framework for protecting intellectual property, storing and
transferring Al data and information obtained from economic and scientific
activities;

- to underline the main directions of fundamental, applied and scientific-
experimental research and implementation of scientific findings, and the main
stages of Al adoption at the state level;

- to establish organizations and institutions with scientific and technical potential
corresponding to the tasks;

- to provide workforce training and to determine the required number of workers;

- to outline the stages and technological basis of Al technologies adoption process;

- to calculate the amount of funding required for the Al implementation process,
including potential investments in the sector;

- to launch a state program for the implementation of Al technologies in Ukraine;

- to stimulate the attraction of investments by legal entities and individuals in the
development of Al technologies;

- to launch interdisciplinary Al research projects in various sectors of the economy;

- to perform and regularly update licensed research.

- to develop research infrastructure and provide access to computing resources,
databases and datasets; to create national databases to store text and audio files in
Ukrainian language;

- to stimulate international cooperation and the exchange of professionals, to
encourage the participation of Ukrainian specialists in international Al programs
and conferences.

Section 4. CURRENT STATE OF ARTIFICIAL INTELLIGENCE
IN UKRAINE

In light of research on the labor markets in both Ukraine and other countries,
artificial intelligence has not contributed to the rise in unemployment brought on by
the dismissal of millions of workers due to the adoption of cutting-edge technologies,
as it was predicted by skeptics. On the contrary, the growth of Al contributes to the
creation of new jobs and specialties of higher qualification. The information
technology labor market is particularly characterized by this phenomenon.

Ukraine will not be able to compete fairly on the market for Al hardware
solutions in the near future, since the technological level of domestic production of
computer hardware and electronic components is quite low. Nevertheless, the
potential of scientists and their accomplishments are not used to the fullest extent
possible. The growing number of scientists working on foreign projects clearly
demonstrates that other countries make use of scientific potential of Ukraine. In
Ukraine, joint international initiatives are being pursued spontaneously, with
no regard to their efficiency for the state, and without proper coordination from a
single center. Participation in these projects, typically small ones, disperses Ukrainian
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scientists’ efforts and keeps them from identifying and resolving pressing national
Issues.

Currently, the use of artificial intelligence in Ukraine is limited mainly to leading
organizations in the fields of manufacturing, information and communication
technology, and financial technology, based on foreign advancements. In many
instances, these developments are created in Ukraine, however, intellectual property
rights belong to foreign companies. The Al R&D software market is growing rapidly,
and increasing number of suppliers offers various Al solutions for businesses.
According to LinkedIn research, there are currently more than 2,000 institutions and
software development companies specializing in Al in Ukraine. Widely recognized
companies Grammarly, Reface, Ring Ukraine (SQUAD) are on the list.

State Statistics Service of Ukraine reports that revenues from the export of services
in the fields of telecommunications, computer, and information services (where Al
technologies are largely used) account for up to 30% of all services exports in the
structure of international trade in services, far outpacing imports.

Given the growing integration of Al into information technology (IT), industry
experts shortage is anticipated. The potential of Ukraine to produce its own high-tech
products is hampered by the substantial number of Al specialists engaged in the
development of IT products for foreign consumers.

A number of significant fundamental and practical scientific and technical
discoveries have been obtained in the field of Al as a result of the creation of
scientific teams at the research establishments and higher education institutions, in
particular, at the V. M. Glushkov Institute of Cybernetics of the National Academy of
Sciences of Ukraine, Institute of Artificial Intelligence Problems of the Ministry of
Education and Science of Ukraine and the National Academy of Sciences of Ukraine,
International Research and Training Center for Information Technologies and
Systems of the Ministry of Education and Science of Ukraine and the National
Academy of Sciences of Ukraine, Institute of Mathematical Machines and Systems
Problems of the National Academy of Sciences of Ukraine, Taras Shevchenko
National University of Kyiv, National Technical University of Ukraine “Igor
Sikorsky Kyiv Polytechnic Institute”, Kyiv National University of Construction and
Architecture, National Aviation University, Educational and Research Complex
“Institute for Applied Systems Analysis” of the National Technical University of
Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”, Shupyk National Healthcare
University of Ukraine, Lviv Polytechnic National University, Kharkiv National
University of Radioelectronics, Zaporizhzhia Polytechnic National University,
Odessa Polytechnic National University, Petro Mohyla Black Sea National
University, Chernihiv Polytechnic National University, Kyiv National Economic
University, and other institutions of Ukraine. Ukrainian Al community is constantly
growing. The conferences dedicated to Al and machine learning are frequently
convened (Al&Big Data Day, Al Ukraine, International Conference “Artificial
Intelligence and Intelligent Systems”, etc).

Nowadays, only fragmentary Al developments have been created and applied
worldwide, and global science is moving towards the creation of a fully-
developed Al possessing cognitive abilities of the human brain. Ukraine remains
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far behind the leading countries in terms of pace and number of introduced Al
innovations. However, Ukraine has the potential to make a breakthrough in the
development of entirely new, top-tier Al technology.

Meanwhile, the lack of targeted funding and a conceptual vision of the
development of the field of Al leads to inefficient use of resources, loss of workforce
potential, and ultimately to the outflow of specialists and promising scientists, who
emigrate to the countries with more favorable conditions for the scientific research.

Section 5. GLOBAL Al STANDARDS

Nowadays, no state can operate in isolation from other countries as to the creation
and implementation of Al: only international cooperation of scientists will foster the
promotion of high-tech Al technologies. Ukraine being a part of the European
community and a member of the Committee on Artificial Intelligence of the Council
of Europe should focus primarily on the standards of NATO, the EU, the Council of
Europe and other European Al institutions.

The Strategy for Acrtificial Intelligence Development in Ukraine has been drawn up
with global Al standards addressed and applied.

NATO’s Artificial Intelligence Strategy adopted in October 2021 to accelerate the
implementation of Al, views Al as the opportunity to achieve technological
superiority, but at the same time as a source of threats, and aims to:

- to accelerate and mainstream Al adoption;

- to protect and monitor Al technologies and ability to innovate, addressing security
policy considerations such as the operationalization of Principles of Responsible
Use;

- to identify and safeguard against the threats from malicious use of Al [Stanley-
Lockman and Christie 2021].

Allied governments have committed to Principles of Responsible Use as a key
component of NATO’s Al Strategy:

- lawfulness;

- responsibility and accountability;

- explainability and traceability;

- reliability;

- governability;

- bias mitigation.

The Strategy for Artificial Intelligence Development in Ukraine addresses OECD
Principles on Atrtificial Intelligence (OECD Legal Instruments) adopted in May 2019
that promote the principles of further Al development.

- Inclusive growth, sustainable development and well-being. Al actors should reduce
economic, social, gender and other inequalities, and protect natural environments,
thus invigorating inclusive growth, sustainable development and well-being.

- Human-centred values and fairness. Al actors should respect the rule of law,
human rights and democratic values, including freedom, dignity and autonomy,
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privacy and data protection, non-discrimination and equality, diversity, fairness,

social justice, and internationally recognized labor rights.

- Transparency and explainability. Al actors should commit to transparency and
responsible disclosure regarding Al systems.

- Robustness, security and safety. Al systems should be robust, secure and safe
throughout their entire lifecycle. Al actors should ensure traceability, including in
relation to datasets, processes and decisions made during the Al system lifecycle,
to enable analysis of the AI system’s outcomes and responses to inquiry,
appropriate to the context and consistent with the state of art. Al systems should
not pose safety risks. Al actors can employ a risk management approach to identify
and protect against foreseeable misuse, as well as against risks associated with use
of Al systems.

- Accountability. Al actors should be accountable for the proper functioning of Al
systems and for the respect of the above principles, based on their roles, the
context, and consistent with the state of art.

- Innovation cycle integration. Al actors should integrate Al research and
development into the sector of economy.

- Technological independence. Government should foster Al independence of the
country, in particular through the predominant use of Al-based national
technologies and solutions.

- The Strategy for Artificial Intelligence Development in Ukraine refers to the
findings of UNESCO General Conference which took place on November 21,
2021. At the conference, 193 Member States, including Ukraine, adopted global
ethical standards for artificial intelligence addressing four main domains of Al
regulation:

- data protection;

- social scoring and mass surveillance;

- human control;

- environment.

The Strategy for Artificial Intelligence Development in Ukraine accords with the
key provisions of the U.S. Department of Defense Responsible Artificial Intelligence
Strategy and Implementation Pathway adopted in June 2022, in particular, it commits
to the ethical principles of Al:

- responsibility;

- equitability;

- tractability;

- reliability;

- governability.

These standards will facilitate the effective use of machine algorithms while
helping to reduce risks related to transparency and privacy.
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Section 6. REGULATORY FRAMEWORK FOR ARTIFICIAL
INTELLIGENCE DEVELOPMENT IN UKRAINE

Successful adoption of the Strategy for Artificial Intelligence Development in
Ukraine calls for the proper management of scientific and technical processes related
to Al research and implementation. It is essential to create a regulatory framework for
the development and adoption of artificial intelligence that meets international
standards, as well as NATO’s standards, and coordinates with the laws of the
countries driving the development and use of Al. By 2030, a flexible system of
normative, legal, and ethical regulation in the field of Al should be adopted, which, in
particular, will guarantee the safety of people and will be aimed at stimulating the
development of Al technologies and systems. It is necessary to adopt a separate law
“On artificial intelligence”, as well as relevant resolutions of executive authorities,
by-laws, and instructions, to join already existing international treaties and
conventions, to initiate the convening of international ad hoc conferences to resolve
issues of Al codification.

The Ukrainian executive body for Al management and regulation based on ethical
norms and principles should ensure the effective control and sustainable development
of Al technologies:

- Prioritization of well-being (the objective of well-being enhancement should
prevail over other goals of the development and application of Al systems);

- Mitigation of adverse Al system behavior (the development and use of Al systems
capable of causing deliberate harm to human should be limited);

- Human-controlled systems (to the extent possible with regards to the required
autonomy of Al systems);

- Compliance with law (the use of Al systems should not violate laws);

- Data security (personal and public data safety should be ensured).

In order to adopt the Strategy for Artificial Intelligence Development in Ukraine, it
IS necessary to introduce organizational and financial mechanisms to support
fundamental research and applied developments as well as the introduction of Al in
the production of goods and services, in particular, to establish the Committee on
Artificial Intelligence Development and Implementation of the Cabinet of
Ministers of Ukraine.

The Cabinet of Ministers of Ukraine should supervise the Strategy for Artificial
Intelligence Development in Ukraine implementation process. The Committee on
Artificial Intelligence Development and Implementation should coordinate the
process.

Scientific-technical and scientific-methodological support for the implementation
of the Strategy for Artificial Intelligence Development in Ukraine should be carried
out by the Scientific Center for Artificial Intelligence, established on the basis of
the Institute of Artificial Intelligence Problems of the Ministry of Education and
Science of Ukraine and the National Academy of Sciences of Ukraine.
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Section 7. ARTIFICIAL INTELLIGENCE APPLICATION IN PRIORITY
AREAS

7.1. Artificial Intelligence in National Security and Military-Industrial Complex
of Ukraine

The core task of the Strategy for Artificial Intelligence Development in Ukraine is
the introduction of advanced Al technologies in the defense sector with regard to
NATO’s Artificial Intelligence Strategy, the corresponding U.S. Department of
Defense Responsible Artificial Intelligence Strategy and Implementation Pathway,
the Decree of the President of Ukraine dated March 25, 2021 No. 121 “On the
Military Security Strategy of Ukraine” and the Strategy for the Development of the
Defense and Industrial Complex of Ukraine, in particular in the system of military
management and logistics both in peacetime and in times of war. It provides an
opportunity to solve complex security and defense tasks.

The approval of the Strategy for Artificial Intelligence Development in Ukraine
will prompt Al technologies adoption in the defense sector and will be a catalyst of
the effective development of the military-industrial complex.

Al technologies will be used to support decision-making in the process of
preparing strategic operations and tactical combat operations. These technologies will
be used in control systems for space weapons; air, aquatic, and ground vehicles;
recognition systems; for analysis of satellite images and cyber defense; for the
automation of labor-intensive operations in the construction of military engineering
facilities.

Challenges and threats associated with the disruptive capabilities of Al, which is a
global danger, must be considered. The development of Al-powered systems to
counter highly intelligent enemy weapons and the research on Al security should be
an important defense domain. To this end, it is essential to found relevant research
establishments. It is also necessary to develop and implement regulatory documents,
which would govern the utilization of dual-use Al.

It is necessary to introduce Al methods and technologies in the field of
cybersecurity in order to ensure prevention and effective RESTRAINT of challenges
and threats arising in cyberspace, to ensure an effective COMBAT against
cybercrime and cyberterrorism, to ensure the intelligence and counterintelligence of
the relevant agencies.

The use of intelligent mobile systems to overload its resources is an essential step
to Al implementation. The creation of intelligent mobile systems corresponds to
global trends such as mosaic wars and multi-domain operations. Considering the
space weapons proliferation and advancement, it is urgent to introduce Al methods
and technologies in the national space industry. The establishment of space forces
and the deployment of laser weapons in space inevitably call for counteraction and
Al-based instant decision-making.

The introduction of artificial intelligence in mobile systems, namely unmanned
aerial vehicles, ground and underwater robots to combat hostile aircrafts, submarines
and boats is a pressing challenge. Machine (in particular, deep) learning, computer
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vision and pattern recognition, big data analysis, speech recognition, sustainable
communication systems, multi-agent autonomous robot swarms control technology
are the principal technologies to incorporate into mobile systems, which include UAV
swarms of autonomous robots.

Scientists have to form conceptual approaches and effective solutions for the use of
Al in order to monitor and process astronomical data, create intelligent navigation
systems and uncrewed spacecraft defense systems, autonomous space probes,
intelligent automatic missile control systems, smart interfaces of manned spacecraft.
It will maintain and strengthen Ukraine’s status as a space nation.

7.2. Artificial Intelligence in Science and Education

The Strategy for Artificial Intelligence Development in Ukraine implies the
development of Al technologies as separate scientific areas: fuzzy sets and fuzzy
logic, artificial neural network, hybrid neuro-fuzzy and fuzzy neural networks,
bioinspired metaheuristic optimization algorithms (evolutionary and multiagent
algorithms, algorithms that mimic physical and other processes), bioinformatics,
machine learning, etc. It provides for the introduction of Al methods and technologies
in other areas of science and education (in particular, to optimize the educational
process and profiling of students according to abilities) as well as the development of
interdisciplinary research at the intersection of artificial intelligence and other
branches of science.

It is planned to introduce educational disciplines for studying Al at various stages
of education. The network of training centers aimed at training highly qualified
workforce for Ukraine in the field of artificial intelligence will be expanded, unified
and systematized.

It is planned to create transdisciplinary clusters to ensure monitoring studies of
students’ cognitive and intellectual development, compliance of educational
programs and the content of educational and methodical materials with the challenges
of scientific and technological development of society, quality of the curriculum
which involves the basics of sciences.

The incorporation of intelligent platforms for transdisciplinary learning into the
educational process, as an integrated use of description of images and perceptions of
the world based on the principles of operationality of students' world exploration
through the functional interaction of various knowledge systems. It will ensure the
formation of conditions for the saturation of education with senseful content, as a
process of progressive changes in the attributes and qualities of the individual, the
precondition of which is educational and research activities organized in a specific
manner.

Particular attention should be paid to the development of basic digital skills:

- data analysis using software;
- programming skills;
- skills in technology development, design and maintenance;
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knowledge and skills for modeling, interacting and increasing trust in machine
agents/robots (human-machine interaction);

basic computer skills;

processing and interpretation of complex information;

problem-solving skills in teams formed due to digital technologies.

7.3. Artificial Intelligence in Medicine

As for healthcare, the Strategy for Artificial Intelligence Development in Ukraine

provides measures aimed at improving standards of living and increasing life
expectancy, namely:

development of Al-powered national medical consultation system based on the Al
analysis of health records, genetic and behavioral data;

formation of Al-powered national electronic healthcare platform, which ensures
the storage, targeted use and protection of health data at the local, regional and
national levels;

development of advanced 24/7 medical diagnosis systems (virtual consultants,
cyber experts, etc.);

establishment of situational national center for epidemiologic research; utilization
of neural network and neuro-fizzy technologies for epidemic monitoring, modeling
and forecasting;

ensuring cognitive harmonization in family medicine (doctor - patient system);
diversification of medicine into an Al-controlled broader social sphere that uses all
forms of health data, including genomics, metadata, electronic health records, and
biometrics;

implementation of Al-based patient interaction tools (chatbots, mobile devices,
etc.);

educating patients on decision-making, self-monitoring, and disease prevention
through the use of intelligent tools;

prioritization of patient groups by risk and proactive intervention through use of Al
technologies;

research on social determinants of healthcare and management of public health
through the use of Al technologies.

7.4. Artificial Intelligence in Manufacturing Industry and in Power Sector

As for the manufacturing industry and power sector, the Strategy suggests:
introduction of advanced Al technologies to create fully automated industrial
enterprises with the practically continuous operation;

application of Al in fuzzy expert systems and decision support systems for
enterprise management;
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application of Al in neuro-similar and neuro-fuzzy devices and subsystems for
controlling nodes and aggregates of the enterprise at the executive level;
application of Al technologies for:

solving the tasks of information analysis, planning, and forecasting regarding the
creation of a state energy security strategy;

continuous monitoring of critical malfunctions, recognition of defects, prevention
of sudden equipment failure through diagnostics during operation, predicative
maintenance and repair of equipment and forecasting of its resource;

optimization of equipment operation modes and technological processes;

flexible management of energy consumption to increase energy efficiency;
planning supplies, production processes, and making financial decisions;
determining the technological priorities of research taking into account the limited
resource — in particular, those that do not require significant investments, while
giving significant competitive advantage in global markets due to the massive use
of Al technologies.

7.5. Artificial Intelligence in Telecom Industry

The Strategy for Artificial Intelligence Development in Ukraine provides for the

following measures regarding the implementation of Al in the telecommunications
industry:

development of the mobile communication infrastructure to create opportunities
for the emergence and development of innovations;

application of Al to enhance telecom operators services (subscribers loss
prevention, formation of flexible mobile phone tariffs, detection of fraudulent
actions, etc.);

creation and introduction of Al systems for geotargeting, scouting out locations for
services delivery, analysis and identification of patterns in a certain target segment,
development of relevant offers to new customers, etc.).

Anonymized location data of users uploaded to the public domain can form a

fundamentally new market for small and midsize businesses in Ukraine to create and
provide various services based on the data analysis.

7.6. Artificial Intelligence in Transportation and Infrastructure

As for the transportation and infrastructure, the Strategy suggests:

introduction of advanced Al technologies for the creation of autonomous vehicles,
as well as fully automated infrastructure;

development of autonomous vehicles;

intelligent traffic management;

creation of an early warning system about the need for infrastructure replacement
and repair;
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- routes forecasting;
- optimization of routes.

The autonomous public transport system is a promising area of municipal
transportation advancement since Al-powered vehicles are less harmful to the
environment. Optimizing routes and driving intervals can reduce fuel consumption
and significantly reduce greenhouse gas emissions.

7.7. Artificial Intelligence in Agriculture

The Strategy implies the startup support and introduction of advanced Al
technologies in the process of creation of decision support systems and control
systems for agricultural facilities. It is planned to use agricultural drones, analyze
crop market data based on artificial neural networks, introduce Al in horticulture to
manage plant diseases and pests, etc. Unmanned aerial vehicles provide the exact
position of the crop in the field and land use inventory, detect plant diseases, analyze
crop yield, and monitor and control land amelioration systems.

7.8. Artificial Intelligence in Ecology

As for the ecology, the Strategy provides for the fulfilment of following tasks:

- setting up control rooms based on the model of the geographic information system
using robotic systems with Al elements for the communication of dual-use
unmanned vehicles with the control center. It helps to reduce the cost of assessing
the consequences of man-made or natural disasters, and collateral damage of
infrastructure or changes in the natural environment, and allows to exclude the
participation of a human expert in monitoring the destruction since the access of
people to dangerous areas is associated with a risk to life or is fundamentally
Impossible;

- developing and utilizing robotic systems with Al elements to make optimal
decisions on natural resource management, restoring land and water resources
without the need for human intervention (revegetation of lands damaged due to
hostilities or exhausted due to human activity, neutralization of petroleum-related
and chemical pollution of water);

- developing principles and methods of building hardware complexes with Al
elements, taking into account specifics of the ongoing war and post-war conditions
to ensure optimal functioning of the complex objects of new technology and
information systems being created.

Section 8. SCIENTIFIC SUPPORT, STAFFING, AND FUNDING FOR THE
NATIONAL ARTIFICIAL INTELLIGENCE ECOSYSTEM

The Strategy requires systematic approach, which includes proper scientific
support, funding, and qualified workforce. It calls for the state support, as well as
attraction of private sector funds and venture capital.
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The Strategy suggests utilizing the “continuous chain” for research performance
and commercialization. The scheme: performing marketing research on the cutting-
edge technology and the findings of science «» performing intensive research in order
to determine the potential market for the final high-tech Al product <> high-tech Al
product «» determining and analyzing the workforce potential and the allocation of
funds < identifying the object of the fundamental research <«» conducting
fundamental research «<» conducting experimental research «<» introducing the created
and available new technologies into various industries <> resuming production <>
creating final products <> market.

The basic points of Al and artificial neural networks theory should be introduced
as a study program in schools and higher education institutions of Ukraine. Particular
attention should be paid to introduction of interactive software tools for deep learning
and neural networks building, natural speech processing and computer vision
technologies.

By 2030, top-tier study programs will be introduced in Ukraine to train highly
qualified specialists and managers in the field of artificial intelligence. Ukrainian
educational institutions should occupy leading positions among other countries in
certain Al fields. It is necessary to eliminate the shortage of experts in this field,
particularly by engaging eminent foreign professionals holding academic titles.

Funding for the research will be allocated from the government budget and
revenues from the private sector. For fundamental scientific research, government
funding has already been received, which the government annually allocates to the
Ministry of Education and Science of Ukraine and the National Academy of Sciences
of Ukraine for the implementation of scientific projects that have undergone the
competitive selection process. Furthermore, there will be an opportunity to compete
for grants for the priority fundamental projects, which aim to address the challenges
of private sector with the subsequent introduction of the findings as a complete
product, and commercialization of created intellectual property by licensing or
transferring rights.

Section 9. EVALUATING THE EFFECTIVENESS OF THE STRATEGY FOR
ARTIFICIAL INTELLIGENCE DEVELOPMENT IN UKRAINE (2023 — 2030)

The development of Al in Ukraine will significantly affect the labor market in the
future. The percentage of jobs will be changed under the influence of digital
transformations (from 10% till 40% according to the forecast of a number of EU
countries), and a certain number of professions available today will undergo serious
changes. In addition to that, the development and widespread adoption of Al
technologies will lead to the creation of new jobs, some employees will have to adjust
the labor or formal relationships with employers, and acquire new skills.

Therefore, opportunities for upskilling and reskilling, both in the workplace and
through training programs, will become increasingly important.

The growing penetration of Al technologies in manufacturing processes will result
in fewer workers involved in hazardous, harmful and stressful work, leading to a
decrease in the number of accidents and adverse health effects, thereby improving the
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operational safety. The broad possibilities of using Al for mineral exploration
should have a positive effect on the dynamics of workplace injury prevention.

The autonomous public transportation system is a promising area of municipal
transportation advancement, since Al-powered vehicles are less harmful to the
environment. Optimization of routes and driving intervals should reduce fuel
consumption and significantly decrease greenhouse gas emissions.

To assess the effectiveness of the Strategy for Artificial Intelligence Development
in  Ukraine, the Committee on Artificial Intelligence Development and
Implementation will develop quantitative and qualitative indicators to measure the
progress in priority areas of Ukraine and improvement of the overall well-being and
quality of life.

In the field of economic development, the assessment of effectiveness should be
based on the number of products manufactured using Al technology, the expenses
incurred as a result of introduction of Al technology in manufacturing, the product
quality complying with the global standards and suggestions, the amount of revenue
from the exports of services using Al technologies, and the number of services
provided.

Section 10. OUTLINE OF THE STRATEGY FOR ARTIFICIAL
INTELLIGENCE DEVELOPMENT IN UKRAINE (2023 - 2030)

The Strategy for Artificial Intelligence Development in Ukraine is designed for the
period of 2023-2030, and its adoption process consists of two stages:
- | stage — 2023-2025;

- II stage — 2026-2030.

The main mechanism for the implementation of the Strategy for Artificial
Intelligence Development in Ukraine is the annual action plans developed by the
Committee on Atrtificial Intelligence Development and Implementation and approved
by the Cabinet of Ministers of Ukraine.

The Strategy for Artificial Intelligence Development in Ukraine is based on the
Constitution of Ukraine, as well as on the Laws of Ukraine “On National Security of
Ukraine”, “On Scientific and Technical Activities”, “On Higher Education”, “On
Copyright and Related Rights”, “On Protection of Rights to Industrial Designs”, “On
Protection of Rights to Inventions and Utility Models”, and the Decree of the
President of Ukraine of September 14, 2020 Ne 392 “On the Decision of the National
Security and Defense Council of Ukraine”.

The Strategy for Artificial Intelligence Development in Ukraine serves as the basis
for state programs and regulations relating to the development of artificial
intelligence in Ukraine.
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II. IOJATKOBI MATEPIAJIM IO CTPATEI'Il PO3BUTKY
IITYYHOI'O IHTEJIEKTY B YKPAIHI (2023 — 2030)

II. SUPPLEMENTAL MATERIALS TO THE STRATEGY FOR
ARTIFICIAL INTELLIGENCE DEVELOPMENT IN UKRAINE
(2023 — 2030)

Bitoxoonabscskuii O. B.

o po3ainy 3 «Mera i 3aBaannss CTparerii po3BUTKY
IITYYHOTo iHTesIeKkTy B YKpaini (2023 — 2030)»

Crparerist po3BUTKY IITYy4HOTO iHTENeKTY B YKpaini (2023 — 2030) nepenbayac:
3a0e3nedyeHHs] (YHKLIIOHYBAaHHA «PO3YMHHX» CHUCTEM, IO O0a3yloThCs Ha
TEXHOJIOT1SIX [HTepHeTy pedeil, PO3BUTOK MEPEX PO3MOIAIIEHUX JAaTHUKIB Ta
ONpaLOBaHHS OTPUMAHUX JAaHUX 3a JOMOMOroro TexHosorii II;

PO3BUTOK HAIlIOHAJILHUX EJIEKTPOHHUX MEpex, 0a3 JaHMWX, XMAPUHHUX CXOBHII 1
XMapUHHUX OOUYHUCIIEHb, K1 3a0€3MeuyIoTh Oe3Meuny nepeiayy JaHuX;
3a0€3MeUeHHS HallIOHAJIBLHOTO PEe3EPBY OOUUCTIOBAIBLHUX MOTY>KHOCTEH;
MIATOTOBKY Ta IMpaleBlalliTyBaHHS HEOOXIAHOI KUIBKOCTI KBali(piKOBAHHX
(axiBIIiB;

yIIOCKOHaJIeHHs BrpoBakeHHsa TexHodorii I B cdepi 6GioTexHonoriit, reHOMHUX
JOCT1I)KEHb, HALIIOHATBHOI CUCTEMH OXOPOHU 3/I0POB’S;

PO3BUTOK TEXHOJIOTIH, SIKI JTOMOBHIOIOTH JIIOJICHKY MpaIio, 30KpeMa aBTOHOMHHX
CUCTEM 1 pOOOTOTEXHIKH B cpepax, /i€ J0JChKa Mpals CTUKAETHCS 3 HEOE3MEKOIO;
ynpoBakeHHs: TexHosoriit 11 B cdepi HamionanpHOi O6e3neku, KibepOe3neku Ta
chepi 3aXUCTy TaHUX;

1HTeHCHU(IKAIII0 HAllIOHAJILHUX JOCHIKEeHb Y cepi L.

ICTOTHE TOKpAIlEHHS CTaHy (YHIAMEHTAIbHHUX JOCHII)KE€Hb 1 TEXHOJOTIHA 3a
nonomMororo IIII, 30kpema B KBaHTOBIM 1HPOpPMATHULII, HAHOTEXHOJIOTIAX, pO3poOIIi
HOBUX MartepiajiB, aBialliiiHii Ta KOCMIYHIN TPOMUCIOBOCTI1, MIKPOEJIEKTPOHIIIL;
3HAYHE MOKpaIIeHHs UG POBOi rPaMOTHOCTI HACEICHHS YKpaiHu;

3a0e3ne4yeHHs] HEeoOX1JHOro YIPaBIIHCHKOTO, MAaTepialbHOTO Ta (HIHAHCOBOTO
cynpoBoay peanmizanii Ctparerii po3BUTKY IITYYHOTO 1HTEJNEKTY B YKpaiHi.

o po3ainy 6 «Cucrema ynpas/aiHHA pO3BUTKOM
IITYYHOI'O iHTEJIEKTY B YKpaiHi»

Benuky yBary ciig OpUAUTATH CTBOPEHHIO IEHTPAILHOTO OpraHy BHUKOHABYOI
BJIQJM, IO 3IACHIOE nepkaBHy modiTuKy B cdepi LI — Pagu 3 nutans Ge3nexu

po3pobok y chepi LI. Ileit opran 06’eqHae MpeaCTaBHUKIB OCHOBHUX 3aIliKaBICHUX

CTOPIH — ypsly, HAYKOBOI CHUJIBHOTH, TPOMaISIHCHKOTO CYCHIbCTBA, O13HECy Ta Oyje

MiI3BITHUHN TpeM’ep-MiHICTpy Ykpainu. KirouoBa meTa 11bOro oprany — MOHITOPUHT
po3pobok y chepi Il Ha mpenmeT BIAMOBIIHOCTI MPIOPUTETAM, BU3HAUYECHUM Y
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Crparerii po3BUTKY IITYYHOT'O 1HTEJIEKTY B YKpaiHi, a Takox «3akoHi npo IIII» Ta
IHIIMX HOPMATUBHUX JIOKyMEHTAaX, 30KpeMa, MPIOpUTETy Oe3MeKH Ta ETUYHUX HOPM 1
npuHuuiiB. Paga 3 nuranp 6e3neku po3pobok y chepi LI nparroBatume 3a Takumu
HaANpsIMaMH JiSUTbHOCTI:

KOOPAMHAIlISA JiSJIBHOCTI YKPAiHCHKUX 1 MIXKHAPOJHUX aBTOPIB, IO IPAIIOIOTH B
VYkpaini Hag po3podkamu B chepi LI, cTBopeHHS Ta pO3BUTOK MaiiaHUMKa IS
00’€THaHHS 3yCHJIb 1 3a0€3MeUCHHS CHHEPT1;

nmonepenus orinka cuctem Il 3 BUCOKMM pPHU3MKOM [JISl JKHTTS TPOMAJSH 1
CTaOlIPHOCTI CYCHUIBCTBA HAa BIANOBINHICTG MPHUHIIMIIAM Ta €THYHUM HOpMaM,
BrU3HaueHUM y CTpaTterii po3BUTKY IITYYHOTO IHTEICKTY B YKpaiHi;

JileH3yBaHHS po3pobok y cdepi Il 3 BHCOKMM pPH3UKOM, SKI CTOCYIOTHCS
CTPATET1vyHO BaXXKJIMBUX HAIPSIMIB HAPOJAHOTO TOCIOIAPCTRA;

NEepiOJUYHUNA MOHITOPUHT ymhpoBajpkeHux cuctem Il 3 BHCOKMM pu3MKOM
MPOTSATOM IUKIY IX YIPOBA/KCHHS 3aJI1 BU3HAYEHHS iXHBOTO BIUIMBY Ha
CYCIIUJIBCTBO 1 MOXJIMBOI KOPEKI[li pOOOTH LIUX CUCTEM;

nepeBipKka yKpaiHChKuX po3poOok y cdepi Il Ha BiANOBIAHICTH €BPONEUCHKUM
cTaHjapTaM Oe€3leKH Ta 3axUCTy JaHUX, NPUBATHOCTI, IPO30POCTI TOIIO,
CHIBIIpalls 3 €BPONEHCHKUMU Ta 1HIIUMH MIXXHAPOJHUMHU PETYIATOPAMHU PO3POOOK
y cdepi UII;

MIArOTOBKA MPONO3ULINA MIOJ0 3MIH Y YMHHUX HOPMATUBHHUX JOKYMEHTax abo
1[0JI0 MPUUHATTS HOBUX HOPMATUBHUX JNOKyMeHTIB y cdepi LI 3 ypaxyBaHHAM
MOCTIHOTO PO3BUTKY Ta 3MiH y QyHKuioHam cuctem 111

MOHITOPUHT JIISUIBHOCTI OpraHiB BHKOHABYOi BIAAWd I0JI0 IMIIEMEHTAIi
Crparerii po3BUTKY IITYYHOTO I1HTEJNEKTY B YKpaiHi, MiIfOTOBKA MPOMO3UIIIN
CTOCOBHO BJIOCKOHAJICHHS MPOIECY IMIUIEMEHTAIIIT;

oprasi3ailisi 3axX0/iB 3 MiJABUIIECHHS KBali(ikaiii Ayl A1ep>KaBHUX MOCAIOBIIIB, SKi
npaioTs 13 cuctemamu LI, a Takox koopAMHAIsS BHPOBAKEHHS OCBITHIX
nporpam y coepi LI B ykpaincekux 3BO;

oprasi3allisi 3aX0JiB JJIs IiJBHIICHHS 0013HAHOCTI rpoMaisH YKpaiHM CTOCOBHO
HOBITHIX po3po0ok y cdepi LI, a Takoxk cripusiHHS MiABUIIIEHHIO JOBIPU 10 TAaKUX
PO3pOOOK 3aBASIKM BIPOBAHKEHHIO TPO30PUX CTAHIAPTIB OE3MEKH.

Ho migpo3ainy 7.3 po3aiiy 7 «lLITyuynuii iHTe1eKT y MeTUIIUHI»

VY ramy3i oXOpoHH 37I0POB’sI HEOOX1THO 30CEPEIUTHCS Ha ACKIIBKOX HaIpsIMax.
@®opMyBaHHH 3arajJibHOAEP:KABHOI €JIECKTPOHHOI IUIATGOPMH  OXOPOHH

3[I0POB’1l.

Ha nep>xaBHOMY piBHI CTBOPIOETHCS HAIlIOHANIbHA TIATPOPMa OXOPOHU 30POB’A,

1ie 30epiraroThCsl aHOHIMHI O10METUYH1 JaH1, aHOHIMI30BaH1 KOIi1 MEIUYHUX KapTOK,
300pakeHHsI, pe3ysibTaTh o0cTexkeHb Tomo. [lmardopma M03BOIUTH aHANI3yBaTH
HalllOHANbHI JIlaHI PO CTaH 3J0pPOB’S TPOMAJsfH, OyJe CHPUATH HAYKOBUM
JTOCJIDKCHHSM, 30KpeMa Mpu po3poOIili MEAUYHUX MpernapariB, TEXHOJIOTH, 3acC001B.
Hoctyn no0 0a3u aHOHIMI30BaHUX JaHUX OyJe BIAKPUTAM [JISl JOCTIDKEHBb 1
CTATUCTUYHOTO aHAJII3Y.
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3a0e3neyeHHss OOMiHY [JaHMMH Ta IX BHKOPHUCTAHHA Ha MiCHeBOMY,
pPerioHaJIbHOMY Ta HAIOHAJIbHOMY PiBHSIX.

3Ba)kar0uu Ha PO3BUTOK 1H(YOPMAIIIITHUX CUCTEM «PO3YMHOTO MicTay Ta [HTepHeTy
pedel, B SIKHX, 32 eKCIIEPTHUMHU olliHKamu, B 2025 p. Oyne BUKOpUCTOBYBaTHUCA 10 1
TPWIbAOHA TMIAKIIOUEHUX A0 [HTepHeTy [aTHUKIB, HalOmmkue ManOyTHE
YKpaTHChKOI MEAMIMHU OyJie TaKoX MOB’S3aHE 3 MOLIUPEHHSAM IEPCOHATI30BaHUX
MEIUYHUX MOCIyr, OOMIHOM JaHUMH MiX pPI3HHMH YCTaHOBAMH Ta TMalll€HTaMH
(30KpeMa 3a JOMOMOTOI0 TENEMETpii), OMpaIfOBaHHSM BEIMKUX MAcUBIB JaHUX Ta
aHaiizoMm ix 3acobamu III Tomro. BiamoBigHi 3MiHM HEMOXJIMBI 0€3 CTBOpPEHHS
HaJIMHUX 1 IIBUJKHUX €JEKTPOHHUX MEpeX 3B’s3Ky. Ypsaa Oyae cupusiru
PO3rOPTaHHIO LIMPOKOCMYTOBOIO 3B’ 13Ky Ta TeXHOJOr1i 5G.

Peautizanisi r/in00KOro HAaBYaHHS TA HAYKOBHX JOCTIIKeHb Y MeIM4Hil cepi.

I'muboke HaBUaHHS CTa€ OCHOBOIO CyYaCHUX MEIUYHMX TEXHOJIOTIH y cdepi
OTpAIlfOBaHHS 300pakeHb Ta 1HIIMX JAHUX 00’ €KTUBHOI 1arHOCTUKU 1 aBTOHOMHUX
pOOOTU30BAHUX TEXHOJIOT1M BUSBIICEHHA aHOMaliid. ToMy aepiaBa BCEOIYHO CIIpUsIE
HAayKOBUM JIOCHIIDKEHHSIM Ta po3poOkaM y cdepl pO3BUTKY Ta BIOCKOHAJIECHHA
rimbokoro HaByaHHs. KpiM Toro, Ha JepkaBHOMY piBHI 3a0€3M€Uy€eThCs
(d1HaHCYBaHHS 1HIIUX HAYKOBUX PO3POOOK Yy MEAW4YHIN cdepi, 30KkpemMa HUITXOM
JIEP’)KaBHOTO 3aMOBJIEHHS Ha HAyKOBO-TEXHIYHI (€KCIIEpUMEHTaIbH1) pO3pOOKM Ta
HayKOBO-TEXHIUYHY MPOAYKIIIO.

BaockoHasieHHs 3aXHCTY NEPCOHAJBHUX JAHMX MPO CTaH 310POB’Sl TPOMAASH
Ta XapakTep OTPUMAHOI HUMH MeIUYHOI 10IIOMOTH.

Hust po3Butky TtexHosyorid Il B wmenuuniii cdepi noTpiOHI pi3HI THUIH
NEPCOHAJIbHUX JIaHUX, 1X aHali3 1 BUKOPUCTAHHS 3 JOCIIAHO0 MeToro. JlepkaBa Oyne
CHOPUATH TOJANBIIOMY 3aXHUCTY NEPCOHAIBHUX MEIWYHMX JAaHUX 1 PEryIroBaHHIO
JOCTYIy JO HHMX Ha BCIX pIBHAX 30epiraHHsS Ta BHUKOPHUCTAHHS, 30KpeMa 3a
JOTIOMOT 010 1HII1aii po3po0KH Ta MPUIUHATTS HOBOT HOPMATUBHOI 0a3M, y3rOKEHHS
YKpaiHChKUX 1 MI>KHAPOJHUX HOPMATHBIB 1 CTAHAAPTIB B 111 cdepi.

Po3po0ka a00 BIOCKOHAJICHHA HOPMATHBHOI 0a3d Ta €TMYHOIO0 KOHTPOJIIO
3acrocyBanus LI, mos’si3aHoro 3 0XopoHo10 310pOB’sl.

Pozutok Texnonorid Il y cdepi oxopoHu 310poB’s moTpedye po3poOKU
HOPMAaTHBHOI 0a3H, 30KpeMa MpU CTBOPEHHI aJITOPUTMIB, 110 BUKOPUCTOBYIOTHCS B
MPOTPpaMHOMY 3a0€3IMeUeHHI MEAUYHOTO OOJagHAHHS, TaKUX K XIPypriuHi poOoTH
abo mporpamHe 3a0e3nedeHHs sl BAOCKOHAJICHHS ab0 OMpalfoBaHHS 300paxeHb y
npuiagax JIarHOCTUYHOI  Bizyamizarmii. BaxmauBowo cdeporo, 1o mnoTpedye
pPEryJIIOBaHHS Ha JIEp)KaBHOMY pIiBHI, € TaKOXX HOPMH, KpPUTEpii Ta CTaHIAPTH
€TUYHOTO KOHTPOJTIO 3a BukopuctanusMm LI B mennuniit chepi.

Cupusiaus PO3BHUTKY TeJeKOMYHiKaliHHUX, POOOTH30BAHMUX,
ABTOHOMI30BAaHMX MeIMYHUX TEXHOJIOTIH.

VY mepcnekTuBl 3HAUYHY YAaCTUHY 3aBlaHb, SIKI ChOTOJHI BUKOHYE MEIUYHUN
nepcoHas, 3MOXYyTh BUKOHYBaTH aBTOHOMI30BaHI CUCTEMHU 31 IITYYHUM IHTEJICKTOM.
Ile cTocyeTbcs aBTOMAaTUYHOT'O CTBOPEHHS 3aMKCIB MAIll€HTIB, JIOTICTUKHU TIAIIEHTIB,
3a0€e3ne4eHHs MalllEHTIB JIKaMHi Ta MEIUYHUMU TTOCIyTaMH, aHaJI13 CTaHy MallI€HTIB 1
MPOTHO3 HOro 3MIHM MPU BU3HAYEHHI YEPrOBOCTI HAJaHHS MEIUYHOI JOMOMOTH
(Tpiax), 30KpemMa B yMOBaxX NEpeHaBaHTAKEHHS MEAUYHUX YCTAHOB 1 noj. Baxinuse
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3HaYEHHs OyJile MaTH TaKOX BJIOCKOHAJIEHHS MOKJIMBOCTEHN TelEeMEIUIIMHHU, 30KpeMa
MpU  BIAMAJICHOMY JOCTYMl TpPU HAJaHHI MEAWYHUX TIIOCIYT, HAMPUKIAN, IS
3amy4yeHHs ¢axiBI[iB 3 00JaCHHUX IIEHTPIB 200 3-3a KOPAOHY.

HigBumenns HII-koMneTeHTHOCTI CTyaeHTIB i CHIBpPOOITHHUKIB MeIUYHOI
rajuysi.

[TinBumeHHss 0013HAHOCTI IFOYOTO0 Ta MalOyTHHROTO MEIMYHOTO TIEPCOHATY B
chepi III, sxe mepenbawae oTpuMaHHS 3HAHb B cepi €TUKU, OI0CTUKH, 3aXHUCTY
JaHuX, poOOTH 3 aBTOMAaTU30BAHMMH CHCTEMaMU Ta MPOrPAMHUM 3a0€3MECYEHHSIM, €
HEOOX1THOI0 YMOBOI pO3BUTKY MeauuHoi ekocepu ILI. I{i kommeTeHIii moBUHHI
CTaTH HEOOXITHUM €JIEMEHTOM MEIUYHOI OCBITHM 1 3HAWTH BIJOOPAKECHHS Y
BIJIMOBIAHUX HaBYAIBHUX IIpOrpaMax yKpaiHChbKUX 3aKJIaiB OCBITH.

Po3pobxka 1mudpoBoro 3abe3neyeHHss MEIUYHOTO CYMPOBOJY HACEJICHHS NUISTXOM
CTBOPEHHSI €JIEKTPOHHUX 0a3 JIaHUX, JIOTICTUYHUX QJTOPUTMIB, YMOB JUIsl HaJIaHHS
MEJIUYHOI IOMOMOTH Ha OCHOBI T€JIEKOMYHIKAIIITHUX TexHoJIoT1i. OkpemMoro ceporo
KOMIIETEHTHOCTI € HaJaroJKEHHsI B3a€MOJli MK MEAUYHUMU TMpalliBHUKaAMU Ta
cucremamu I, xoHcomigamis crnequpIUHUX MOMXKIMBOCTEH Il MaKCHUMAJIbHO
€(EeKTUBHOTO JIIKyBaHHS IMAII€HTIB. 30KpeMa, HEOOXIAHO BH3HAYUTH KpHUTEpIi
NPUIHATTSA pINIEHb y BHIIQJIKaX, SKII0O BUCHOBKM Jikaps Ta cucremu I B
KOHKPETHOMY BUIIAAKY BIAPI3HAIOTHCS.

CupusiHas po3poOui Ta BIPOBAKEHHIO [IeP/KABHOI MPOrpaMM MiJIBHUIECHHS
SIKOCTI Ta TPHUBAJOCTI KUTTH, IO CHUPAETHCS HA TOIMIMPEHHS EJIEKTPOHHUX
3aCTOCYHKIB YKPaiHCHKOTO BUPOOHMIITBA, SIKI JOTIOMAraloTh KOHTPOJIFOBATH OCHOBHI
MOKa3HUKHU 3JI0pPOB’Sl Ta aKTHUBHOCTI. Taki 3aCTOCYHKHM Ta MPUCTPOI KOHTPOJIIO BXKE
MOIIMPEH] cepeJl TPOMAJISH, 1 OJAJIbIII Jii Aep)KaBU 3aJIeKaTUMYTh B JOCITIIKCHb
pPe3yJbTaTIB 3aCTOCYBAHHS IMX TEXHOJIOTIH.

Bilokobylskyi O.

To Section 3. Aims and Objectives of the Strategy for Artificial Intelligence
Development in Ukraine (2023 — 2030)

The Strategy for Artificial Intelligence Development in Ukraine (2023 — 2030)
includes the following objectives:

- to ensure the functioning of 10T (Internet of Things)-based smart systems, the
development of distributed databases, and the processing of data obtained through
the use of Al technologies;

- to develop national computing networks, databases, cloud storages, and cloud
computing, which ensure secure data transfer;

- to ensure the development of national computer networks;

- to train and hire the required number of qualified professionals;

- to foster the implementation of Al technologies in the field of biotechnology,
genomic research, and the national healthcare system;

- to develop technologies that would augment human labor, in particular,
autonomous systems and robotics for high-risks jobs;
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- to adopt Al technologies in the areas of national security, cybersecurity, and data
protection;

- to improve the quality of Al-related national research;

- to considerably improve the state of fundamental research and technologies
through the use of Al, specifically, in the areas of quantum computing,
nanotechnologies, the development of new products, in the field of aviation, and
space industry;

- to significantly improve the level of digital literacy in Ukraine;

- to ensure the effective management and funding for the adoption of the Strategy
for Artificial Intelligence Development in Ukraine (2023 — 2030).

To Section 6. Regulatory Framework for Artificial Intelligence
Development in Ukraine

Particular attention should be paid to the to the creation of a central body of
executive power which would enforce the state policy in the field of Al — the
National Council on Al Safety. This body will unite all key stakeholders, namely, the
government, scientific community, civil society, and business, and will be reporting
directly to the Prime Minister of Ukraine. The core task of the body is to monitor Al-
related development projects, and whether they correspond to the main points
outlined in the Strategy for Artificial Intelligence Development in Ukraine. These
projects should also conform to the “Al Act” and other regulatory documents, in
particular, with priority given to the safety and ethical norms and principles. Duties of
the National Council on Al Safety would include:

- to coordinate the activities of Ukrainian and international actors working in
Ukraine on the development of Al technologies; to create and develop a platform
for ensuring collaborative work and achieving synergy;

- to preliminary assess Al systems that pose a high risk to the lives of citizens and
social stability for compliance with the principles and ethical norms outlined in the
Strategy for Avrtificial Intelligence Development in Ukraine;

- to license high-risk Al technologies related to strategically important sectors of the
national economy;

- to periodically monitor adopted high-risk Al systems throughout the lifecycle to
determine their impact on society and modify them if needed;

- to verify compliance of Ukrainian Al-related projects with European standards for
security and data protection, privacy, transparency, etc.; to cooperate with
European and international Al regulatory agencies;

- to initiate changes in the regulatory framework; to foster the adoption of new Al
regulations, considering the incessant advancement of Al systems

- to monitor the activity of executive authorities responsible for the implementation
of the Strategy for Artificial Intelligence Development in Ukraine; to improve the
implementation process;

- to provide training programs for government officials engaged in the adoption of
Al systems; to coordinate the introduction process of Al study programs in
Ukraine;
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- to organize events aimed at raising awareness about the recent Al developments; to
build trust through the introduction of transparent safety standards.

To Subsection 7.3 Artificial Intelligence in Medicine

Regarding the place of Al in healthcare, it is necessary to focus on several tasks.

To build a national digital healthcare platform.

The task is to build a national healthcare platform that is being created to store
anonymized biometric data, anonymized copies of medical records, images, medical
test results, etc. The platform will allow experts to analyze data for population health
assessment. Moreover, it will contribute to scientific research, in particular to the
development of new pharmaceutical products and technologies. Access to the
database of anonymized data will be open for research and statistical analysis.

To ensure data exchange and its utilization by local, regional, and national
authorities.

Considering the development of smart city information systems and the Internet of
Things (IoT) technology, which, according to experts, will have up to 1 trillion web-
enabled sensors by 2025, it can be stated that that personalized medical services, data
exchange between different institutions and patients (in particular, via telemetry),
processing and analyzing large amounts of data through the use of Al tools, etc. will
shape the future of Ukrainian healthcare system. Such changes are not possible
without reliable and high-speed electronic communication networks. The government
will strive to promote the deployment of broadband technology and 5G networks.

To introduce deep learning and scientific research in the healthcare sector.

Deep learning is considered to be the basis of contemporary medical technologies
in the field of medical image processing and other diagnostics and autonomous
robotic anomaly detection technologies. Therefore, the government promotes R&D
activities related to deep learning. Furthermore, the government provides financial
support for other medical solutions development, in particular through the public
procurement mechanism for scientific and technical (experimental) developments, as
well as scientific and technical products.

To improve the protection of health-related personal data and data related to
the prescribed medical treatment.

The development of Al technologies in the healthcare sector requires various
types of personal data, which are analyzed and utilized for research purposes. The
government will contribute to further protection of personal health data and the
regulation of access to the data at all levels of storage and utilization, in particular by
initiating the adoption of a new regulatory framework, and coordinating Ukrainian
and international regulations and standards.

To develop or improve the regulatory framework and ethical framework for
healthcare-related Al applications.

The progression of Al technologies in the healthcare sector requires the
development of a regulatory framework, in particular, for creating algorithms used in
medical equipment software, such as robotic surgery systems or medical imaging
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software. The norms, criteria, and standards for ethical control over the use of Al in
healthcare have to be regulated by the government in this area.

To promote the development of telecommunication technologies, robotics, and
autonomous medical technologies.

In the future, the majority of tasks performed by healthcare professionals will be
performed by autonomous Al-driven systems. This applies to the automated
recording of medical details of patients, patient logistics, providing patients with
medicines and medical services, examining patients, and prioritizing medical care
(triage), especially when hospitals are overwhelmed, etc. It is necessary to improve
telehealth capabilities, in particular, in cases of remote access when providing
medical services, for example, to attract specialists from regional centers or from
abroad.

To develop Al competency of students and healthcare employees.

Raising the awareness of current and future medical personnel in the field of Al,
which involves acquiring knowledge in the field of ethics, bioethics, data protection,
and working with automated systems and software, is a necessary condition for the
development of the medical Al ecosphere. These competencies should become an
essential component of medical education and be reflected in the curricula of
Ukrainian educational institutions.

Digitalization of healthcare involves the creation of electronic databases, logistics
algorithms, and a telemedicine system. A separate area of competence is the
establishment of interaction between healthcare professionals and Al systems, the
consolidation of specific opportunities for the most effective treatment of patients. In
particular, it is necessary to define decision-making criteria in cases when the
conclusions of the doctor and the Al system differ.

To facilitate the development and implementation of the state program for the
guality of life and life expectancy improvement, which relies on the distribution of
Ukrainian electronic applications that help manage main health and activity
indicators. Such applications and control devices are widely spread among citizens,
and further actions of the government will depend on research findings regarding the
utilization of these technologies.

bomo0a A. 51., bapanoscekuii C. B.
Mo migpo3ainy 7.3 po3ainy 7 «lITyunuii iHTeJIeKT y MeTUIIMHI»

HoBi mpo6nemu i BUKIUKH, 3 SIKUMHU 3ITKHYJIOCS JIFOJCTBO BHACIIAOK IIBHJIKOTO
nmommpeHHs HoBoro kopoHaBipycy COVID-19 Ta BigcyTHOCTI [OCBigy #Oro
JIKyBaHHS, 3yMOBIIIOIOTH  HEOOXIJIHICTh  PO3pPOOKM  HOBHUX  HIAXOMAIB IO
MaTEMaTUYHOTO MOJENIOBAHHSA, MPOTHO3YBAaHHS M YNpaBIiHHS MeXaHI3MaMu Ta
JUHAMIKOIO IMYHHOI'O 3axUCTy OpraHi3My BiJ 30yJIHUKIB XBopoOu. Po3poOka
BIJIMOBIJHOTO  MPOrPaMHO-aHATITUYHOTO IHCTPYMEHTapil0  MaTeMaTHUYHOTO
MOJIEJIIOBAaHHS JUHAMIKM IMyHHOI BIJMOBIJI OpraHi3My 3 ypaxyBaHHSAM IU(]y31iHUX
30ypeHb, KOHBEKIIi Ta MIJECOPSIMOBAHUX  30BHIIIHIX  JIKYBaJbHUX  JiH
30cepe/KeHoro tTuny ((hapMakoIOTiYHUX, IMYHOJIOTIYHUX YU TEPANEBTUYHUX) MICISA
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OIIIHKM MapaMeTpiB 3a KJIIHIYHUMHU JaHUMHU 3a0€3MeUYUTh TaKi HOBI MOYKJIUBOCTI:

- Outbll e(peKTHBHO NPOTHO3YBAaTH XapakTep Mepediry 3axBOPIOBaHHS Ta MOro
HACHIIKH,

- BUSBIIATH Ta JOCTIHDKYBAaTH Hal3araJbHIII 3aKOHOMIPHOCTI 30BHIIIIHBOTO BIUIUBY
Ha JUHAMIKY TPOILECY;

- CTBOpIOBaTH MeTonu 1 TexHousorii mryyHoro intenekty (LII) mis xonTpomo Ta
YOpaBIiHHSA IMYHHOIO BIJIMOBIAJI0O OpPraHi3My, a TaKoXX pO3pOOKH, aHAmi3y Ta
OLIIHKK e(EeKTHUBHOCTI MpOorpaM JIKyBaHHS B yMOBaxX OOMEXEHOCTI HasBHHX
pecypciB.

[le BaxIMBO Ui KOHCTPYIOBAHHS CIELIai30BaHUX EKCHEPTHUX CHCTEM
HIATPUMKA TPUUHSTTS KOMIUIEKCY PIIIeHb IOAO0 3aCTOCYBaHHS IMyHO-, dapMako-,
Yy 1HIIOTO BUAY Teparii. Takuil miaxiJg [acTb 3MOTY B KOKHOMY KOHKPETHOMY
BUIAJIKYy, 3aJIC)KHO BiJ 3HA4YCHb BXIJHUX JIaHWX, BU3HAYaTH HaWOLIbIIT edeKTHUBHI
IpOrpaMu JIIKyBaHHS, BCTAHOBJIIOBATH M ONEpPATUBHO KOPETyBaTH B IXHIX paMKax
IHTEHCUBHICTH BIANOBIAHUX Mpotenyp. [lependavaeTscs BUKOHATH TaKi 3aBIaHHS.

1. Po3po0Oka, sik ocHoBu TexHosorid I, Ganky 0a3zoBux momudikaiiii mojenen
1H(DEKIIHHOTO Ta 0AaKTEePIOJIOTIYHOTO 3aXBOPIOBAHHS 3 ypaxXyBaHHIM AUQY31HHUX
30ypeHb, KOHBEKI[li Ta B3a€MO3B’SI3KIB 13 CEPEJOBUILEM, B TOMY YHCIl 13
3a0€3MEUYCHHSIM MOKJIMBOCTI BpaxXyBaHHS BHIIQJIKOBOTO XapakTepy JEsSKHX
napaMmeTpiB MoOjeNel; y3arajdbHEeHHS MOJIU(DIKOBAHUX MOJENeH JUIsl ypaxyBaHHS
pI3HOTO POy, 30Kpema, IIJIECHPSIMOBAHOI JIKYyBajdbHOI (hapMaKoJIOTIYHOI,
IMYHOJIOT14HO1 Ta (i310TepaneBTUYHOI JAii, 30KpeMa IMITyJIbCHOTO THUITY 32 YMOB
omtumizamii Ta imeHTU(IKaIli mapaMerpiB; NMoOyaoBa €(EeKTUBHUX aJITOPUTMIB
3HAXO/)KEHHsI PO3B’SA3KIB BHUXIJTHUX CHHTYJIAPHO-30ypEHHX MOJEIbHUX 3aJad 13
3aMi3HEHHSIM Ta po3po0Ka MPOrpaMHO-aHATITUYHOIO IHCTPYMEHTApIlo s
JOCIIKEHHSI JIMHAMIKK 1H(QEKUIMHOTO 3aXBOPIOBaHHA B yMOBax Au(y31HHHX
30ypeHb, KOHBEKIIIT Ta 30BHIIIHIX 30CEPEKEHUX BILIMBIB.

2. Po3pobka metoniB Ta Texnosorii I mms Bepudikariii Mmomeneit Ha OCHOBI JTaHHUX
KJIIHIYHUX CIOCTEPEXEHb, a TAKOXK IHTEpHpeTalil pe3yJbTaTiB KOMI HOTEPHOTO
MOJICJIIOBAHHS T4 CUHTE3Y KOMIUIEKCY MOKJIMBUX YIPABIIHCHKUX PIIICHb 3aJI€KHO
BiJl KOHKPETHHUX YMOB Tepe0iry 3aXBOPIOBAHHSI.

3. HocmikenHs mpobieM KEepOBaHOCTI TpOLECiB 1H(MEKIIHHOTO 3aXBOPIOBAHHS,
OIIIHKU €(PEeKTUBHOCTI 3aCTOCYBAaHHS PI3HOTO POy MPOIEAYP 30BHIIIHBOT il s
PO3pOOKH METOIB, TexHOJOriH 1 3actocyHKiB I 1mo010 KOHTpOIIO Ta KepyBaHHS
IPOLIECOM.

Bomba A., Baranovsky S.
To Subsection 7.3, Section 7 Artificial intelligence in medicine

The new problems and challenges faced by humanity due to the rapid spread of the
new coronavirus COVID-19 and the lack of experience in its treatment necessitate the
development of new approaches to mathematical modeling, forecasting and
management of the mechanisms and dynamics of the body's immune defense against
pathogens. The development of appropriate software and analytical tools for
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mathematical modeling of the dynamics of the body's immune response, taking into

account diffusion disturbances, convection and targeted external therapeutic actions

of a concentrated type (pharmacological, immunological or therapeutic) after
evaluating the parameters according to clinical data, will provide such new
opportunities:

- to more effectively predict the course of the disease and its consequences;

- identify and investigate the most general patterns of external influence on process
dynamics;

- to create methods and technologies of artificial intelligence (Al) to control and
manage the body's immune response, as well as to develop, analyze and evaluate
the effectiveness of treatment programs in conditions of limited resources.

This is important for the construction of specialized expert support systems for
complex decision-making regarding the use of immuno-, pharmaco-, or other types of
therapy. This approach will make it possible in each specific case, depending on the
values of the input data, to determine the most effective treatment programs, to
establish and quickly adjust the intensity of the relevant procedures within their
framework. The following tasks are expected to be performed.

1. Development, as the basis of Al technologies, of a bank of basic modifications of
infectious and bacteriological disease models, taking into account diffusion
disturbances, convection, and interactions with the environment, including
ensuring the possibility of taking into account the random nature of some model
parameters; generalization of modified models to take into account various types,
in particular, targeted therapeutic pharmacological, immunological and
physiotherapeutic action, in particular pulse type under the conditions of
optimization and identification of parameters; construction of effective algorithms
for finding solutions to initial singularly perturbed model problems with a delay
and development of software and analytical tools for studying the dynamics of
infectious diseases under conditions of diffusion disturbances, convection and
external concentrated influences.

2. Development of Al methods and technologies for verification of models based on
clinical observation data, as well as interpretation of computer modeling results
and synthesis of a set of possible management solutions depending on the specific
conditions of the course of the disease.

3. Researching the problems of controllability of infectious disease processes,
evaluating the effectiveness of various types of external action procedures for the
development of Al methods, technologies and applications for process control and
management.

JMoBoum A. C.

o po3ainy 8 «HaykoBe, kajpoBe Ta MaTepiajibHe 3a0e3Me4eHHs] HAIlIOHAJIbHOL
€KOCHCTEMH IITYYHOI0 iHTEJIEKTY»

st yemimuoi peamizariii Ctparterii po3BUTKY IITYYHOTO 1HTENEKTY B YKpaiHi
HE0OXiTHA KOHIIEHTpAIlid YKpaiHChKUX HaykoBuUX kil y chepi I ans ctBoperHs
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METOJ[IB MAIIMHHOTO HaBYaHHSI B paMKaxXx (YHKIIOHAJBLHOTO MIAXOAY JO
MOJICITIOBAHHSI KOTHITUBHUX TIPOIECIB PUPOTHOTO 1HTENEKTY JIoauHu. [Ipu mipomy
METO¥ MAIIMHHOTO HaBYaHHS MMOBHUHHI BIAMOBINATA TAKKM OCHOBHUM BHUMOTaM:

- OyTM ajanTHUBHUMHU 10 JOBUIBHUX IOYATKOBUX YMOB (OpMyBaHHS BXIJAHOIO
MaTeMaTtuyHoro onucy cuctemu HII;

- 3paiiicHioBatH (a3udikaiio BXIAHUX HEYITKHMX JaHUX Yy TMPOIEC] MaIIuHHOIO
HAaBYaHHSA, TOOTO TpaHC(OPMYBaTH ampiOpHO HEUITKE PO3OUTTS  KIiaciB
pO3Mi3HABaHHA, fAKI  XapaKTepU3yIOTh  MOXJIUBI  (DYHKIIOHANbHI  CTaHU
00YHCITIOBAJILHOT MAILIMHU 31 IITYYHUM 1HTEICKTOM, B YITKE pO3OUTTS;

- OyTM TPaKTUYHO HEYYTIMBUMH JO 0araTOBUMIPHOCTI TMPOCTOPY O3HAK
po3Mi3HaBaHHA Ta aldaBiTy KJIaciB po3Ii3HABaHHS;

- MalllMHHE HaBYaHHS 3JIIACHIOETHCS 3a 1€EPAPXIYHOI0 CTPYKTYpPOIO JaHUX, IO
JI03BOJIsI€ OYTyBaTH BUCOKOJJOCTOBIPHI BUPIIIAJIbHI MpaBwiia JyIs andaBiTiB KiIaciB
pO3MI3HaBaHHs BEJIMKOI TOTYKHOCTI;

- aBToMatuyHe (0e3 IHTEPaKTUBHOIO PEXHUMY) CaMOHABYaHHS Ta IEpEHABYAHHS
cuctemu LI npu po3mmpenHi ajdapiTy Ki1aciB po3Mi3HaBaHHS;

- Oyt 37aTHUMHU  3J1HCHIOBaTH  Kiacu(ikaiiifHe TPOTHO3YBAaHHA  3MIHH
(GyHKIIIOHATBHUX CTaHIB O0YHCIIOBAIBLHOT CHCTEMH 1 IOC1KYBaHUX ITPOIIECIB;

- 3M1ICHIOBATH ONTHUMAJIBHHUI PO3MOAUT  pecypcy OOYMCIIOBAJIbHOI MAllMHHU Ta
PO3MOAUIEHOTO OOYMCIIOBAJIBLHOTO CEpPEOBHUINA 3a Yy3araJlbHEHUM KpHUTEpPIEM
«EHEepPro30epeKeHHs — SKICTh 0OCIYTrOBYBaHHS KOPUCTYBauay.

Ockinbku peam3ania CTpaTerii po3BUTKY IITYYHOrO 1HTEIEKTY B YKpaiHi Oyne
3MIMCHIOBATHCA 32 YMOB OOMEXEHOro (iHAHCYBaHHS, TO OJHHUM 13 JDKepedn
(diHaHCYBaHHS HAyKOBUX PO3POOOK B YHIBEpCUTETaX € CIOHCOpchbki BHecku IT-
koMmraHiid. Ha skanb, Ha BiAMIHY BijJl CBITOBOi NpakTuku, B YkpaiHi [T-kommanii
BUKOPUCTOBYIOTh CTYJCHTIB 1 BUITYCKHUKIB rany3i «lHdopmarriiini TexHomnoriin» 6e3
KOMITEHCallli BUITYCKOBUM Kadeapam 3a iX miaroroBky. OJHUM 13 NUISXIB BUXOIY 3
Takoro crany € ctBopeHHs B 3BO OmaromiiiHux (OHAIB MIATPUMKH TaJIaHOBUTOI
MOJIOZI 13 CTYJEHTIB 1 acHipaHTiB, OCHOBHUM JDKepeioM (iHAHCYBaHHS SIKUX €
CIIOHCOPCBhKI BHECKM poOoTOAaBIiB. OCHOBHHUM KOHTPAPIYMEHTOM € Te€, IO
CTBOpEHHsI Takoro OnarofiiiHoro ¢onay 3abopoHeHo B 3BO, OCKUIbKM BIiH €
JIepKABHOIO yCTaHOBAaX. AJie 3alydyeHHs CTyIEHTChKOI MOJIOAL 10 HAyKOBOi poOOTH €
OJIHUM 13 OCHOBHHMX HamNpsIMIB MIATOTOBKM MaWOyTHIX CIEMIaTICTIB, 3JaTHUX
CTBOPIOBATHM MPOTPECUBHI I1HTEJIEKTyallbHI 1H(OpPMALiHI TEXHOJOrll y paMKax
peanizauii Ctparterii po3BUTKY IITY4YHOrO 1HTENEKTY B YkpaiHi. Tomy MOH VYkpainu
JIOIUTBHO PO3pOOUTH y TJIaHI €BPOIHTETpallii HOPMAaTUBHO-TIPABOBY JTOKYMEHTAIIIO
o0 cTBopeHHss B 3BO Omaromiitanx (OHIIB MIATPUMKHA TaJaHOBUTOI MOJIOMI Ta
perJaMeHTyBaTH 3 ypaxyBaHHSM ICHYIOUHMX CBITOBHX HOPM JIOTOBIPHI BIAHOCHHU MIX
3BO 1 po60TOaBISIMHU.

Kanposuii HaykoBuil moTeHIlan YKpaiHU MUIKOM CHPOMOXKHHH ISl CTBOPEHHS
OOYMCIIIOBAJIbHOT MAIIMHU 31 IITYYHUM 1HTEJIEKTOM 3a YMOBHU JOCTaTHHOTO
¢dinancyBanHus. [IpukiagaMu Takoi CIPOMOYKHOCTI € HAYKOB1 pe3yJIbTaTH, OTPUMaHI B
[actutyTi mpobnem mrydHoro iHtenekty MOH VYkpainm 1 HAH VYkpainu Tta B
CyMCBhKOMY Je€pKaBHOMY YHIBEPCHUTETI 11010 MOJIEIIOBAHHS KOTHITUBHUX IMPOIECIB
OPUPOAHOTO THTEJEKTY JIFOJAMHHU M CTBOPEHHS B paMKax (PyHKIIOHATBHOTO MIIXOIY
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METO/IIB TaK 3BaHOI 1HPOpMaIIHHO-EKCTpEeMaIbHOT 1IHTeNeKTyanbHO1 TexHouorii (IEI-

TEXHOJIOT1I) aHami3y JaHuX, SKa IPYHTYEThCS Ha Makcumizamii i1HpopMaiiiiHoi

CIIPOMOXHOCTI CHCTEeMH B TIpolieci ii MamuHHOTO HaBuaHHA. (OCHOBHA ines

MalIMHHOTO HaBuaHHsA B pamkax IEl-rexHosorii sk 1 B INTy4YHHUX HEHPOHHUX

Mepexax (LITHM) monsirae B amanTaitii BXiTHOTO 1H()OPMAIIIHHOTO OMKICY CHCTEMH JI0

MaKCHUMaJbHOI OCTOBIPHOCTI pO3Mi3HaBaHHS o00pa3iB. AJsie Ha BIOMIHY BiJ

HEHUPOMOJIOHNX CTPYKTYp METoau 1H(OPMAliiHO-eKCTPEMaIbHOTO MAIIUMHHOTO

HaBYaHHS PO3POOJISAIOTECA B paMKax (YHKIIIOHAIBHOTO MIAXOIY 10 MOJICIIOBAHHS

KOTHITUBHUX TMPOLIECIB, MpUTAMaHHMX JIOJAWHI Tpu (GOpMyBaHHI Ta MPUHHATTI

kinacudikamiiaux pimedb. [lpu 1boMy piBeHb TVIMOMHM MAIIMHHOTO HaBYaHHS

BHU3HAYAETHCS HE KIJTBKICTIO CXOBAaHUX IIAPIB, SIK 116 Ma€ MICIe B 0araTo 3ropTKOBHUX

[ITHM, a kUIBKICTIO TIapaMeTpIB MAalIMHHOTO HaBYaHHS, SIKI ONTHUMI3YIOThCS 3a

iH(hOopMaIIfHUM KpUTEpieM. Y pe3yJbTaTl 1HTENEeKTyalbHa CUCTEMa Ha BIIMIHY Bijl

[ITHM naOyBae BIacTUBICTh THYYKOCTI MPU MEPEHABYAHHI YEpe3 3MIHY SIK CJIOBHUKA

O3HaK, Tak 1 andaBiTy KiaciB po3mi3HaBaHHSA. KpiM TOro, BUpHILAIbHI IMpaBUIIA,

noOyJ0BaHl y paMKax T'€OMETPUYHOrO0 MiAXOAY, € MPAKTUYHO I1HBAPIAHTHI [0

0araToBUMIPHOCTI MPOCTOPY O3HAK po3Mi3HaBaHHA. Ll TexHonoris mae mie psf

TaKuX J0AaTKOBUX mepesar nepen [ITHM:

- BHpIIIye NpoOJeMy HEUITKMX KJIAclB pPO3Mi3HAaBaHHS, OCKUIBKM IPOILIEC
MAaIlIMHHOTO HaBYaHHsA € onepaTtopoM jaedazudikaiii, skuid TpaHchopmye
anpiopHO HEUITKE pO30UTTS MPOCTOPY O3HAK HA KJIACH PO3II3HABAHHS B YITKE;

- MAalIMHHE HaBYaHHS 3J1MCHIOEThCS HE B IHTEPAKTUBHOMY, a B aBTOMATUYHOMY
PEXHMI, IO CYTTEBO CIIPOILYE EKCILTyaTallll0 IHTEIEKTYalIbHOI CUCTEMH;

- Ui OTPUMAaHHS OJIHaKOBO1 JOCTOBIPHOCTI PO3Mi3HABaHHS HaBYaJIbHA MATPHUILISL Ma€
Ha TOPSJOK MEHIMH o0csr, TOOTO He MOTPIOHO 3alydyaTh BEIUKY KIJIBKICTh
JAHUX.

Orxe, BiTumsHsHa IEl-TexHonoris aHamizy JaHMX MOXKE PO3MISLAATHCS SIK

MEePCIEKTUBHA AJIbTEPHATUBA HEUPOMIOJIOHUM CTPYKTYPaM.

Bapro me pa3 miakpecauTd, 1o ycmimHa peamizamis Crpaterii  po3BUTKY

IITYYHOTO 1HTENEKTY B YKpaiHi 00yMOBieHa 1BOMa (PaKTOpaMH:

1. IligBumenus skocTi miaAroroBku 3BO IT-daxiBuiB sSK HUISIXOM HaOJUKEHHS
OCBITHIX HaBYAJIbHUX MPOTpaM 1 HABYAJBHOTO KOHTEHTY /A0 CYYaCHUX BHUMOT
PUHKY TIpalli, Tak 1 IMIMPOKUM 3aTy4YCHHSIM CTYIEHTCHKOI MOJOJI J0 HayKOBO-
JOCIITHULBKOI pOOOTH B Tally31 IITYYHOTO 1HTEJIEKTY.

2. Po3po0sieHHs 3aKOHO/JAaBUYMMH Ta BHUKOHAaBUYMMHU OpraHaMu JI€p>KaBHOI Biaau
HOPMAaTUBHO-TIpaBOBOi Oa3zu it cTBopeHHs B 3BO Ta akajgemiuHHMX 3aKiiajax
YMOB CTQHOBJICHHS 1 PO3BUTKY HayKOBUX HIKLJ B raidy3l IITYYHOTO 1HTEIEKTY.

o migpo3ainy 2.1 po3ainy 2 «OcHOBHI TepMiHU Ta OHATTS»
YTounenHst TepMiHiB «IHTeneKT MroguHu» Ta «ITydHnil IHTeNeKT:

- 1HTEJEKT JIOJUHU — YMIHHS PO3B’A3aHHS TBOPUUX 3aB/laHb, C(hOpMOBaAHE B POLIEC]
HABYaHHS JIOJUHU B3a€MO/I1i 3 HABKOJIMILIHIM CEPEOBUILIEM;
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- IITYYHUHA 1HTENEKT — QJITOPUTM PO3B’S3aHHS IMITYYHOIO CBIAOMICTIO IITYYHOI
ocoOMcTOCTI (MAaIIMHM) TBOPYMX 3aBAaHb, CTBOPEHUH 1 KOHTPOJIbOBAHUMN
CBIJIOMICTIO JIFOJTUHU.

OCKUIbKYM IITYYHUI 1HTEJIEKT € HAOJIMKEHHSAM MPUPOJHOIO 1HTEJIEKTY JIFOJAUHH, TO
MallliHA anpiopl HE MOXKE CTBOPUTH MEXaHI3M MPUMHATTS PIllleHb Kpamiui, Hixk
CBIJIOMICTb JIIOAMHM. [HIIA crpaBa, 1O CBIAOMICTh JIOAUHU Moxe cTBoputh I,
AKUW MOKE PO3MIMPIOBATH 11 (YHKIIOHAJIBHI MOKJIMBOCTI, HAMPUKIAL, MUISTXOM
CTBOPEHHSI MIPAKTUYHO HEOOMEKEHOI 1aM’ATi a00 BUCOKOI ONEPATUBHOCTI MPUUHSITTS
pimiens.  Hamamns Il  Takux  BmacTuBOCTE  SIK  CAaMOPO3MHOMXKECHHS,
CaMOYJIOCKOHAJICHHS, aBTOHOMHICTh (DYHKI[IOHYBaHHS, CaMO3HHUILIEHHS TOIIO TakK
CaMO CTBOPIOETHCS CB1JIOMICTIO JIFOJIMHMU.

Dovbysh A.

To Section 8. Scientific Support, Staffing, and Funding for the National
Artificial Intelligence Ecosystem

To successfully implement the Strategy for Artificial Intelligence Development in
Ukraine, it is necessary to concentrate efforts of the Ukrainian scientific school of
artificial intelligence on the creation of the machine learning methods within the
functional approach to modeling the cognitive processes of human natural
intelligence. In this case, machine learning methods have to meet the basic
requirements:

- to be adaptable to arbitrary initial conditions for the formation of an input
mathematical description of the Al system;

- to perform the fuzzification of input fuzzy data in the process of machine learning,
that is to say, to transform fuzzy recognition patterns that characterize the possible
functional states of a computer with artificial intelligence into a crisp value;

- to be almost unsusceptible to the multidimensionality of the recognition features
and the alphabet of recognition patterns;

- to perform machine learning according to the hierarchical structure, which allows
building highly accurate decisive rules for the alphabets of high-duty recognition
patterns;

- to perform automatic (without interactive mode) self-learning and retraining of the
Al system in the process of expanding the alphabet of recognition patterns;

- to give a classification forecast on changes in the functional states of the
computing system and the processes under study;

- to perform the optimal distribution of the resource of the computer and the
distributed computing environment according to the generalized criterion “energy
conservation is the quality of service”.

Since the Strategy for Artificial Intelligence Development in Ukraine lacks
funding, one of the sources of funding for universities’ scientific advances is grants
given by IT companies. Unfortunately, in Ukraine IT companies engage students and
graduates for working in IT sector refusing to pay compensation to the state for their
training, which forces higher education institutions to act as beggars. It is necessary
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to submit a request to the Ministry of Education and Science of Ukraine to develop
legal mechanisms regulating contractual relations between the university and
employers. It is essential to set up a foundation to provide support for scientific
researches of the university departments and talented students and graduates, who
will be involved in the implementation of the Strategy for Artificial Intelligence
Development in Ukraine.

The scientific potential of Ukrainian talents is enough to create a computer with
artificial intelligence, as long as there is financial assistance provided. The evidences
of it are scientific results obtained at the Institute of Artificial Intelligence Problems
of the Ministry of Education and Science of Ukraine and the National Academy of
Sciences of Ukraine and at the Sumy State University on modeling of cognitive
processes inherent in humans, and creation of methods of information-extreme
intelligent data analysis technology, which is based on maximizing the system’s
information productivity in machine learning, within the functional approach.

To Subsection 2.1, Section 2 Basic Concepts and Definitions

Clarification of terms “Human Intelligence” and “Artificial Intelligence”:

- human intelligence is the ability to solve creative problems, formed in the process
of interaction with the environment;

- artificial intelligence is the algorithm for the creative problem-solving performed
by the artificial consciousness of the artificial personality (machine), created and
controlled by human consciousness.

Since artificial intelligence is the simulation of human natural intelligence, a
machine a priori cannot create a decision-making mechanism better than human
consciousness. Another thing is that human consciousness can create Al that can
expand its functionality, for instance, by creating virtually unlimited memory or high
decision-making efficiency. Such properties as self-multiplication, self-improvement,
autonomous functioning, self-destruction, etc. are also created by human
consciousness.

€pomenko T. B.

o po3ainy 6 «Cucrema ynpasp/aiHHSA PO3BUTKOM IITYYHOI0
iHTeJIeKTY B YKpaiHi»

OuiHroroun MacmTad mepeTBOpeHb, SAKUH 3a3HA€ ChOTOAHI JIFOAChKA LMBLII3AIS,
3aCHOBHMK 1 0€33MiHHMI KepiBHUK BcecBiTHhOro ekoHomiuHoro (gopymy B JlaBoci
Kinayc IlIBab, ckazaB mpo Te, IO «XapakTep 3MiH, 110 BiI0yBalOThCS, HACTUILKU
dbyHIaMeHTalIbHI, 10 CBITOBA ICTOpIA 1€ HE 3Hajda MOAIOHOI emoXW — 4Yacy SsK
BEJIUKUX MOJJIMBOCTEH, Tak 1 MOTEHIIWHHX HeOe3mek». IloOoroBaHHsA Ta Hamil
OJIHOTO 3 HAWBIOMIIINX €KOHOMICTIB TJIAHETH Hacamrepe] MOoB's13aHi 3 TJI00aIbHUM
MOMIMPEHHSAM TEXHOJIOTIM IITy4HOTO 1HTeNeKTy. Hampukiam, 11 TeXHOJIOTii
OTOYYIOTh HAac 3 Yycix OOKiB, TEpEeTBOPIOIOYNCh HAa YaCTHHY CYy4YacHOi
MOBCSAKJICHHOCTI: KOMITHOTEPHI TMepeKiaadl Ta PeIakTOpH, aBTOMATHYHI KOPOOKH

109



nepenad, 10 CaMOHAaBYAIOThCS, JAPOHM, YaT-00TM 1 T.A. CTadd 3BUYHUMHU
MOMIYHUKAMH JIFOAWHH. Takok, BEMHYe3H1 00CITH mam'sTi Cy9acHUX KOMI'IOTEPIB Ta
iXHSI MPOAYKTUBHICTD J03BOJISIOTH aKyMYJIIOBAaTH JIaHi, K1 KOXHA JIIOJUHA 3aJIUIIAE
y BIpTyaJbHOMY BHMIpi Cy4acHOi peajbHOCTI — Yy COIIaIbHUX Mepexkax, Ha PI3HHX
caiitax, B enekTpoHHid momrTi. Li, 3maBanmocs O, MamOMOMITHI «XJIOHI KPUXTH»
J03BOJISIIOTh CKJIACTM TOBHUM TMOPTPET 1HAWMBINA, ax J0 mepeadadeHHs WHoro
MOKYTIOK, [il, KyJIbTYpHHX I1HTepeciB. BukopucranHs mnoaiOHuX Haa3aAi0HOCTEN
JITOPUTMIB, 110 CAMOHABYAOTHCS, IIPOCTATAETHCA B1Jl TAPT€TOBAHOI PEKIaMHU 1 a 110
KOPCTKOrO modiinecbkoro Harany. JlooguHa, ska Jopydniia YacTUHY CBOIX
000B'I3KIB KOMII'IOTEPY, MEPETBOPIOETHCS, 32 IEBHUX OOCTABHUH, HA BIAKPUTY KHUTY
JUIA IITYYHOTO I1HTENIEKTY, 3JaTHOro mnepeadadyuTH 1 BIUIMHYTH Ha ii IOBEIIHKY.
TakuMm ymHOM, JIFOJCHKA LMBLII3ALIS BXOJAUTh Y HOBUM €OH, A€ IITYYHUH IHTEIEKT
MOXe HaOyTH TOTAJIBHOTO KOHTPOJIIO HaJl COIiyMOM. 3MIHHM, IO BiJ0OYyBarOThCH,
MOXXYTh TPU3BECTH 10 MACIITAaOHMX COLIANBHUX TpaHCPOpMaIliil, SIK yCYHYBIIH,
3aBJISKH PIBHOMY JOCTYITY 10 BCUISKHUX OJIar, COIliabHy HEPIBHICTH, TaK 1, 10 OLTBII
HMOBIpHO, 3arJMOMBIIM 1 - MIJAKOPUBIIM BCE OUIBIIOCTI KyINUl JIOACH, IO
KOHTPOJIIOIOTh «IUTAHETAPHUH IITYYHUI 1HTEJIEKT.

HaliBaxnuBimiuM  (QakTopoMm, IO BIUIMBAE Ha peaji3alil0 MO3WTUBHOIO Ta
HeraruBHoro noteHuiany LI, BucTymae cTymiHb HOro aBTOHOMHOCTI YW BJIACHOI
cBoOomu. YuMm Ounbiia cBoOonma Oynae Hamana LI, Tum Okl «HemepenOaueHUM)
pe3ynbTaTOM MOXKE BIH MPUNTH y TpoIEeci peanizalii MOCTaBICHUX 3aBAaHb; THM
O1IbIIIE HOPM 1 IIIHHOCTEH JIOAMHU MOKE 3MIHMTH; TUM MEHIIIE «CBOIX BHCHOBKIBY
BIH 3MOXKE «IOSICHUTW» roauH1. Hananus «moBHoi cBoOoau» i LI moxke o3Hayatu
IOBHY HecBOOOmy camoi JronuHM, HapiTe skmo Il y cBoili gisimbHOCTI
KepyBaTUMETbCSA HalKpaIMMU LIISIMU 1I0JI0 «BAOCKOHAJIEHHS» HAILLIOTO XKHUTTH.

HagiTe sixmo nuranus ceodoau i I Mmoke, y 3a3HaueHUX mapaMeTpax, 31aTuCs
MUTAHHSIM MailOyTHHOTO, BXE€ CBOTOJHI ICHYIOTh BaXKJIUBI cdepu, 1€ Horo
aKkTyalbHICTh oueBuAHa. Hampuknan, takoro € cdepa OoioBoro IIII, sxuii Bxe
CBOTOJIHI 3aCTOCOBYETHCA JUIsl 3HUIICHHS OOHOBUX 00'€KTIB CYNpPOTHMBHUKA Ta HOTO
#uBoi cri. GakTuyHo, MaluHu, ocHaieHi enementamu T (aponun, cuctemu I1110,
[TPO Tom0) MOXYyTh aBTOHOMHO NpHUMMAarTy pillleHHs NMpo BOWUBCTBO jronel. Ilpu
IIbOMY ICHY€ Oe3Jlild MEHII OYEBUIHUX, aje MpPU IbOMY PHUBHKOTEHHUX cdep
3actocyBanHs LI

Yeroshenko T.

To Section 6 Regulatory Framework for Artificial Intelligence
Development in Ukraine

Assessing the magnitude of current transformations in the human civilization, the
founder and executive chairman of the World Economic Forum in Davos, Klaus
Schwab said, “The changes are so profound that, from the perspective of human
history, there has never been a time of greater promise or potential peril.”. The fears
and hopes expressed by one of the most influential economists in the world are
mainly caused by the global adoption of artificial intelligence technologies. These
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technologies, such as machine translation and editing tools, adaptive automatic
transmission, drones, chatbots, etc. have turned into common human assistants and
are now a part of modern everyday life. Furthermore, the expanded storage capacity
of modern computers and their performance enable the accumulation of data that each
individual leaves in the virtual dimension of contemporary reality, such as social
networks, various websites, and electronic mail. These ostensibly insignificant parts
could be put together to create a complete portrait of the personality, to the extent of
predicting their purchases, deeds, and cultural interests. The application of these
extraordinary self-learning algorithms ranges from the targeted advertising to strict
police surveillance. Under certain conditions, a human, who has delegated a part of
one’s duties to the machine, becomes transparent to the artificial intelligence capable
of forecasting and influencing human behavior. As a consequence, human civilization
enters a new eon in which artificial intelligence might potentially gain complete
control over the society. The current changes could bring about

the large-scale social transformations, either by eradicating social inequality by
means of an equal access to resources, or, which is more likely, by exacerbating it
bringing everything under control of those in charge of “the planetary artificial
intelligence”.

The degree of Al autonomy or its own freedomis the most significant factor
affecting the realization of both its positive and negative potential. The more freedom
is given to Al, the more “unpredictable” the result could turn out to be in the process
of the tasks execution; the more norms and values of a human could alter; the less
“conclusions of its own” Al would be able to “rationalize” to a human. Giving Al
“total freedom” could result in a human losing all of the personal freedom, even if Al
is driven by the most righteous intentions to “improve” our lives.

Even if, under these conditions, the issue of Al freedom could appear to be a matter
of the future, it has already become relevant in a number of domains. For instance, in
a domain of Al designed for military applications, which is already employed to
destroy enemy’s weapons, Vehicles, and manpower. In fact, machines equipped with
Al elements (drones, air defense systems, missile defense systems, etc.) can select
and eliminate human targets without human intervention. Nevertheless, there is a
large number of less evident yet risk-related applications of Al.

Kasumup B. B.
o BeTymy

HoBuil TexHonoriunuil yknan, skuil mouaB gopmysatucs 3 moyatky 21 cromitrs
MiJ BIUIMBOM CTPIMKOTO PO3BUTKY I1H(OpPMAIIHHUX TEXHOJOTiH, 0a3yeThCs Ha
BUKOpPHUCTaHHI KiOepdizuuHux cucteM. MaTepiaibHHI CBIT CbOTOJIHI 3JMBAETHCS 3
BIPTyaJIbHUM, YTBOPIOIOYM €IMHY LHUPPOBY exocuctemy. HalBakmupimmm
(akTOpOM YCHIIIHOCTI TAKOTO PYXY € BIPOBAKEHHS 1HTEIEKTYaTbHUX BUPOOHUYMX
CUCTEM, OCHAILEHUX IITYYHUM 1HTEJIEKTOM.

OuikyeThes, o B MailoyTHpoMy BuTpatu Ha LI 3poctatuMyTh 3a paxyHOK TOTO,
mo Oi3HeC mparHe NPUIIBUALIMTUA HUGPOBY TpaHCHOPMAII0 Ta TEXHOJOTIUHUN
po3BUTOK. ToX y HalWOMMOK4Id MEPCTIEKTUBI PUHOK IITYYHOTO IHTEJEKTY JOCSTHE
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99,94 mupn nomapiB 'y 2023 p. mpu cepenHboMy piuHOMY 3pocTaHHi 34,86%.
[Ipaktiune Buxkopuctanss I Oyae ronoBHUM YUHHUKOM, OCKUIBKH MiANPHUEMCTBA
rapaHTyloTh, 110 BOHU 3apoOJIsiioTh rpoir, BukopuctoBytoun I ams BupimeHHS
KOHKPETHHX IIPOOJIEM.

3 ornAay Ha Takuil IPOTHO3 1 BPaxOBYIOUM HAsBHUN MOTEHINAT Ta BHUKJIMKH, IO
CTalOTh TEpel JEepXKaBOIO, HANOUIBII MPIOPUTETHUMHU HANPSIMaMH PO3BHUTKY
MITYYHOTO 1HTEEKTY B YKpaiHi CJiI BBAXKaTH BUPOOHHUIITBO Ta 00OPOHHY chepy.

o migpo3ainy 7.1 po3ainty 7 «llITyynnii inTesiekT y cdepi 6e3nexun Ta 000poHHU
Ykpainm»

Oxkpim kiOepOe3neKku, 3HA4YeHHS SKOi HEHMMOBIPHO 3pOCIO B OCTaHHI POKH,
HAWBAXKJIMBILIIUM HANPSIMOM JIOCHIJIPKEHHS Ta BIPOBAKEHHS IITYYHOTO 1HTEJIEKTY B
0o00poHHIN cdepl cCli  BBaKaTH CTBOPEHHS Ta BHUKOPUCTAHHS MOOUIBHUX
IHTENIEKTYyaJIbHUX CHCTEM. Taki CHUCTEMH [I03BOJISITh 3aMICTh HaJ3BUYANHHO
Bpa3JIMBOTO  I[IEHTPAII30BAHOIO  KOHTPOJIO 13  3a3Jajierib  BU3HAUYCHUMU
VOPABIIHCBKUMH Ta CHUTyalllUHMMH ILI€HTPAaMH BUKOPUCTOBYBATH IOBHICTIO
PO3MOJIIEHU CUCTEMHUN KOHTPOJIb, SIKUM € CTIMKUM, HAAIMHUM Ta JAUHAMIYHO
CTPYKTYPOBAHHM.

CTBOpEHHS IHTENEKTYaTbHUX MOOUTBHUX CUCTEM € OJIHIEIO 3 TOJIOBHUX KOHIICTIIIN
oprasizaiii pi3HOPIJTHUX HAIlOHAJIBLHUX 1 MIKHAPOJHHMX CHJ, BIIOMHX IIiJi Ha3BaMU
"Mogzaiuni BiiiHM" Ta "bararomoMeHHi omepaiii', SKi 3apa3 aKTUBHO peaizye
AreHTCTBO 000pOoHHUX HociiaHulbkuX npoekTiB DARPA (CIIIA).

Konmeniis "Mo3aiuni BiMiHH", MOAIOHO 10 KepaMiyHOI IUIMTKM B MO3aill,
00’eHye O00MOBI MIaT@opMu pa3oMm, o0 3poOuTH makeT cuia. MeTa mojsraTuMe B
TOMY, 1100 CKepyBaTH Ha BOPOTA CTUIBKU PI3HOPIAHUX miaT(opm 30poi Ta JaTHUKIB,
10 Moro cuiau OynyTh MepeBaHTa)KeHi. TOX TOJOBHY 171el0 TaHOI KOHIEMIT MOKHA
BHCJIOBUTH TaKMM YHHOM: Y35TH CKJIQJHICTh 1 MEPETBOPHUTH 1i Ha aCUMETPHUHY
nepesary.

3aBgaHHs oOpraHizamii Ta IUIAHyBaHHSA pO3MOAUIEHHX MOOUIBHUX CHCTEM
BIIMCYEThCS B HEIIOJABHI CIUIbHI KOHUeNMii '"bararogqomMeHHUX omepariii'".
[IpoTHCTOSIHHS MPOTH PIBHUX KOHKYPEHTIB O3HAya€ HEOOXIAHICTh 3aXMIIATH CHIIH
BIJI 3arpo3, sIKi MOXKYTh HAAXOAUTH 3 OYIb-IKOT0 TOMEHY — HA3€MHOT'0, TOBITPSIHOTO,
KOCMIYHOTO, MOpChKOTO  Ta/abo  kibepmpoctopy. BuHukae  HeoOXiTHICTDH
OpraHizoByBaTH 0araTOKOMIIOHEHTHI POOOTOTEXHIYHI KOMILJIEKCH B 1HTEJIEKTYyallbHI
aBTOHOMHI CHCTeMH (po1), IO MIIF0Th 06€3 IIEHTPATBLHOTO Ta 30BHINIHBOTO KOHTPOJIIO.

Oco6uBYy poJib y Ha3BaHUX KOHIIEMIIISAX BIAITPalOTh OC3MUTOTHI JITANbHI arapaTu
(BITJIA) abo aponu. 3poctaHHs oOcsTiB 3akymiBeib BiiicbkoBux BIIJIA B ychomy
CBITI € cyTTeBUM (aktopoM. Tak 3aranbamii puHok BITJIA y 2019 porii omiHoBaBcs y
19,3 mapa nonapiB CIIIA, 1, 3a nmporHo3amu, nocsirae 45,8 mutbspaa gonapis CIIA
no 2025 poxky mpu MOKa3HHUKY 3pocTaHHs 10 15,5% na pik. [{um mnokasHukawm,
0€3yMOBHO, CHpUsIO TakoX BUKOpucTaHHS bBIIJIA B pi3HUX KOMeEpLIHHUX
nporpamax, TaKMX SK MOHITOPHHT, 3WOMKa Ta KaprorpadyBaHHS, TOYHE
3emi1epoOCTBO, AUCTAHIIHE 30HAYBAHHS 3 IOBITPS Ta IO0CTaBKa MPOAYKIII.
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Buxonsun 31 cdep 3acTocyBaHHs, OCHOBHHMHU HAaNpsIMaMu BIPOBAKEHHS
IMTYYHOTO IHTENEKTY B MOOLIBHI CHCTeMH, 10 skux HaiexuTb 1 BIUJIA, ciin
BU3HATU: MAalllMHHE HAaBYaHHs], KOMII IOTEpHUH 3ip 1 po3mi3HaBaHHS 00pasiB, aHai3
BEJIMKUX JTAaHUX, CTIHKI CHUCTEMH 3B’S3KYy, MYJIbTUAr€HTHI TEXHOJOTIl yIpaBiIiHHS Ta
Oprasizarlii CliBTOBapUCTB aBTOHOMHHX POOOTIB.

Meta noennanns BIIJIA 1 mTyyHOro iHTENIEKTYy MOJIATAE B TOMY, 1100 3poOHUTH
e(eKTUBHUM BUKOPUCTAHHS BEJIMKUX HAOOPIB JaHUX (HAMpUKIaA, aepoPOTO3HIMKIB)
SIKOMOTa O1JIbIII aBTOMATH30BaHUM 1 0e3npooieMHuM. BITJIA MOXyTh pO3KpUTH BECh
CBI1M MOTEHIN AT TIILKK TOJ1, KOJM 301p 1 aHATI3 JaHUX JOCATAIOTh HANBUILOTO PiBHSA
aBTOMaTu3alii. Ane ciijl BpaxoByBaTH, 110 noegHaHHs BIIJIA 1 mTy4HOro 1HTENEeKTy
Ma€ CEHC TUIbKM B TOMY BUIAJKY, AKIIO 11€ EKOHOMMTbH I'polli 1 yac, 1o 0coOJIMBO
BaXUIMBO MpU BIICHKOBOMY 3acTOCyBaHHI. Y J€JKMX BUNAJKaX TPaAULIMHUNA
KOMII'FOTEpHUH 31p y NO€HAHHI 3 MAIIMHHUM / TJIMOOKMM HABUAHHSM BCE IIE MOXKE
OyTH MPOCTILIKM 1 KpalluM PIIICHHSIM.

HAIIPAMMU AIAJTBHOCTI
HAYKOBO-HABYAJLHOI'0 HEHTPY LITYYHOI'0 IHTEJEKTY Ta KidepOe3neKku

1. locmiKeHHS:

- MalIMHHE Ta TTHO0KEe HABYaHHS,

- KOMIT FOTEpHUU 3ip 1 po3Mi3HaBaHHS 00pa3iB;

- IHTEJICKTyaJIbHUN aHaJli3 BEJTUKUX JIaHUX;

- CTIMKI CHCTEMHU 3B’ SI3KY,

- MYyJIbTHAr€HTHI TEXHOJIOT1i YIIpaBIiHHS;

- aBTOHOMHI po0OTH;

- MOOUIBHI 1HTEICKTYaIbHI CUCTEMU,;

- IHTEJIEKTyaJbHE OIpAIfOBaHHS TEKCTIB,

- TOJIOC 1 MOBa, KEPOBaHI IITYYHUM IHTEJIEKTOM;

- IITYYHUU IHTEJIEKT Yy XMapUHHOMY CEpPEIOBHIIII;

- IHTEJEKTyaJlbHI CUCTEMHU B OXOPOHI 3/10pOB’f;

- HOBITHI TexHoJoTii [HIYyCTpii 4.0;

- 1HTCNEKTyalbHUN IU3aiiH 1 BAPOOHUIITBO;

- MOJEJIbHO OPIEHTOBAHE YNPABIIIHHS 1HTEJIIEKTYaJbHUMHA BUPOOHUYUMHU
CUCTEMaMHU;

- Oesneunuit [HTepHeT peyei;

- IHTENEKTyaJIbHUI MOHITOPUHT 1 MPUUHATTS PIIICHB;

- YCBIJJOMJICHHSI Ta IPOTHO3YBAaHHS CUTYaIlll;

- IHTENEKTyaJIbHI1 TEXHOJOTIi KibepOe3neKn MpOMHUCIOBOCTI 1 OpraHizalliil.

2. HaBuanHs:

- MIATOTOBKA TOKTOPIB (dislocodii Ta TOKTOPIB HAYK 31 CliemiaibHOCTE: 122
«Komm’rorepni Haykmuy, 125 «Kibepbesneka», 126 «Indopmartiiini cuctemu ta
TEXHOJIOT1i»;

- MArOTOBKA MAriCTpiB 3a OCBITHIMH IporpamMaMu B c(epi MITYIHOTO THTEIEKTY;

- TIIBUINEHHS KBaTidikarlii mpoMUcIoBUX (PaxiBIliB 1 TEPCOHATY IICHTPIB
Ki0epOe3neKu 3 MUTaHb BUKOPUCTAHHS HOBITHIX 1HTEICKTYyaJIbHUX TEXHOJIOTIH.
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3. Ceprudikairis crieniaiicTiB y chepi MTYIHOTO THTEIEKTY.

Jo ninpo3ainy 7.4 po3aiity 7 «lIITydHui iHTeJIeKT y IPOMHUCJIOBOCTI Ta
eHepreTuIli»

BcecBitHst mporpama «lHTenekTyaibHi BHPOOHHYI CHUCTEMH», SIKa PO3MOYANach
HAMPUKIHIII MUHYJOTO CTOJITTS 3 cepii JOCHiAHMIIBKUX TPOEKTIB, 3apa3 craia
OCHOBHOIO py1IiiiHor0 cuinoro [HaycTpii 4.0. IHTenekTyabH1 BUpOOHNUY1 CUCTEMU, SIKI
0a3yloThCsl Ha BCEOIYHOMY BHKOPHCTAaHHI BOYJIOBAaHMX KOMIT'IOTEPHHX MOJEJCH,
npu3Benu a0 nosisu kidepdizuunux cucreM (KDC), 3maTHUX NOE€HYBATH pealbHUN
Ta BipryanbHuil cBIT. 3apaz3 KOC 3abe3nedyloTh Taki I1HTEJNEKTyallbHI cQepu
BUPOOHHUIITBA, SIK ABTOHOMHI pPOOOTH, JIOMOBHEHA PEAIbHICTh, PO3IIUPECHE
BUPOOHUIITBO, BEPTHKAJIbHA Ta TOPU3OHTAJIbHA 1HTErparlis, BEJIHUKI JaHi, XMapUHHI
TEXHOJIOT1i, IMITalliHEe MOJEIIOBAHHs, IHAYycTpladbHui I[HTEepHET peueld 1
kibepOesneka. buabmr TOro, KOMI'IOTEpHI MOJENI, SIKI € TOJOBHHUM YWHHHUKOM
IITYYHOTO 1HTEJEKTY, Oe3MocepelHb0 BOYIOBYIOTECSI B KOHTYp YIPaBJIIHHS Ha BCIX
PIBHSIX NPUUHSATTS PIIMIEHb: BiJ CTPATETIYHONO Ta TAKTUYHOrO IUJIAaHYBAHHS [0
KEepyBaHHS TEXHOJOTIYHIUMH MIPOIIECAMHU.

VYpaxoByroun HasgsBHUH 1HTEIEKTyaIbHUI NOTEHIIIAN, HAUOIM>KYMM 4YacoM Y KpaiHa
MOXE CTaTU pEriOHAIBHUM JiAepoM Yy IHHuX cdepax, 3a0e3neuyroyd HaJlaHHA
KOMIUIEKCHUX 1 BUCOKOTEXHOJIOTTYHHUX 1HKEHEPHUX MOCIYr HacamIepesa 3a TaKUMH
HaTpsiMaMu:

- IporpamyBaHHS B c(epl IPOMHUCITOBUX BHUCOKMX TEXHOJIOT1 Ta CTBOPEHHS HOBHX

MIPOrpaMHUX MPOAYKTIB, BKJIFOUAOUH HOBI TeXHOJIOT11 [HIycTpii 4.0;

- JU3aiiH (ENEeKTPUYHUI, MEXAHIYHUN, €EKTPOHHUMI, TEXHOIOTTYHUMI, OyA1BETbHUN

TOIIO);

- TIPOMHMCIIOBA aBTOMATH3aIlisl, KOMIT IOTEpHU3allisl Ta IHTEJIEKTyasi3ailis (BKI0Yaoun

BBCJICHHS B CKCILTyaTalllF0 TPOMHCIIOBUX MaliJaHIUKIB);

- po3poOKa Ta BUPOOHUIITBO CKJIAAHOI, APIOHOCEPIHHOT a00 YHIKATIBHOI MPOAYKITIi.

Jist BHyTpimIHbOrO puHKY IHaycTpis 4.0, HanmoBHEHA pIMIEHHSM IITYYHOTO
IHTEJIEKTY, Ma€ CTATH KaTaxi3aTOPOM 3POCTaHHS IPOMHCIOBOCTI, @ TAKOK 000POHHO-
MIPOMHUCIJIOBOTO KOMIUIEKCY. [IpyM 1bOMy BEIMYE3HMM BUKIUKOM € 3anydeHHsa [T-
KOMIIaHii, HAyKH Ta YHIBEPCHUTETIB 10 HHU(PPoBOi TpaHchopmarllii yKpaiHCHKOI
IIPOMHUCIIOBOCTI Ta eHepreTuku. Ha Tl Hectaul poOOYOi CHIIM 1€ TaKOX MOXKE
03HAYaTH 30UTBIICHHS MOMUTY Ha aBTOMATH3AIIIIO.

o po3niny 8 «HaykoBe, kajjpoBe Ta MaTepiajibHe 3a0e3Me4eHHs] HAIlIOHAJIbHOL
€KOCHCTEeMHU IITYYHOI'0 iHTEJIEKTY»

HaiiBaxxnusimoro ckinagoBoro ekocucremu LI € pecypcHe 3a0e3neueHHs
HAYKOBUMH KaJpamH, IH)KEHEepaMu Ta TNEAAroriyHMMM TpalliBHUKaMH, Ha SKUX
[MOKJIAar0ThCS TaKl 3aBAaHHS:

- TIPOBEACHHS AaKTyalbHUX 1 pE3yJAbTAaTUBHUX HAYKOBUX  JOCHIKEHb 3
dbyHIaMEHTAIBHOI Ta TPUKIAHOT TEMATUKH B CEpl MITYIHOTO IHTETIEKTY;
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- Y3TO/KEHHS TEMaTHUKH HAayKOBUX NOCIIDKeHb 1moa0 po3Butky LI B Ykpaini 3
ypaxyBaHHSM MOTPeO Iep>kaBH Ta CyCIIIbCTBA;

- MATPUMKA Yy4YacTi HAyKOBIIIB Yy MDKHApOJHUX BHCTaBKaX 1 KOH(MEPEHIIiX,
3MIMCHEHHsS] HAyKOBUX IIyOJiKamiii y TMPOBIIHUX MIKHAPOJAHUX BUJIAHHSX,
BIJIKPUTTS HOBUX JIPYKOBAHUX Ta €IEKTPOHHUX BUaHb 3 poosiem L1II;

- BIOKPUTTS HOBHX Ta YAOCKOHAJICHHA HAsSBHUX OCBITHIX IpOrpaM y Hampsmax
BUBYAHHS Teopii Ta mpaktuku LI, a Takox iX BUKOPUCTaHHS B PI3HUX TaTy3sX
3HaHb;

- po3poOKa CTaHAApPTIB MIATOTOBKM OakajaBpiB, MaricTpiB Ta acHipaHTiB 3
ypaxyBaHHSM MEePCHEKTUB BUKopucTanus 111

- PO3MOBCIOJKEHHSI BXXE HAKOMMYEHOTO JOCBiAy B po3pobii cuctem LI, sikuit 6yno
OTPUMAHO TIij] Yac BUKOHAHHS mporpam Temnyc-4 ta I opuzonm 2000,

- BIAKpUTTS okpemoi HomiHamii 31 Il mpu mnpoBeneHHI HaykoBHX (HEeCTHBAIIB,
KOHKYPCIB cTapTariB 1 GopyMiB;

- 320XOYEHHS TaJAHOBUTOI MOJIOJI JO CHPUUHATTA Ta po3BuTKy iaeil UII uepes
Many akaiemiio HayK.

Kazymyr V.
To Introduction

The new era of technology, which came in the 21st century due to the rapid
development of information technology, is based on cyber-physical systems.
Nowadays, the physical world is merging with the digital world, forming a single
digital ecosystem. The key success factor of that modification is the introduction of
intelligent manufacturing systems.

In the future, Al costs are expected to rise as businesses strive to accelerate digital
transformation and technological development. Al market is forecast to reach USD
99.94 hillion by 2023, at a CAGR of 34.86% during the forecast period. Practical use
of Al will be a major factor as businesses ensure they obtain income using Al to
solve specific problems.

Considering the forecast, the existing potential, and challenges faced by the
government, the manufacturing industry and the defense sector should be defined as
priority areas for the development of artificial intelligence in Ukraine.

To Subsection 7.1, Section 7 Artificial Intelligence in National Security and
Military-Industrial Complex of Ukraine

In supplement to cybersecurity, the importance of which has increased incredibly
in recent years, the most important direction of research and implementation of
artificial intelligence in the defense sector should be considered the creation and use
of mobile intelligent autonomous systems. These systems will be designed with
distributed control architecture, which is secure, reliable, and dynamically structured,
instead of the centralized control architecture with predetermined supervision and
situational centers.
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The creation of mobile intelligent autonomous systems is one of the main concepts
of the organization of heterogeneous national and international forces, known as
“mosaic warfare” and “multi-domain operations”, which are being actively
implemented by the Defense Advanced Research Projects Agency (USA).

The concept is called “mosaic warfare”. Like the ceramic tiles in mosaics, these
individual warfighting platforms are put together to make a larger picture. The aim is
to utilize multiple heterogeneous warfighting platforms and sensors to gain an
advantage over adversaries. Therefore, the core idea of this concept can be expressed
like that: to transform complexity into an asymmetric advantage.

The arrangement of distributed control mobile systems harmonizes with the
concept of “multi-domain operations”. Confronting equal competitors means the need
to protect forces from threats that can come from any domain — land, air, space, sea,
and cyberspace. It is essential to transform multicomponent robotic systems into
UAVs with swarm intelligence operating without central and external control.

A key role is played by unmanned aerial vehicles (UAVS), or drones. The rise in
the procurement of military UAVs worldwide is one of the most significant factors.
Thus, the UAV market is projected to grow from USD 19.3 billion in 2019 to USD
45.8 billion by 2025, at a CAGR of 15.5% during the forecast period. The increasing
use of UAVs in various commercial applications, such as monitoring, surveying and
mapping, precision agriculture, aerial remote sensing, and product delivery, is also
contributing to the growth of the UAV market.

Based on the scope of application, the main directions of implementation of
artificial intelligence in mobile systems, which include UAVs, are machine learning,
computer vision, and pattern recognition, big data analytics, reliable communication
systems, multi-agent control technologies, and establishment of autonomous robot
communities.

The aim is an application of artificial intelligence (Al) in unmanned aerial vehicles
(UAV) to make the efficient use of large datasets (for instance, aerial photographs),
which is automated and almost uncomplicated. UAVs can reach their full potential
only when the data collection and analysis process reaches the highest level of
automation. However, it should be kept in mind that the fusion of UAVs and artificial
intelligence makes sense only if it saves money and time, which is especially
important when used for military purposes. In some cases, traditional computer vision
combined with machine/deep learning can still be a simpler and better solution.

AREAS OF ACTIVITY
of the Research and Training Center for Artificial Intelligence and
Cybersecurity
1. Research:
- machine and deep learning;
- computer vision and pattern recognition;
- data mining;
- reliable communication systems;
- multi-agent control technology;
- autonomous operations;
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- mobile intelligent autonomous systems;

- intelligent text processing;

- voice and speech controlled by artificial intelligence;

- artificial intelligence and cloud computing;

- intelligent systems and healthcare;

- Industry 4.0 technology trends;

- intelligent design and manufacturing;

- model-oriented management of intelligent manufacturing systems;

- trustworthy Internet of Things;

- intelligent monitoring and decision-making;

- intelligent situational awareness and forecasting;

- intelligent cybersecurity technologies of industries and organizations.

2. Training:

- Doctor of Philosophy and Doctor of Sciences programs in specialties 122 -
Computer Science, 125 - Cybersecurity, 126 - Information Systems and
Technologies;

- Master’s Degree programs in Artificial Intelligence;

- advanced training of professionals and personnel of cybersecurity centers on the
use of the latest intelligent technologies.

3. Awarding Certificates to Al professionals.

To Subsection 7.4, Section 7 Artificial Intelligence in
Manufacturing Industry and in Power Sector

The global Intelligent Manufacturing Systems program, which was started at the
end of the twentieth century with a series of research projects, has now become the
core catalyst of Industry 4.0. Intelligent manufacturing systems, based on the
comprehensive use of embedded computer systems, have led to the emergence of
cyber-physical systems (CPSs) capable of merging real and virtual worlds. Currently,
CPSs are applied in several fields such as autonomous robotics, augmented reality,
manufacturing, horizontal integration and vertical integration, big data, cloud
technology, simulation modeling, industrial Internet of Things, and cybersecurity.
Moreover, computer models, which are the major artificial intelligence factor, are
directly embedded in the control loop at all levels of decision-making: from strategic
and tactical planning to technological processes control.

Considering the current intellectual potential, Ukraine can become a regional
leader in these areas in the short run, ensuring comprehensive and high-tech
engineering services primarily in the following areas:

- computer programming in the high-tech manufacturing industry, creation of new

software products, including new technologies of Industry 4.0;

- design (electrical, mechanical, electronic, technological, construction, etc.);

- industrial automation, computerization, and intellectualization (including the
commissioning of industrial zones);

- development and manufacturing of complex, small-scale, or unique products.
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As for the national economy, Industry 4.0, filled with artificial intelligence

solutions, is expected to foster manufacturing industry development, as well as
defense industry development. However, the involvement of IT companies, science,
and universities in the digital transformation of the Ukrainian manufacturing industry
and power sector poses a great challenge. Moreover, labor shortage might lead to the
shift to automation.

To Section 8. Scientific Support, Staffing, and Funding for the National
Artificial Intelligence Ecosystem

The essential component of the Al ecosystem is the supply of scientists, engineers,

and pedagogical employees, who are entrusted with the following tasks:

to conduct relevant and effective fundamental and applied Al research;

to coordinate the scientific research on the development of Al in Ukraine with the
needs of government and society;

to support the participation of scientists in international exhibitions and
conferences, to publish scientific papers in reputable international journals, to start
a new paper or digital journals on Al problems;

to start new educational programs and to improve existing ones that deal with Al
theory and practice, as well as Al applications in various fields of knowledge;

to develop standards for postgraduate education and bachelor’s degree programs,
taking into account the benefits of Al applications;

to share your experience in Al systems development, which has been acquired
during the implementation of Tempus IV and Horizon 2000 programs;

to create Al awards to be presented at scientific festivals, startup competitions and
forums;

to encourage the talented youth to perceive and develop Al ideas at the Junior
Academy of Sciences of Ukraine.
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Kanmenxo M. C.

o po3niny 8 «HaykoBe, kajjpoBe Ta MaTepiajibHe 3a0e3Me4eHHs] HAIlIOHAJIbHOL
€KOCHCTEeMHU IITYYHOTI'0 iHTEJIEKTY»

Puc. 1. be3nepepBHwii TaHITIOT POBEICHHS, KOMEPIIiai3allii Ta BIPOBa/HKEHHS HAYKOBUX JIOCIIHKEHb
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Klymenko M.

To Section 8. Scientific Support, Staffing, and Funding for the National
Avrtificial Intelligence Ecosystem

Fig. 1. Conducting, commercializing and integrating scientific research
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KoBaaeschknii C. B.

Jo ninpo3ainy 7.4 po3aiity 7 «lLITydHuni iHTeJIeKT y IPOMHUCIOBOCTI Ta
eHepreTuIli»

3abe3nedeHHs] PO3BUTKY BUPOOHHYO-EKOHOMIYHMX CHCTEM PI3HOTO MPU3HAYEHHS
notpedye BpaxyBaHHS TaKHX OCOOIMBOCTEH
1. [ToTik 3aMOBJEHb Ha MPOAYKIID BHPOOHUYO-CKOHOMIYHUX CHCTEM €

0araTOHOMEHKJIATYPHUM, MaJIOCEPIMHUM Ta 1HJIUBIAYaJIbHUM 1 Mae HEOOMexkKeHe

pU3HAYCHHSI.

2. O6nanHaHHs MalOyTHIX BHUPOOHMYO-€KOHOMIYHMX CHUCTEM IIOBUHHO MaTu
HEOOMEXEeHY OllepalliiiHy THYYKICTh OJHOYACHO 3 ILUIBOBUM (PYHKIIIOHATHBHUM
PU3HAYCHHSIM.

3. 3aBHaHHA (QYHKIIOHAIBHOI JIarHOCTHUKM TOBHUHHI OyTH CHpsAMOBaHI Ha
IIBUJIKOJIII0 Ta OTPUMAHHSI MOCTIMHO OHOBIIIOBAaHOI iH(GOpMallii TPO CHIBHO- Ta
cnabkodopmanizoBaHi HakTopH, 10 AIIOTh Y CUCTEMAaX.

4. ITndopmauiiine 3a0e3ne4eHHs] TOBUHHO 0a3yBaTHCs HA OTPUMaHHI Ta ONpallOBaHH1
BEJIMKHMX MACHBIB JJaHHUX Y peasbHOMY 4aci [3].

Hanpukiaz, nepcrnekTiuBa 3aCTOCyBaHHS MOOUIbHUX 1HTEJIEKTYaIbHUX POOOTIB J1a€
3MOTy TMOIVIAHYTM Ha YMOBH Oprasizamii BUPOOHHUYOrO MpoIlecy Uexy 010
MOOUIBHOCTI HE TIJIBKU 3 OOKY THYYKOCT1 TEXHOJIOTTYHUX MOKIIUBOCTEH 00JIaIHAHHSI.
Takox 3’SBISETBCS MOMIMUBICT TIEPEMIIICHHS TEXHOJIOTTYHOTO O0JIaHAHHS
(MOOLTPHUX 1HTENIEKTYaJIbHUX TEXHOJIOTTYHHUX MAIMH) 32 MOTPe0Or0 Ha BHUPOOHHUI
TUJSTHKY 1711 BUKOHAHHS TEXHOJIOTIYHMX oTepaliii abo Ha 30MpalibHy AUISHKY IS
NIEPEKOMIIOHYBaHHs. 3MiHAa HOMEHKJIATypH BHUPOOIB MPU3BOAUTH JO 3MIHHM BUMOT
10/I0 KOMIIOHYBAHHA JUTBHUILL 1IeXy. TaKuM YMHOM, TPAIUIIIAHI CXeMH OpraHi3aiii
BUPOOHUIITBA 3 YCTaTKyBaHHSIM, SIKE BCTAaHOBICHO Ha (yHIaAMEHTaX, €
HEMPUUHATHUMU. AJsie 00JIalHaHHSA PI3HOTO NPHU3HAYEHHS MOKHA MOOYyJIyBaTH Ha
0a3l PyXJIMBUX MEXaHI3MIB MapajiesibHOi CTPYKTYpH, 3a0e3Meuyloud HE TUIbKH
BEJIMKY amnapaTHy THYYKICTb, ajie ¥ (yHKIIOHAJIbHY aJalTUBHICTh Ha OCHOBI
0ararokaHaJlbHOTO Ta OaraTOKOHTYPHOTO YIpPaBJIiHHSA 3a JOMOMOIOI CHUCTEM
aBTOMAaTUYHOTO KepyBaHHS [4]. YpaBlliHHS BUKOHABYMMH PYXaMH TEXHOJIOTTYHUX
MallMH 3 MEXaHi3MaMHu MapalelbHOi CTPYKTYpH SIBJSE COOOIO CKIIAJHE 3aBIaHHS,
BUPIIIIECHHS SKOTO MOKHa OTPUMAaTH Ha OCHOBI PO3B’S3aHHS 3a/1auy KIHEMATHUKHU Ta
JUHAMIKM BUKOHABYMX MEXaHI3MiB. Y pe3yJibTaTi MOXKYTh OyTH CTBOPEHI YMOBH JJIs
TOYHOTO TO3WI[IOHYBaHHS POOOYMX OpraHiB BUKOHABUMX MEXaHI3MIB TIPH
ONTUMAJIPHUX MIBUIKOCTSX 1 MPUCKOPEHHIX IXHIX PyXiB MO 3a/1aHiil TpaekTopii. [Ipu
IbOMY BHHHUKa€ MoTpeda 3a0e3MeunT aBTOMaTHUHY J11arHOCTUKY BHYTPIUIHBOTO Ta
30BHIITHBOTO COIIAJIBHO-€KOHOMIYHOTO OTOYEHHS BUPOOHHMYMX cHUcTeM. J[Js 1boro
CUCTEMHU YIpaBIiHHA TOBUHHI OYTHM OCHaIleHI 1H(GOPMATUBHUMU CUCTEMaMU
ineHTudikarii o6’exTiB [5].

Yce ue dopmye ysSBISCHHS MPO MEPEKEBUU XapakTep MOOYJAOBH BUPOOHHUMX
CUCTEM, Ji€ BUPOOHWYI [JIJISHKH CTBOPIOIOTBCS 32 MUTTEBUM 3aMOBJICHHSIM.
OO6nagHaHHA Ma€ BUIJISA MOOUIBHUX IHTEJICKTyaJIbHUX TEXHOJIOTIYHMX MAIWH, SIKi
KOMITOHYIOThCSI BIJIMOBIAHO J0 BUPOOY, M0 MOTPIOHO BHUTOTOBUTH. HacrtymHe
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3aMOBJIEHHS MOTpelye peaizailii MUKIY po30ipku Ta 30ipKHM HOBUX KOHQIrypariit
X MamuH [6; 7].

MepexkeBuil xapakTep KOMIIOHYBaHHS PEKOH(ITYpOBHOTO OOJaJHAHHS MOXE
nependavaT BUTBHE PO3MIIIEHHS OOJIalHAaHHS O€3 MPUWB’S3KA A0 TEBHOTO MiCIIsl.
[Tpu ubomy 3pocTae HEOOX1AHICTh MOCTIMHOTO BUPIMIEHHS 3aBJJaHb JIOT1ICTUKH.

Ile 3ymoBmO€e TOTpeOy CTBOPUTH CHUCTEMH IITYYHOTO IHTENEKTY, OCKUIbKA
JIOJITMHA HECTIPOMOJKHA PO3B’SI3yBaTH CKJIAJIHI 3aBIaHHS ONTUMAJIBLHOTO YIIPABIIHHS
MOCTIHO TEepeHaIaroX)KyBaHUMU PEKOH(GITYPOBHUMU CUCTEMAMU TEXHOJIOTIYHUX
MamH. ToMy TpPOpPUBHUM BHUPIIMIEHHSIM MpoOjeMHd MOOyA0BH BHUPOOHHYO-
€KOHOMIYHMX CHUCTEM MalOyTHHOTO MAarOTh CTaTH MPUHIIMIIOBO HOBI amapaTHi Ta
mporpaMHi  3aco0W  OIepaliifHOi CHUCTeMHM IITYYHOTO 1HTEJIEKTY Yy BHIJISI
PO3MOJAUIEHOTO B TOTalbHIA CHCTEMI IHTENEKTyalbHOro Komm'torepa. Taka
KOHIIEMIISI TEPCIEKTUBHOTO PO3BUTKY BCIX CKJIAJOBHUX EKOHOMIYHHUX CHCTEM —
BUPOOHMYMX 1 COLIANbHUX — THependayae TMOBHY IHTErpalilo €JIEeMEHTIB
IHTEJIEKTYaIbHOTO KOMIIT F0Tepa 3 €IeMEHTaMU BUPOOHUUUX CHCTEM.

Hu¢ppose BUPOOHMUTBO HA OCHOBiI IITYYHOIO iHTEJEKTY K YIPOBAKCHHS
koHuenuii Inaycrpii 4.0 y BiTun3HsiHe npomMuc/jioBe BUPOOHULITBO

OauH 3 OCHOBHUX YMHHHKIB, SIKI CTPUMYIOTh PICT IPOMHCIIOBOTO BUPOOHUIITBA, —
1[e BUTPATHUI NPUHIUI KOMIUICKTYBAaHHS TEXHOJIOTIYHHUX CHUCTEM, SKHH MOXKHA
JIKB1lyBaTH, CTBOPHUBIIM NEPEHAJATOAKYBAHI TEXHOJIOTiYHI CHCTEMH Ha OCHOBI
3ac00IB MITYYHOTO IHTEJEKTY Ta IHTENEKTYaIbHUX CUCTEM YIpaBiiHHA. OCKUIbKH
3pOCTaHHS THYYKOCTI CHUCTEM YIPABIiHHSA TEXHOJOTIYHUM OOJIaJHAHHSIM 3HAYHO
BUIMEpEIDKAE 1 Hajgajdl BUIEPEPKATHUME THYYKICTh MEXaHIYHOI  YaCTHHHU
TEXHOJIOTIYHOTO  OOJIaJIHaHHS, CIiJ  CTBOPIOBATH  YHIBEpPCaJIbHY  CHCTEMY
PEKOH(ITYPOBHOTO TEXHOJIOTIYHOTO OO0JaJHAHHS, 30KpeMa Ha OCHOBI MEXaHI3MIB
napajgenbHOi CTPYKTYPH 1 TPUHIUIY KOHCTPYKTHBHOI THYYKOCTI, IOCTYIIOBO
3aMIIIal0Yy HUMH TPaauliiiHI 3aCO0M aBTOMAaTU3allli BAPOOHUYMX MTPOILIECIB.

Takum 4YMHOM, BIJOYBA€TbCS CTPIMKE 3pOCTAaHHSA CKJIAAHOCTI BHUPOOIB —
HacaMmIiepes, THX, SIKI TPETEeHAYIOTh Ha KOHKYPEHTOCHPOMOXKHICTh B paMKax
rJ100aNbHUX PUHKIB. BIIMOBIIHO 3pOCTa€ 1 CKIAAHICTh TEXHOJIOTIH, 32 JOMOMOTOIO
SKUX CTBOPIOIOTHCS 111 BUPOOM, - ajie 3 JIESIKUM BIJICTaBaHHSIM Bij IiJIBUIICHHS
CKJIQJTHOCT1 CaMUX BUPOOIB, OCKUIBKHU JIJIsl PO3BUTKY TEXHOJIOT1 MOTPIOHI T0JATKOBI
BKJIQJIcHHS 1 yac. BinOyBaeTbcsi eKCIOHSHITIMHUI PICT TEXHOJIOTIH, a 00 BUPOOIATH
rJ100abHO KOHKYPEHTOCIIPOMOXKHY TPOAYKIII0 B YMOBax 3aBXKAH KOPCTKO
0OMEXKEeHUX YacoBUX 1 (DIHAHCOBUX pecypciB, HEOOXITHO BHUKOPHUCTOBYBAaTH HOBI
TEXHOJIOT11, sIK1 BILIMHYTh Ha BUPOOHUIITBO B MaiOyTHbOMY: IIU(POBE BUPOOHUIITBO,
MOJICIIIOBAHHS Ta IHTETpallisi, BHCOKONMPOAYKTHBHI OOYMCIIEHHS, TEXHOJOTii
30epiraHHss ¥ aHami3y BEJNMKHUX JAaHUX, MITYYHUH 1HTEJIEKT, HOBI BUPOOHHUI
TEXHOJIOT1i, TEXHOJIOT1i CEHCOPUKH, BHPOOHHUIITBA KOMIIOHEHTIB POOOTOTEXHIKH,
TEXHOJIOT1i BIPTyaJbHOI 1 JOMOBHEHOI pealbHOCTI. Jl0 KIIOUOBHX KOMIIETCHIN
IITYYHOTO 1HTEJEKTy, 0e3 sAKuxX (OpPMYyBATH «PO3YMHI» MOJEN HEMOXKJIUBO,
HaJeXaTh TaKi:

1. Kacromizanisi. «<Po3ymHa» Mozenb 3aBxau GOpMYy€eThCs 3 HAUKpAIIUX TEXHOJIOT1N
cBiToBoro piBHA. Ll kommeTeHiiss mepeadadae OJHOYACHO 3AaTHICTH MUTTEBO

122



BIJICYKHYTHUCS HA 3allUT 3aMOBHHUKA, KWW caM BU3HAYa€ KOJO BUKOPUCTOBYBAHUX
TEXHOJIOT1H, 1 3MaTHICTh PO3B’S3aTH 1HKEHEPHO-TEXHOJOTIYHY TPOOIeMy, IO €
BUKJIMKOM JJISI 3aMOBHHKA, SIKOMY HEBaXXJIMBO, 33 JOTIOMOTOIO SIKMX TEXHOJIOT1H 11e
Oyne 3po0JeHo.

2. CucremMHa iHXKeHepifs. Y KOKEH MOMEHT 4acy HEOOXIJHO TpPUMATH B TOJI 30PY
BCIO CHCTEMY 1 BCi 11 B3a€EMO/Ii109i KOMITOHEGHTH, II00 HE CTaBajoCs TaKOTro, KOJU
MOJTIMIIICHHS XapaKTePUCTUK OJHOTO KOMITOHEHTA TATHE 3a COOOK0 TMOTIpIICHHS
XapakTepucTUK 1HmoOro. Ile ocoOaMBO BaXXIMBO dYepe3 Te, M0 B KIHIIEBOMY
MIJICYMKY KOHKYPEHTOCIIPOMOXHICTh BHpPOOY BHM3HAYa€ThCs WOro HaWOLIbII
c1a0KUMH KOMIIOHEHTaMH, a HE€ THMH, 5Kl CIPOEKTOBaHI ab0 BHUpPOOJICHI Ha
CBITOBOMY piBHI.

3. baraTtopiBHeBa MaTpHuIlsl HiJILOBUX MOKA3ZHMKIB i pecypcHUX o0MeKeHb. Taka
MaTpulsg MICTUTh Jecatku Tucsd (mpuommszno 40000 — 60000) niIboBUX
MOKa3HUKIB 1 BUMOT JO MPOJAYKTY B LUIOMY, JO HOr0 KOMIIOHEHTIB 1 JAeTaliei
OKpEeMO, a TaKOX pecypcHuX oOMexeHb. baraTopiBHEBa MaTpullsil MIJTHOBHUX
MOKA3HUKIB 1 PECYpCHHX OOMEXKEeHb Ja€ 3MOry THYYKO pearyBaTh Ha il
KOHKYPEHTIB, @ 3HAYUTh y KIHIIEBOMY IMiJCYMKY BpaxOBYBaTH Tpiaay BHUMOT
CYy4aCHOTO TJIOOQJIBHOTO PUHKY — CKOPOYEHHS 4acy NPUUHATTS pillleHb (aHIIL
Time-to-Decision, T2D), ix Bukonanns (anri. Time-to-Execution, T2E) i
BUBEJICHHS NIPOAYKIIiT Ha ri1o0anpHUi puHOK (aHT. Time-to-Market, T2M).

4. Baainanisi «xpo3yMHux» MojeJsieil y ungpoy popmy.

5. HudpoBa ceprudikamia. Y pamkax «po3yMHUX» MOJENeil BiI0OyBalOThCS
JIECSATKU TUCSY BIPTyaJIbHUX BUIPOOYBaHb KOKHOT'O KOMIIOHEHTa (By3ia, JeTalll,
MEXaHI3My, CIIOJY4YEHHS TOIIO0), MaTepialiB 1 Bciei cucreMu B 1muioMy. Lle nmae
3MOTYy KEpyBaTH TMOBEMIHKOK OYKBaJIbHO KOXXHOTO KyOIYHOrO MIuJIIMETpa
KOHCTPYKIIi Ta KOHTPOJIIOBATU HOTO Ha BCIX €Tarax >KUTTEBOTO LIUKITY.

CTBOpeHHsI  IHTEJEKTyaJIbHOrO  LU(PPOBOro  BUPOOHHUIITBA  MPHU3BEAE [0
BJIOCKOHAQJICHHSI TE€XHOJIOTIYHUX MPOLECIB 1 CUCTEMH Oprasizauii BHUPOOHMIITBA 1
JaCTh MOXIIMBICTh 00’€JHATH L1 CHUCTEMHM B MeEXaX MEpPEKEBOro MNpPOCTOPY
MIAIPUEMCTBA Ha 0a3l KIIOYOBHUX NapameTpiB TaKWX CHUCTeM. Pesynbraramu 1ux
HOBOBBEJIEHb MOKYTbh CTaTH MOJIMIIEHHS YMOB Ipali, 3pOCTaHHs SKOCT1 MPOIYKIIi,
CKOPOYEHHS MOTpeOu B poOOUiil CHIII 1 CHCTEMAaTUYHE MiABULIEHHS TPUOYTKY.

Kovalevskyy S.

To Subsection 7.4, Section 7 Artificial Intelligence in Manufacturing
Industry and in Power Sector

Ensuring the development of production and economic systems for various

purposes requires taking into account such features.

1. The flow of orders placed for products of economic systems is multi-nomenclature,
small-series, individual, and has an unlimited purpose.

2. The equipment of future production and economic systems should have the
unlimited operational flexibility and intended functional purpose.
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3. The tasks of functional diagnostics should be aimed at the speed of response and
constantly updating information about highly and poorly formalized factors
operating in systems.

4. Information support should be based on receiving and processing large data sets in
real-time [3].

For example, the prospect of using mobile intelligent robots makes it possible to
consider the conditions of the organization of the production process of the workshop
with regard to mobility not only from the perspective of view of the flexibility of the
technological capabilities of the equipment. It is also possible to move technological
equipment (mobile intelligent technological machines) as needed to production sites
for technological operations or to the assembly site for reassembly. A change in the
nomenclature of products leads to a change in the requirements for the layout of shop
sections. Thus, traditional production organization schemes with equipment installed
on foundations are unacceptable. However, equipment for various purposes can be
built on the basis of mobile mechanisms of a parallel structure, providing not only
great hardware flexibility but also functional adaptability based on multi-channel and
multi-loop control using automatic control systems [4]. Controlling executive
movements of technological machines with mechanisms of a parallel structure is a
complex task, the solution of which can be obtained on the basis of solving problems
of kinematics and dynamics of executive mechanisms. As a result, conditions can be
created for accurate positioning of the working bodies of executive mechanisms at
optimal speeds and accelerations of their movements along a given trajectory. At the
same time, there is a need to provide automatic diagnostics of the internal and
external socio-economic environment of production systems. For this, management
systems should be equipped with informative object identification systems [5].

All this forms an idea about the network nature of the construction of production
systems, where production sites are created on an instant order. The equipment takes
the form of mobile intelligent technological machines that are arranged according to
the product to be manufactured. The next order requires the implementation of a
cycle of disassembly and assembly of new configurations of these machines [6; 7].

The networked nature of the layout of reconfigurable equipment can allow for free
placement of equipment without being bounded by a specific location. At the same
time, the need to constantly solve logistics problems is increasing.

This leads to the need to create artificial intelligence systems since a person is
unable to solve complex tasks of optimal management of constantly reconfigurable
systems of technological machines. Therefore, fundamentally new hardware and
software tools of the operating system of artificial intelligence in the form of an
intelligent computer distributed in the total system should become a breakthrough
solution to the problem of building production and economic systems of the future.
Such a concept of perspective development of all components of economic systems —
industrial and social — involves the full integration of elements of an intelligent
computer with elements of production systems.

Digital production based on artificial intelligence as the implementation of the
concept of Industry 4.0 in domestic industrial production.
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One of the main factors restraining the growth of industrial production is the costly
principle of assembling technological systems, which can be eliminated by creating
reconfigurable technological systems based on artificial intelligence and intelligent
control systems. Since the growth of the flexibility of technological equipment
control systems significantly outpaces and will continue to outpace the flexibility of
the mechanical part of the technological equipment, a universal system of
reconfigurable technological equipment should be created, in particular, based on the
mechanisms of the parallel structure and the principle of structural flexibility,
gradually replacing traditional means of automating production processes with them.

Thus, there is a rapid increase in the complexity of products - primarily those that
claim to be competitive in global markets. Accordingly, the complexity of the
technologies with which these products are created also increases - but with some lag
behind the increase in the complexity of the products themselves, since the
development of technologies requires additional investment and time. There is an
exponential growth of technologies, and to produce globally competitive products in
conditions of always strictly limited time and financial resources, it is necessary to
use new technologies that will affect production in the future: digital production,
modeling, and integration, high-performance computing, technologies for storing and
analyzing big data, artificial intelligence, new production technologies, sensor
technologies, production of robotics components, virtual and augmented reality
technologies. The key competencies of artificial intelligence, without which it is
impossible to form "smart™ models, include the following.

1. Customization. A "smart" model is always formed from the best world-class
technologies. This competence implies both the ability to instantly respond to the
request of the customer, who themselves determine the range of technologies used,
and the ability to solve an engineering-technological problem, which is a challenge
for the customer, who does not care with which technologies it will be done.

2. System engineering. At every moment of time, it is necessary to keep in view the
entire system and all its interacting components, so that it does not happen when
the improvement of the characteristics of one component entails the deterioration
of the characteristics of another. This is especially important because ultimately a
product's competitiveness is determined by its weakest components, not those that
are designed or manufactured at a world-class level.

3. Multi-level matrix of target indicators and resource limitations. Such a matrix
contains tens of thousands (approximately 40,000 - 60,000) of target indicators and
requirements for the product as a whole, for its components and parts separately, as
well as resource limitations. The multi-level matrix of target indicators and
resource limitations makes it possible to respond flexibly to the actions of
competitors, which means ultimately taking into account the triad of requirements
of the modern global market — reducing the time-to-decision, T2D), time-to-
execution, T2E, and time-to-market, T2M).

. Validation of "'smart' models in the digital form.

. Digital certification. Within the framework of "smart" models, tens of thousands
of virtual tests of each component (node, part, mechanism, connection, etc.),
materials and the entire system as a whole take place. This makes it possible to

o1~
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control the behavior of literally every cubic millimeter of the structure and control

it at all stages of the life cycle.

The creation of intelligent digital production will lead to the improvement of
technological processes and the system of production organization and will provide
an opportunity to combine these systems within the network space of the enterprise
based on the key parameters of such systems. The results of these innovations can be
the improvement of working conditions, the increase in product quality, the reduction
of the need for labor and a systematic increase in profits.

Konaparenko IO. II., Ctprok O. C., Kozsnos O. B., Cizenko €. B.
o po3ainy 1 «ITapagurma

[IpomuciioBicTh YKpaiHU CTHKA€THCA 3 >KOPCTKOIO TJIOOATBHOI0 KOHKYPEHIIIELO,
1[0 MOEAHYETHCA 3 TPYAHOLIAMU y (PIHAHCYBaHHI 1HBECTHIIIM 3 BUCOKUM PU3HKOM Y
CKJIQJJHUX TEXHOJIOTIYHUX cdepax, BKIIOYAIYM 1H(POpPMaliifHI Ta KOMI IOTEpPHI
TEXHOJIOT1i. 3aBaka€e TAaKOXk CTAapiHHA 1H(PACTPYKTYPH, BKIIOYAIOYM TEXHIKY, SIKa HE
roToBa 0 OuM(pyBaHHS, a TAKOXK BIJACYTHICTb MOXJIMBOCTEH MaciITaOyBaHHS Ta
nuQy31i TEXHOJIOT1H.

Pa3om 3 TuM, 3a OCTaHHE necATHpIYYs YKpaiHa CyTTE€BO 3MILHUIIA CBOI MO3MIT SIK
aKTUBHUI y4acHUK CBITOBOi criyibHOTH 11

3a perituarom Artificial Intelligence Industry in Eastern Europe 2018 xommnawii
Deep Knowledge Analytics, Ykpaina BXOAWTb 10 TpIMKH JiAepiB cepea KpaiH
CximHoi €BponM 3a KUIBKICTIO KOMIIaHIM, 10 mpamioTh y chepi LI YV mpomy
peiitunry mnepuie Micue nocina Pocis (133 kommnawnii), apyre — Ilompma (110
KOMIIaHiii), TpeTe — Ykpaina (57 kommnaHii).

3a peiituarom Government Al Readiness Index 2020, sikuii OIiHIOE TOTOBHICTb
ypsIAiB IIOJ0 BIPOBAIKEHHS IITYYHOI'O IHTENEKTY, YKpaiHa mocigae 57-e Micue
cepen 172 kpain 3 iHaekcom 49,901 (nns mopiBHsAHHSA, Jiaep pedtunry, CIIA, mae
iHaexc 85,479). 3a uuMm pedTHHrOM YKpaiHa Mae Taki Moka3HUKW: OadeHHs — 50
0aiB, HasBHICTh JaHux — 66,56, etuka — 51,27, tHHOBaMiitHICTh — 41,53, po3Mmip —
22,87, inppactpykrypa — 41,35, moncekuit kamitan —42,39. HaliBuimii noka3zHuk 3a
penpe3eHTaTUBHICTIO JaHuX — 84,17.

Takox Ykpaina 3a ocTaHHI KiJIbKa POKIB 3HaYHO MPOCYHYJAcs B TUIaH1 myOJiKarlii
BiaKpuTuX daHux. Hapasi y cBitoBomy peritunry Global Open Data Index Ykpaina
nocigae 31-¢ micue®.

Xo4a ChOTOJAHI 1€ PaHO TOBOPUTU MPO aOCOMIOTHO JAEPCHKI TO3UIlT HAIOl
kpainun B uapuni IlII, ame mpu npaBuibHO 00paHiii CcTparerii po3BUTKY Ta ii
JTUHAMIYHOMY KOpPETyBaHHI BiJMOBIIHO JO BUKJIWKIB 1 TIOCTABJIICHUX 3aBJaHb, HaIlla
Jiep’KaBa Ma€ XOpOoIli MEePCHEKTUBU MOCUIUTU CBOIO pOJib Yy ILIM ramysi 1 JOCSATTH
CTaTyCy MPOBIIHOTO TPABIIA.

Icnye nHaranpHa mnoTpeba y 3pocTaHHI 1HBecTull B YkpaiHy. € mnoTpeba
IHTErpyBaT TOPU30HTAIBHY TPOMUCIIOBY Ta 1HHOBALIMHY MOJITUKY 3 Taly3eBOI0 Ta

9 Global Open Data Index. Tracking the State of Open Government Data. URL: https://index.okfn.org/.
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TE€XHOJIOTIYHOIO, 1100 CHPUATH MPOMUCIOBIN TpaHcdopMmarlii 10 €eKOHOMIKA 3HaHb
[UIIXOM TIOCHUJICHHS HAasBHOCTI BHCOKOTEXHOJOTIYHHUX CEKTOPIB, OJHOYACHO
COpPUAIOUM MOJIEpHI3allii HHU3bKO- Ta CEPEIHBOTEXHOJOTIYHUX CEKTOpIB Ta IX
3/IaTHICTh 3aCBOIOBATH HOBI TexHoJjorii. JlepaBHi iHBecTHIli YKpaiHH B HayKOBO-
JOCITITHI Ta KOHCTPYKTOPCHKI POOOTH Y MU(PPOBUX TEXHOJOTISAX 3HAYHO MEHII, HIK
y MPOBIAHMUX 1HAYCTPialbHUX KpaiHaX, a B TAKUX BHCOKOTEXHOJIOT1UHUX cepax, 5K
IITYYHUIA 1HTENEKT, JepXKaBHI Ta MPHUBATHI iHBeCTULIi B YKpaiHy Yy JECATKH pa3iB
MEHIIII.

o migpo3ainy 2.2 po3aiiny 2 «OCHOBHI HANIPAMH JOCTiTKEHb
IUTYYHOI0 iHTEJIEKTY»

[IpoGiema CTBOPEHHS 3a2aibHO20 WMYUHO20 iHmenekmy, TOOTO ITYYHOTO areHTa,
3IaTHOTO Ha MIPKYyBaHHS Ta CaMOYCBIJIOMJICHHSI — 1€ 3aBJIaHHs Olablie 3 00JacTi
[porpamMyBaHHs, HIX KOMII IOTEpHOI 1HXeHepii. Jas CTBOpEeHHS NOBHOIIHHOTO
IITYYHOTO 1HTEJIEKTY Hacammepel HeoOXiHa MNPUHIMIOBO HOBA MPOTPaMHO-
QIrOpPUTMIYHA apXITEKTypa, BUCOKOpPIBHEBE OaueHHs pealii3alii I[bOro 3aBJaHHS 3a
JIOTIOMOTOI0 MPOTPaMyBaHHS 1 CUCTEM ITMOOKOTO HaBUYAHHSI.

[ToTy>KHOCTI Cy4acHHMX KOMIT'IOTE€PIB 1 CYNEPKOMII IOTEPIB YXKE JO3BOJISIOTH
e(eKTUBHO 3/IIMCHIOBATH HAJICKJIaJHI MaTeMaTU4Hl onepauii 1 JaBHO MepPEBEPIIIN
JIOACHKUM 1HTENEKT 3 TOINIAAY OOYHUCIIOBAIBHUX MOJXJIMBOCTEH — TIPOTE,
HE3BAKAIOYM Ha BHUCOKY OOYMCIIOBAJIbHY 3/1aTHICTh, KOMII'IOTEpPU HE €
IHTEJIEKTyalbHUMH areHTamMu. OOunciatoBajibHA 3JaTHICTh € JIMILE KOMIIOHEHTOM
THTEJIEKTY 1 11 301IbIIeHHS 0€3M0CePETHRO HE CIPUYNHSIE BUHUKHEHHS 1HTEJICKTY.

Ha nmam normnsia, ¢hokyc 3ycuiib AOMITBHO 3MICTUTH 3 «OOYHMCITIOBAIIBHOI MaITUHU
HACTYIMHOT'O TIOKOJIIHHS 3 TOYKH 30py KOMIT IOTEpHOI 1HXKEHEepii Ha JOCIIIKEHHS
MPOTPAMHO-AJITOPUTMIYHUX METOJIIB: 11€ HOBI MIIXOAM 1 MapaJurMy MporpaMyBaHHS,
MallMHHE 1 TIMOOKe HaBYaHHs, HOB1 apxiTektypu LI, iHHOBaIiiiHI aNrOpUTMH.

Mo30K JHOJUHU € HaWOUIbII JOBEPIICHUM 3pPa3KOM I1HTENEKTY 3 YCiX BIJOMHX
J0/ICTBY. BBaxkaeMo, 1110 MO30K JIFOJJMHU 1 CCaBI[IB € ONTUMAaJILHUM MPOTOTUIIOM JIJIsI
TOCIIJKEHHS. 1HTENIEKTY, SK MNPUKIaNy NOpUpoaHOi 1HxkeHepii. [IpoTe, OCKIIbKH
(eHOMEH THTENEKTY SIK TAKOT'O JIOC1 3aJIUIIAE€THCS HEAOCIIIKEHUM Y TIOBHOMY 00Cs31,
CJJI YHUKATH OOMEXEHb 1 TaKOX CHPAMYBATH HAYKOBO-IOCIHIJHUIBKI 3yCHUIUIS Ha
BUBYCHHS 1HIIMX 1HTEJIEKTYaJIbHUX O10JIOT1YHUX areHTIB — TaKuX, SK, HAIPUKIIAI,
OJTHOKJTITUHHI €BKapioTH abo BIpyCH.

o po3ainy 3 «Meta i 3apnanns Crparerii poO3BUTKY IITY4HOI 0
inTenexTy B Ykpaini (2023 — 2030)»

Mera Crparerii po3BUTKY IITYYHOTO IHTEIEKTY B YKpaiHi — po3poOKa, pO3BUTOK
Ta IHUPOKE BIPOBAKEHHS TEXHOJIOTIH IITYYHOTO 1HTEJIEKTY B YC1 cpepH AiSITbHOCTI
3arajJbHO/IEPKABHOTO  3HAYEHHS Ta  CYCHUIBHOTO JKUTTS [l TOOYAOBH
KOHKYPEHTOCTIPOMOXKHOT €KOHOMIKM YKpaiHu, 3a0€3MeueHHs] CTajoro 3pOCTaHHS
n00poOyTy 1 SKOCTI JKUTTS HACEJICHHS, BJIOCKOHAJICHHS CHCTEMHU JIEP)KaBHOTO
yHOpaBIIiHHS, 3a0€3MeYeHHs HAlllOHAIBHOI O€3MEeKU Ta MPABOMOPSAKY.
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[Ipenmer Ctpaterii po3BUTKY IITYYHOT'O IHTEJIEKTY B YKpaiHi — METOJHU 1 3aco0U
pPO3pOOKH Ta BMOPOBAIKEHHS TEXHOJIOTIM INTYYHOTO IHTEJEKTY B MPOMMCIOBOCTI,
€KOHOMIlll, TPAHCHOPTI Ta I1HPPACTPYKTYpi, HAYKOBIM MISUIBHOCTI, MEAMIIMHI,
CLIbCHKOMY T'OCIIOJIAPCTBI, €KOJIOT11, 000POHHIN TPOMHUCIOBOCTI TOIIIO.

HeoOxigHO BHM3HAUMTH HANpPSIMH TOMYyJApU3allii, MATPUMKH Ta PO3BHUTKY
CHIJTBHOTH HABKOJIO IITYYHOTO IHTENEKTY: Il Oyjae CIpHUATH 3alydeHHIO 0 cdepu
I cnemiamicTiB 3 IHIIUX HAYKOBUX Ta MPO(eCiiHUX rady3eil, a TaKoX 3al[iKaBICHIX
0C10 3 PI3HUX BEPCTB HACEIICHHSI, HEe3AIeHCHO BIO BIK).

Cnin CTBOpPUTH €JIEKTPOHHUM pEECTp oOpraHizaiiid, KOMIMaHId, TMPOEKTIB 1
TOCTITHUIIBKUX TPYI, K1 CHEIadi3yloThCsd Ha BHMBYEHHI Ta PO3pOOIll IITYYHOTO
IHTEJIEKTY.

Heo0xigHo po3poOuTH €peKTUBHY Ta MOCTIMHO IOy MPOTrpaMy MOHITOPUHTY
iH(opMalii, 1Mo CTOCYEThCA IITYYHOTO IHTEJICKTY: HOBHUHHU (SIK TEXHIYHOTO, TaK 1
€TUYHOTO XapaKTepy), BIJICTEKEHHS HAYKOBUX BIIKPHUTTIB 1 AOCHIIDKEHb Ta IX
0008 ’a3k08ull ananiz, WMOACHHUNA OOMIH 1H(pOpMaIl€l0 31 CBITOBOI CHIIBLHOTOIO,
MPOBIAHUMH MIKHAPOJHUMU OpraHi3alisiMU Ta HAYKOBUMU 1HCTUTYIISIMU.

Bapro nocraButH aMOITHY METy JiiepcTBa YKpaiHM SIK JEp’KaBHU, IO MOXKE
BXOAUTH y Ton-50 KpaiH-(armMadiB y IapHHI IITY4YHOrO IHTENEKTY. BpaxoByroun
MOTYKHUW CHAJOK TEXHIYHOI OCBITH, HAyKOBUX MpPOrpaM 1 IPOMHUCIOBOCTI, LIO
VYkpaina otpumana Big YPCP, a Takoxx nmpoBigHl mo3uuii YKpaiHM Ha Cy4acHOMY
CBITOBOMY PUHKY 1H(QOpPMALIMHUX TEXHOJOT1H, J1JEPChKI MO3HUIIIT HAIIOI JEp>KaBU B
IbOMY HANpsIMKY CJI1J BBaXXaTU LUIKOM JOCSYKHUMHU HaBITh y KOPOTKOCTPOKOBIH
nepcrnektusi (10 pokis).

Jo nigpo3ainy 7.1 po3ainy 7 «IIITydHuii iHTesieKT y cepi Oe3nmexu Ta
000poHHu YKpaiHn»

IlepcniekTMBY BIPOBA/IKEHHA POOOTOTEXHIKH

YacTkoBO aBTOHOMHI a00 JUCTAaHUIMHO KepoBaHI pPOOOTH HEOOXIAHI IJid
BUPILIEHHS 3aBJaHb 3 PO3MIHYBaHHS, [OCHIJKEHHS piBHSA 3a0pyaHEeHHS a0o
OTPYEHHSI IOBKIJIJISI TOKCUYHUMH a00 pajl0aKTUBHUMH PEUOBUHAMHU, JOCIIIKCHHS Ta
30H]1yBaHHS MOTEHIIMHO HEOE3MeuyHUX 00’ €KTIB.

VY BilicbkOBO-000pOHHIM cdepi BKEe BUKOPUCTOBYIOTHCS T'yCEHHUYHI Ta KOJICHI
O€3MIJIOTHI YJapHO-TPAHCIIOPTHI amapaTtH, 0 J03BOJSIOTh BHKOHYBATH CKJIAJIHI
TAaKTHYHI 3aBJIaHHS y BKpaill HeOe3MeuHuX IS JIIOJIMHA YMOBaxX. SIK MPUKIIa] MOXHA
HaBecTH Oe3miuIOTHI ymapHi amapatu «®antom» 1 «®PaHTOM 2)» BHPOOHHIITBA
«CnenTexnoEkcnopt», 030poeHi Kynemeramu kamiopy 12,7 MM 1 MOAyJIeM 3amycKy
paker PC-80. Ix Mo’HAa BHKOPHCTOBYBAaTH JUI PO3BiIKM, BOTHEBOI MiATPHMKH,
€BaKyallli MopaHEeHUX, JOCTaBKU OOENPUITIACIB, PEMOHTHUX POOIT TOIIIO.

OgHuM 3 TOJOBHUX 3aBJaHb Ha CBOTOAHI € PO3BUTOK YAApPHHUX 1 YJIapHO-
pPO3BIIyBaJbHUX OE3MUIOTHUX JITAJbHUX JIPOHIB, HAPOIYBAaHHA KUIBKOCTI Ta
30UIbIIeHHST MOAWQIKAIIA  SKUX  JIO3BOJIUTH CYTTEBO 3MIIHUTU  3arajbHy
000pOHO3aTHICTh YKpaiHCchbKoro cuiooro cektopy (3CY, CBY, HI'Y, IICY,
nojiiisg). Y mpoMy Hampsmi JgoiiibHO neperiMatu gocinm CIIIA (RQ-1 / MQ-1
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Predator) i Typeuunnu (Bayraktar TB2 / TB3), ymapHi JOpOHH SKHX YiKe
MPOJEMOHCTPYBAJIM BUCOKHI PIBEHb €(PEKTUBHOCTI Y CKJIAIHUX OOMOBUX OMEpallisX.

Jo nigpo3ainy 7.4 po3ainy 7 « ILITydynunii iHTeJIEKT y
NPOMHCJIOBOCTI Ta eHepreTHIi»

HepcneKTan BIIPOBAIKCHHSA pOﬁOTOTeXHiKI/l

VYpoBakeHHsST IPOMHUCTIOBUX POOOTIB € OAHUM 13 TOJOBHUX PYIIIiB €KOHOMIKHU.
[TpomMucnoBi po6OTH 31aTHI BUKOHYBATH ITUPOKUI Jiana3oH (PyHKIN: 3BaprOBaHHS,
¢dapOyBaHHs, TIpECyBaHHs, JIMBapHe BUPOOHHUIITBO, TPAHCIOPTHO-CKIIAJCHKI
3aBAaHHSA. 3 OISy HAa PO3BUHEHUN MPOMUCIOBUI CEKTOp YKpaiHu, OLIbII
IHTCHCHBHE BIIPOBA/KCHHS POOOTOTEXHIKH OyJe CHOpHUATH 30UIBIICHHIO CYKYITHUX
€KOHOMIYHMX TOKa3HHUKIB. Y MPOMHUCIOBOMY Hampsml YKpaiHl JOIIBHO
CHIBMpAIIOBATH 3 MiKHApOIHOO opranizamiero International Federation of Robotics.

OcobnuBy yBary HEOOXITHO 30CEPEIUTH HAa MOXKIMBOCTI 1HTEHCHUBHOTO
BIIPOBA/KEHHS CUCTEM IITYYHOI'O 1HTEJIEKTY U 1HTEJIEKTYaJIbHUX areHTiB (poOOTIB) y
PI3HHX Taly3sX IPOMHCIIOBOCTI.

PoGotu MOXyTh OararopazoBO BUKOHYBaTH [ii 0€3 KPUTUYHUX MOMMIIOK 1
po3p0o0aATH OLIBII KOMIETEHTHI BUPOOHMYI MOAENl JUIsl BHUPIIIEHHS 3aBJAaHb
aBToMaru3aiii. BoHM TakoX 34aTHI CaMOCTIHO yCyBaTH JIIOJICHKI TOMWJIKH Ta
3a0e3neuyBaT BUIIHUMA PIBEHb SIKOCTI.

Amipo0aiiisi Ta 3aCTOCYBaHHSI 1HTEJIEKTYalbHUX METOJIIB YIPABIIHHS B CHUCTEMax
aBTOMATHU3allli PI3HOTUITHUX POOOTOTEXHIYHHX Ta PYXOMHUX 00’ €KTIB MPOMHUCIOBUX
OIANPUEMCTB  YKpaiHM € OJHMM 3 TNEPCIEeKTHUBHUX HAMpsSMIB yIPOBAIKEHHS
texHoJorii Il B mpomwucioBocTi. 3a UM HANPSIMOM TIPOBOJSATHCS AOCTIHKCHHS 3
pPO3pOOKH Ta peanizallii IHTeJEeKTyalbHUX CUCTEM YNPABIIIHHS, a TAKOXK KEPYBAIbHUX
MIPUCTPOIB BUKOHABUOT'O, TAKTUYHOI'O Ta CTPATETIYHOTO PIBHIB, sIKI 0a3yrOThCS HA
IITYYHUX HEUPOHHUX MEPEKaxX, HEUITKUX CUCTEMaxX Ta TOPUIHUX HEHPO-HEUITKUX
Mepexax. Lle cnpustume aBromMaTH3allli piI3HOTUMHUX POOOTOTEXHIYHHUX 1 PYyXOMHX
TEXHIYHUX O0’€KTIB  MPOMMCIOBOCTI 1 MIABUIIUTH iXHIO  €(EKTUBHICTb
¢yHKUiOHYyBaHHA. Takoxk po3poOJsIOTHCS HOBI METOJIM CHUHTE3Yy Ta ONTHMI3alli
BUCOKOC(DEKTUBHUX 1HTENEKTYaJIbHUX CHCTEM aBTOMATUYHOIO VYIPABIIHHS, SKI
0a3yroThCsl Ha OIOIHCIIPOBAHUX EBOJIOLIMHUX 1 MYJBTHAreHTHUX IIIX0Jax Ta
aNropuTMax r00aNbHOI ONTUMI3AIII].

Jlo poOOTOTEXHIYHUX 1 PyXOMHUX 00’ €KTIB MPOMHUCIOBOCTI HAJIEKATh: BUPOOHMUI
pOoOOTU-MAHITTyIATOPH  (TEXHOJOTIUHI, MiAINMaIbHO-TPAHCIIOPTHI, JIOMOMIXHI,
yHIBEpCaJdbHl TOINO), OaraTomiiboBI MOOUIbHI poOoTHM  (1HCHEKMiiHi, s
MepeMIllieHHs]  IHCTPYMEHTIB Ta BUKOHAHHSA TEXHOJIOTIYHMX  Omeparii B
MaJIOJOCTYITHUX Ta HEOE3MEUHUX IS JIIOAWHU MICIX), OE3MIOTHI TPaHCHOPTHI
3acobu (0e3MmiIoTHI aBTOMOOWII, CKJIaJChKI aBTOHABAHTAXyBayi, APOHU, JITAJIbHI Ta
M1JIBOJIHI armapaTy TOLIO) 1 MO/I.

Hanpukinaz, 6aratoriiboBi MOOUIbHI pOOOTH 3 €1EKTPOMAarHiTHUIMHU MPUTUCKHUMU
OPUCTPOSIMU, SIKI 3AaTHI MEpEeMIUlyBaTHCS MO MOXWIMX 1 BEPTUKAIbHUX
(epOMarHiTHUX TOBEPXHAX, 3aCTOCOBYIOTh JJIA TEPEMIIIEHHS PI3HUX POOOYMX
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IHCTPYMEHTIB 10 3aJaHUX TPAEKTOPIAX 3 METOI0 AaBTOMATUYHOTO BHUKOHAHHS
TEXHOJIOTIYHUX OIEepaliil OYMILIEHHS, BUAAICHHS 1pki, (apOyBaHHS, 3BApIOBAHHS
TOIIO B CyAHOOYAyBaHHI, CYTHOPEMOHTI, Ta30- 1 HadTomepepoOIi Ta B IHIIMX
ramy3six MpoMHUCIOBOCTI. MOO1UIbHI POOOTH TAKOTO KJIACY € CKJIaJHUMHU TEXHIYHUMU
o0’ekTamH, AJisi aBTOMAaTH3allli SIKUX JOCUTh €(EKTHBHO 3aCTOCOBYIOTH HEWPOHHI,
HEYITKI Ta HEUPO-HEUITKI CHUCTeMHM aBTOMATHYHOTrO ympaBiiHHi. Cepen HaWOLIbII
BOKJIMBUAX 1 CKJIQJHUX 3aBAaHb aBTOMAaTH3alii TakuX MOOUIPHUX pOOOTIB €
aBTOMATUYHE KePyBaHHS MMPOCTOPOBUM PYXOM Ha (hepOMarHiTHUX MOBEPXHIX PI3HUX
TUIIIB 3 00XO0J0M MEpEelKo] Mpu 3a0e3neyeHH] BUCOKOI SIKOCTI BUKOHAHHS MEBHOI
TEXHOJIOT1YHOT onepaiiii.

ty4ynuil iHTENEKT HAOyBa€ MOIIMPEHHS 1 B OCBOEHHI KOCMOCY, AEMOHCTPYIOUH
NOTYXHUW TOTEHIIAT Y JOCHIIPKEHHI MIX30PSHOTO MPOCTOPY 3a JOMOMOTOIO
IHHOBAIIIMHUX PIIICHb 1 TEXHOJIOTIM: 1€ CUCTEeMH aHalli3y MAacHUBIB CYITyTHUKOBUX
JAHUX, CaMOKEpOBaHI IUIAHETapHI pOBEpPH, AaBTOHOMHI KOCMIYHI  30HAM,
IHTEJIEKTyaJIbHI CUCTEMH aBTOMAaTUYHOTO KEpPYBaHHS pakeTaMH, PO3yMHI CHCTEMHI
1HTEep(eicH MIJIOTOBAHUX KOCMIYHUX KOPAOJIIB.

Ha cporoguimHiii JAeHb MNPOBOAATHCS PO3POOKHM y cdepl MPOEKTYyBaHHS
BIPTyaJIbHUX ACHUCTEHTIB [JIi KOCMOHABTIB, $IKI NPALIOIOTh Ha IHTEJIEKTYyaJlbHUX
QITOPUTMAaX 3MIMIAHOTO THUIY Ta JO3BOJISIIOTH 3HAYHO MPUCKOPUTU I TOJNETIIMTH
BUKOHAHHS MPUKJIAAHUX 1 JTOCIIIHUIBKUX 3aBAaHb PI3HOTO J1ala3oHy CKJIATHOCTI.
Sx npuxian moxHa HaBecTd PoekT CIMON — poGoT-acucteHt, akuil yxe mponIoB
BUIPoOyBaHHs Ha MiXKHApOIHIM KOCMIUHINM cTaHii (OyB noctaBieHuit Tyau B 2019
porti).

AHami3 JaHMX TpU TUTAHYBaHHI KOCMIYHUX MICIH 3aBkau OyB CKIIJIHOIO
OpoLeaAyporo, 0 6a3zyBanach Ha BEJIMKUX MacHBaX JaHMX 1 3a3BUYail MPOBOMIIACH
excriepramu. Ha choronHi i 3aBAaHb aHalli3y Ta MPOTHO3YBAaHHS BUKOPUCTOBYIOTH
IITY4YHl HEWPOHHI MEpexi, sIKI Jal0Th 3MOTY BHSBISTH paHille NPUXOBaHI Bij
JIOJICBKOTO OKa 3aKOHOMIPHOCTI B JaHUX 1 OUIbII €()EKTUBHO BHKOPHUCTOBYBATU
Ha0yTi HA OCHOBI TAKOT'O aHAJ13y 3HAHHS.

CyInyTHUKOBI TEXHOJOTIi TaKOX TICHO B3a€EMOJIIOTh 13 1HTEJICKTyaJIbHUMU
CHUCTEeMaMH, IIO Ja€ 3MOTY OLIbIl «PO3yMHO» OMpPAIlbOBYBaTH OTPHMaHI JaHi Ta
MOKpAIIyBaTH 1arHOCTUYHI CUCTEMHU, SIKI 3I1MCHIOIOTh MOHITOPUHI 1 J1arHOCTUKY
«3JI0pOB’sI» CATEIITIB.

CuctemMu MTYYHOTO THTEIEKTY TaKOXK 3HAXOMSTh CBOE 3aCTOCYBaHHS B KOCMIUHIN
HaBiraiii. AHami3 BelW4Ye3HHX MacuBiB (oTorpadiyHUX [aHUX, IHCTPYMEHTAIHHO
OTPUMAaHMUX 3a JIOMIOMOTOIO0 TEJECKOIIB, 03BOJISIE CTBOPIOBATH I1HTEJIEKTYalbHI
CUCTEMHM HaBiralii, siki Jal0Th 3MOTY Kpallle JOCII)KyBaTH KOCMOC, BIIKpPUBATH HOBI
30psiHl 00’ €KTH Ta MPOKIJIAIaTH MAPIIPYTH JIsT KOCMIYHUX 30H/IIB.

Heabuskuit BB Texnosnorii I coctepiraeTbest B cyyacH1i 1HCTpyMEHTaNIbHIN
Ta CIHOCTEpeX HIA acTpoHoMii. HelpoHHI Mepexi IomoMararoTh IOKpallyBaTH
dotorpadiuni  300pakeHHS, OTpPUMaHiI  TeJeCKomaMu, Kpalle aHali3yBaTH
CTaTUCTUYHI JIaHi, CTBOPIOBAaTHM CHUHTETUYHI 3pa3ku i HaOOpiB  JaHUX,
BUKOPUCTOBYBAaHUX JUIsI HABUYAHHSA CHEIIali30BaHUX HEUPOHHUX MEPEX, SKI
3aCTOCOBYIOTh JUISI PO3B’sI3aHHS PI3HOMAaHITHMX acTpOHOMIYHMX 3aBraHb (Fader,
Spatial GAN, Morpheus).
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JonarkoBi mnepeBarm BukopuctandHs LI B npommcaoBocti. 3a ocranHi
aecatuwaitts Il Ta mnpomucioBa aBTOMaTH3allis CYTTEBO E€BOJIOIIOHYBAJH.
BinOynocs edexTtuBHE BIpoOBaKEHHSI 0araTbOX 1HHOBAIIIMHUX IMIXOMIB, TAKUX SK
BUKOPHUCTAHHA «PO3YMHHX» CEHCOpIB 1 JAaTYUKIB, 301IbIIEHHS OOYHCIIOBAIBHUX
noryxHocteil. Il momomarae mammuam 30upaTH ¥ OTPUMYBAaTH BENUKI 0OCITH
KOPHCHUX JIaHUX, BUABIIATU CKJIAQJHI Ta MPUXOBaHI 3aKOHOMIPHOCTI, aJanTyBaTUCA
0 HOBHUX TEHJACHIINA 3a JOMOMOIOI MAIIMHHOIO IHTENEKTy, HaBYaHHSI Ta
po3Mi3HaBaHHs MpupoaHOoi MoBU. lle TakoX mormomarae omnepaTMBHO NPUHAMATH
pillieHHs, 10 0a3yrTbCs Ha JaHMX Ta I1X aHaji3l, MiJBUINYBAaTH €()EKTHUBHICTH
IIPOMUCIIOBUX TMPOIECIB, MIHIMI3yBaTH €KCIUTyaTaliiHI BUTPATH, CIPHUATH OLIbII
IIBUJIKIH po3po0IIl MPOYKIIii Ta 3a0e3nedyBaTH THYUYKY aJIallTUBHICTb.

Mo:xnuBictb podoTn 24/7. OCKUIBKH JTIOAIM HEOOX1AHO MPalLOBAaTHU MO3MIHHO,
100 3a0€3MeYnTH Yac BIANOYMHKY Ta Xap4yoBl nepepBu, podotu Ha 6a31 Il MoxyTh
MpaIoBaTH Ha BUpOOHMYIN JiHIT O6e3nepediitHo. [TiqnpruemMcTBa MOXKYTh PO3IIUPUTH
CBOi BUPOOHHMYI MOXKJIUBOCTI Ta 3aJ0BOJIBHUTH O1IbIII BUCOKI BUMOTH J0 MPOIYKIIIi
BiJI CBITOBUX CITOKMBAYiB 3aBJSIKU MOCUJICHIM IHTEHCUBHOCT1 BUPOOHUIITBA.

Be3neunime  npouenypHo-ekciiiyaTaiiiiHe — cepegoBuIle.  30UIbIICHHS
koMmroHeHTiB Il y BupoOHHUYMX mpoliecax o3HAYa€ MEHINY KUIbKICTh MpalliBHUKIB,
Kl BUKOHYIOTh HEOE3IeuHy, HIKIJJIMBY Ta CTpPEecoBYy poOotry. [Hakiie kaxydw, 3i
3MEHIICHHSIM KUIBKOCTI JIIOJIeH 1 30LIBIICHHSIM KUIBKOCTI pOOOTIB, SIKI BUKOHYIOTh
JUSUTBHICTD, TOB’SI3aHY 3 PU3UKOM JUISL SKUTTS Ta 3/I0POB’S, KIJIBKICTh HEIIACHHUX
BUIAJKIB HAa BUPOOHHUIITBI TMOBMHHA pi3ko 3meHmmTHCS. I Takox BigkpuBae
IMIMPOKI MOXKJIUBOCTI JIJISI PO3BIAKKA KOPUCHUX KOTAJIHMH, OCKIJIBKU TAMPUEMCTBAM Ta
KOMIIaH1SIM O1JIbIII€ HE IOBEIECTHCS PU3UKYBATH JIIOJACHKUMU KUTTSIMH.

3Mmenmenns omnepauiifnux BuTpar. Ockuibku cucremu LI oxommoroTh Bce
Olnblie ¥ OUIbLIE CErMEeHTIB TNOBCAKACHHOI MJISUIBHOCTI JIOJMHU Y  cdepi
MIPOMMCIIOBOCTI, O13HEC OTPUMYE 3HAYHO HWXK4Yl €KCIUTyaTaliiiHl BUTpaTH. 3aMiCTh
TOTrO, MO0 TIIBKM HaWMaTh JOAeH [ poOOTH TO 3MiHAX, KOMIIaHISIM Ta
mignpuemMcTBaM Bapto 1HBectyBatu B I, €auHi BUTpaTH NoB’s3aHiI 3 TEXHIYHUM
obcimyropyBanHsaM cucteMm Il miciss mpuabaHHsS Ta BBEASHHS B EKCILIyaTallio
YCTaTKyBaHHS.

dakTopy, 1m0 BIUVIMBAIOTh HAa HABKOJIUIIHE cepeloBHIe. ABTOHOMHI
TPAHCIIOPTHI 3acO0M MOTEHLIWHO Habararo MEHII ILIKIJJIMBI JJI1 HaBKOJIMIIHBOTO
CepeloBUINA. IX MOMKHA 3alporpaMyBaTH Ha Hale(eKTHBHIIIMIA MapmpyT i
3MEHIIUTH Yac TMPOCTOI, L0 MOXXE MPU3BECTH [0 3MEHIICHHS CIIOXUBAHHS
NajdbHOTO Ta PaJMKAIbHO 3MEHIIMTH PiBEHb BHUKHW/IB MapHUKOBUX TrasiB. lle x
CTOCYETBHCS 1 BaXKOi TEXHIKH, II0 BUKOPUCTOBYEThCS y mpomucioBocTi. LI moxe
0araropa3zoBO MOBTOPIOBATH MOCIIJOBHICTh MPOLEAYP 3 BUCOKOI TOYHICTIO, B TOU
4ac SIK JIIOJU CXWJIbHI 10 BUIQAKOBUX TTOMUJIOK.
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o niapo3ainy 7.7 po3ainy 7 «IIITydHni iHTeJEKT y CilIbCbKOMY roCoapcTB)
IlepcnekTHBY BIPOBA:KEHHS POOOTOTEXHIKH

ATpONpOMHUCIOBUN KOMIUIEKC 3aBXIU OYB BaKJIMBUM KOMIIOHEHTOM €KOHOMIKU
VYkpainu 1 i cunbHOIO cTopoHOro. Hacemennst 3emui 3pocTae, IO CTaBUThH IEpen
00’€THaHUM IUBLII30BAHUM CBITOM BaXKJIHMBE 3aBJaHHS, 1[0 MEXYE 3 BUKIUKOM —
3a0e3ne4eHHs JIIOICTBA SIKICHUMH MPOAYKTaMHU Xap4yyBaHHS.

VY ClIbChKOMY TOCTOJAPCTBI MOTPIOHO MIMPOKO 3aCTOCOBYBATH arpONpOMUCIIOBI
JTPOHM, SKi JIONOMAararTh OOpOTHUCS 31 IMIKITHWKAMU, BU3HAYAaTH TOYHI TUIONT
KyJbTYp, 3I1MCHIOBATH ayJuT Ta 1HBEHTApHU3allll0 3€MEJNbHUX AUISHOK, BU3HAYATU
HasBHICTh Je(EKTIB y T1OCiBax, IMPOBOJUTH aHaII3 ypOXaWHOCTI TIOCIBIB,
3M1MCHIOBATH MOHITOPUHT 1 KOHTPOJIb CUCTEM MeJiopallii, aBTOMaTU3yBaTU MPOIECH
MOCIBY 1 300py BpOXKaro.

SIcKkpaBUM TPHUKIAIOM BIPOBA/KEHHS OE3MUTOTHUX JTANBbHUX amapariB € M-6
«KaiiBip» — JpOH NHUCTAHLIMHOIO KEpyBaHHS YKpPAiHCHKOrO BHPOOHMIITBA,
MpU3HAYEHUN 111 O10JIOTIYHOrO 3aXHMCTY POCIUH, KapTorpadii, aepo(oTo3ioMKH 1
B1/ICOCTIOCTEPEIKECHHS B PealbHOMY 4aci.

[HHOBaIIiHI PO3pOOKKM 3a HUM HampsMoM Takoxx mnpooaiarh CIIA (Harvest
Automation) i Asctpaumist (Australian Centre for Field Robotics), imxenepHi pineHHs
AKUX JEMOHCTPYIOTh Bpa)karoul pe3yJbTaTH.

o po3ainy 8 «HaykoBe, kaapoBe Ta MaTepiajibHe 3a0e3Me4eHHsI HAlIOHAJIBLHOI
€KOCHUCTEMH IMITYYHOTO iHTEJIEKTY»

[TinroroBka kaapiB B ekocuctemi LI Ha TemepimiHiii yac He akTyasi30BaHa, BOHA
BIIOYBAa€TbCS 3a pPaxyHOK (axiBUiB 31 CHOPIAHEHUX Tainy3ed (MareMaruka,
CTaTUCTHKA, CUCTEMHMM aHami3 1 T. 1H.). Y unHHOMY «llepeniky ramy3eil 3HaHb 1
CIeLIIbHOCTEH, 3a SKUMHU 3[IIMCHIOETHCS MIATOTOBKA 3/100yBayiB BUIIOI OCBITHY BiJ]
29 kBiTHs 2015 p. Ne 266 3raaku npo MWTYYHUH IHTENEKT BiACYTHI. OTKe, HEOOX1THO
BKJIFOUUTH NMPOQPUIbHY CHEUIANBHICTD y MEPEeNiK 1 PO3pOOUTH BIANOBIAHY HaBYAIbHY
nporpamy. JlOUUTBHO TaKoXX 3pOOMTH aKIEHT Ha MOCHJIEHHI PO3BUTKY MpOrpam
«yanbHOD» oOcBiTH. 1010 HaykoBOro 3a0e3MeueHHs, TO Cepell 3aTBepIKEHUX
MOCTaHOBOI mpe3uaii Bumioi arecramiitHoi komicii Ykpainm Nel3-08/9 Bin
20.09.2000 poky € macnopt HaykoBoi cremianbHoCcTi 05.13.23 «Cucremn Ta 3acodu
IITYYHOTO 1HTEIEKTY». Alle, 3BayKalouu Ha AaTy NPUUHATTS 3a3HA4YE€HOI NMOCTAaHOBH,
HEOOX1/IHO 11 meperyisiHyTy i aKTyalli3yBaTy MacHopT i€l CreniaTbHOCTI.

[ToTpiObHO pO3pOOUTH €PEKTUBHY CHCTEMY MEPEIiITOTOBKU KaAPIB y BUIIINA OCBITI
Ta Cy4aCHHUX MPOTPaM nidsuwyerHs Keanighikayii N CIEIIaNICTIB 3 1HIINX TaTy3eu
(TEXHIYHUX, IPUPOJHUYUX, TYMAHITAPHHUX ).

Heo0xiHO po3poOUTH KOHILIEMIII0 KJAacTepu3allii, JOCTYIMHOCTI Ta BIIKPUTOCTI
HayKOBUX TpoeKTiB y cdept I, cTBOpUTH MOXIUBICTH MAJIS MAariCTPaHTIB,
acIipaHTIB 1 JOKTOPAHTIB JOJy4YaTHUCS A0 TOTOYHUX KOJEKMUBHUX TPOQPIILHUX
JOCIIKEHB BIAMOBIIHUX HAyKOBUX Ipyn y chepi LI

132



OnnuMm 13 BaxymBuX 4yuHHUKIB nporpecy I B YkpaiHi € opraniyHuil po3BUTOK
npo(diTbHOT CITBHOTH, SIKa 6 Moria 00’ €AHyBaTH po(eciOHaiB 1 eHTY31acTiB Oyb-
SAKOTO BIKY Ta pIBHS MIATOTOBKHU. YKpaiHchka crmuibHOTa LI 6ace po3BuBaeThCs
CTUXIMHO, Maibke HEe3aJIeKHO BiJl pOMi JEp)KaBH, 1 CHUTYaTUBHO B3aEMOIIE 3
JepKaBHUMU OpTaHi3allisiMu.

Bununkiia HeoOX1IHICTh y CTBOPEHHI CIeliaJbHUX (B MEpIITy Yepry eIeKTPOHHUX)
MaWJaHIUKIB Uil cmpame2iyHoi KomyHixayii cepen ydacHukiB cruiutbHOTH [III:
CIeliali30BaHUM CalT MPOEKTY (MOKIMBO 3 opyMOM Ta (HOPMOIO It 3BOPOTHOTO
3B’A3Ky), CTOPIHKM Yy TONYJSAPHUX B YKpaiHi COLIaJbHUX Mepekax Jyis
JIBOCTOPOHHBLOI B3aeMo/Iii 31 criibHOTOO (Twitter, Facebook, Instagram).

Ile nmo3BoMMTH 3ajlydaTd JO CHIBOpami Ta IUIHOT B3a€EMOIi  YYaCHUKIB
pizHOMaHITHHX T1aTdopm I, ctapTaniB, KOMIaHii Ta OKpEMHUX 3aIliKaBJIEHUX OC10
(BKJIFOYAIOUM IPAHTOABIIIB, CIIOHCOPIB Ta 1HBECTOPIB).

Buxopucrtansas MetoaiB Open-source ta crowdsourcing s peasizamii BaKIUBUX
MPOEKTIB, SIK CYTO MPHUKIATHOTO CIPSMYBaHHS (MaTeMaTHIHOTO, IMPOTPAMHOTO,
1HKEHEPHOr'0) — KOJIM CTBOPIOBAHUI MPOIYKT € BIAKPUTUM/YACTKOBO BIIKPUTUM Ta
HaJl HUM MOXYTh TMpalIOBaTU YC1 OXO04Yl nicis 6i0noGioHoI peecmpayii ma
ompumanHs 0ONycKy, Tak 1 OpraHizaliiHOro — KOJU CHIJIbHOTA KOJIEKTUBHO MPAIO€
HaJl BOXJIMBUMHU MPOTPAaMHUMH JOKYMEHTAMH, TEKCTaMU KOHBEHIIIH, METOJIUKAMH,
KOHIIENIIAMHU 1 T. A. ToOTO roioBHA iJiesl MOJIsITa€ B MOJIEPOBaHiil MPO30pOCTi Ta
B3a€EMOJIII.

AxtuBHa croiutbHoTa I Oyme cmpusitu possutky LI B Vkpaini 3a pizHuMu
HampsiMaMU Ta MPOCYBATU HAIly JEep>KaBy Ha HayKOBO-TEXHOJOTIYHIA MI>KHAPOJIHIM
apeHi, 1 He B OCTaHHIO Yepry — 3aBASKA 30UIBIICHHIO KUIBKOCTI YKpPaiHCHKUX
HaykoBUX TmyOmikamid Ha Temy Il B mpoBimHMX pelleH30BaHUX BUJAHHAX Ta
30UTBIIEHHIO 1HJIEKCa IIMTOBAHOCTI CTaTel YKPATHCHhKUX YUCHUX.

BaxxmuBo TakoX CKOOpAWHYBAaTH 3yCWIIS IS 3alydeHHS YKPaiHChKUX
CIELITICTIB, €HTY31aCTIB Ta aKTUBHO1 MOJIO1 (SIK €IMHOTO TOBAPUCTBA, 00’ €IHAHOTO
ineeto 1) mo yuacti B mardopmi «Al for Good Global Summity, sika € ogaum 3
rojioBHuX MainanuukiB Opranizamii O6’ennanux Hariil, npucBsiueHux mnpoodiemam
IITYYHOTO 1HTEJEKTY.

HaykoBo-Teopernune 3a0e3me4eHHs] PO3BUTKY IUTYYHOIO  iHTEJIEKTY
nepeadavae:

- BHUpOOJIGHHA 3arajbHOi Teopii MITYYHOTO 1HTENEKTY, Y3TO/DKEHHS HOro
MOHSATTEBOTO amapary 3 HalllOHAJbHUMU Ta MDKHAPOJAHHUMH HOPMATHBHO-
IPaBOBUMU aKTaMH,

- BHUpOOJIEHHA (P1I0CO(ii IITYYHOrO 1HTENEKTY;

- BHMBYCHHS Ta BIPOBA/KEHHS MI)KHAPOJIHOTO TEOPETUYHOTO A0cBiay B chepi LII;

- JIOCHIIXKEHHS, po3p0o0Ka, BAOCKOHAJICHHS Ta ONTUMI3aIlisl MAaTEMaTUYHUX MOJICIICH
1 MatemaTu4Horo anapaty 1.

IIpakTHYHe BIPOBaIKEeHHS TEXHOJIOTii IITYYHOI0 iHTeJEeKTYy nepeadayae:
- peamizailito ocBiTHIX mporpam y cdepi I ta ix moctiiiny MoaepHi3aiiio Ha piBHI

MiHicTepcTBa HayKu 1 OCBITH Y KpaiHH;
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3aMpOBaKEHHSI TMPOTPaM 3a0XO0YCHHS Ta TPAHTIB JJIA 3aKJIaiB OCBITH, iX
opientamiss Ha STEM-muctumminu (science, technology, engineering, and
mathematics);

Ha piBHI HarmionaneHoi akageMii Hayk YKpaiHM — HayKOBO-IOCIIIHHIIBKE,
anmapaTHO-TEXHIYHE W  eKCIIepUMEHTalbHEe 3a0e3leyeHHs, cmiBmpams 31
crieniaini3oBaHuMu dakyjabTeTaMu Ta Kadeapamu, 10 chepr HayKOBUX 1HTEPECIB
AKUX Hanexuth HII;

YIPOBAKEHHS HpI/IHI_II/Il'IlB MibKramy3eBoi iHTerpamii cucrem I B pizHHX
HAYKOBHX HAIpPAMax BiJl TPUPOJHUYMX 1 TOYHUX HAYK 7O TyMaHITapHUX
TUCITUTLTIH.

IlepcnekTHBHI HAYKOBI HANIPSIMU TA TEXHOJIOTiI IITYYHOI0 iHTEJIEKTY:
rIu0OKe HaBYAHHS;

Heripomepekesi 6i0miorekn TensorFlow, PyTorch, Keras;

OTIpAIfOBAHHS IPUPOIHOT MOBH;

TCHEepaTUBHI TONepeHb0 HaB4yeHi TpaHchopmepu (anri. Generative Pre-trained
Transformers);

reHEpATUBHI 3MarajibHl HEHPOHHI MEPEXKI;

CUCTEMH LITYYHOTO 30pY;

MYJbTHATCHTHI CUCTEMH;

MOJICTIIOBaHHS CHCTEM Ta aiIropuT™MiB MipkyBaHHsa (anria. Commonsense
Reasoning);

aBTOHOMHI TPaHCIOPTHI 3aco0u Ta KepyBaHHs 3a gonomoroto 111
pPEKOMEHJAlliHI aJITOPUTMU Ta CEPBICH, JOCIIKEHHS MpoOJeM MpO30pOCTl
PEKOMEHJAIIMHUX CUCTEM;

npoOiemMaTiuka KOHTpoJIto Ta 6e3nexu cuctem 1.

Po3BUTOK HAIOHAJBLHOI CHCTEeMHM 0a3M JAHMX [OBHHEH 3IIMCHIOBATHCS Ha

OCHOBI CYKYIMHOCTI MPaBOBHUX, OpTaHi3alliiiHUX, METOAOJOTIYHUX Ta 1H(OpMaIliiHO-
TEXHOJIOTIYHUX MEXaH13MiB, 10 3a0€3M1eYyBaTUMYTh:

HOpPMAaTHBHE W OpraHizaliiiHe pEeryialoBaHHS YOpPaBIiHHSA JaHUMH, a TaKOX
KOHTPOJIb 32 peai3alli€lo BiMOBIIHUX 3aXO0/I1B;

BU3HAYECHHS Ta peali3allilfo CyKyMmHOCTI METOAIB 1 cmocob6iB (iHAHCOBOTO
3a0e3neveHHs] JISJIbHOCTI, CHOpSIMOBAaHOI Ha CTBOPEHHS Ta 3a0e3leyeHHs
(GbyHKITIOHYBaHHS HAIllIOHAJILHOT CHCTEMH 0a3 JaHUX;

(bopMyBaHHS PUHLIUIIIB, MPABUJI 1 TPOLIECIB YIPABIIHHS ACP>KaBHUMH TaHUMH;
(GopMyBaHHS OHTOJOrIT JaHUX, BKJIIOYAIOYM PO3POOKY CEMAHTUYHOI MOJIEIIl,
OMKCH CKJIaAy, B3a€EMO3B’S3KIB CYTHOCTEH, METAaomuciB 1 (popmaTiB, BIACHHUKIB
JTAaHUX Ha PI3HUX PIBHSAX;

cTBOpeHHs Ta ¢yHKIioHyBaHHA [T-iHdpacTpyKTypH, 0 peanidye BIPOBAKEHHS
Ta 3a0€3Me4YeHHs MOHITOPUHTY Ta KOHTPOJIO peamizaiii €IWHUX BHUMOT 0
yIPaBIIHHS JaHUMH, CTBOPEHHS 1H(POpMALIHHUX TPOAYKTIB CUCTEMHU 0a3 JaHUX.
Po3BuTOK HamioHanbHOI CHUCTEeMH 0a3u JaHUX MOXKE TAaKOXK TIPYHTYBAaTHUCh Ha

3aJIydeHHI JI0 TMPOEKTIB YCIX OXO0uMX, 0€3 O0OOB’SI3KOBOI HAsBHOCTI NpOdiibHOT
ocBiTU. [le MOXe 1CTOTHO MPUCKOPUTH Ta TMOJETIIMTH BUKOHAHHS 1ILOTO 3aBJaHHS.
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HeoO0xigHO pO3INISIHYTH MOXJIMBICTH CTBOPEHHS, IMOIMOBHEHHS Ta aJMIHICTPYBaHHS
TaKOi cUCTeMH 0a3 JaHUX MMCTAHIIIWHO 1 Ha 3acajjaX BIAKPUTOCTI Ta 3a7Ty4EHOCTI.

3anydyenns ¢pinancoBux pecypcis 1is po3Burky LI B Ykpaini
Baxx1uBO BIOCKOHATUTH CHUCTEMY HAIlOHAIBHUX 1 MDKHapOJAHHMX TPaHTIB,
HaJaroAuTH CIIBOPAIIO 3 TMPOBIAHUMH TEXHOJOTIYHUMH KOMIIAHISIMH, SIK
MDKHApPOJHUMH, TaK 1 HAIIIOHAJLHUMH, K1 MOKYTh BUIIISTH KOIITH JIJISi OCBITHIX 1
HaykoBuX mporpam po3BuTky LI B VYkpaini. Kpim Toro, ciig HamoJerjimBo
JoMaraTUCs BHUIUICHHS BIJAMOBIJIHUX KOINTIB 3 JACP)KaBHOTO OMO/DKETY YKpaiHU.
EdexTuBHUM Takox MOXke OYTH 3aydeHHsI CIIOHCOPIB 1 MEIEHATIB 3 HEMPO(IIbHUX
IIPOMUCIIOBUX 1 KOMEPIIMHUX KOMIIaHIM, YCTaHOB.
Jlns 3abesnedeHHs HanexxkHoro po3BuTky I B VYkpaini ¢iHaHCOBI pecypcu
MOBHUHHI OyTH 3aTy4eHi Ha TaKi 3aX0JIH:
- CTBOPEHHS HOBUX HAyKOBO-JOCHIAHUX 1HCTUTYTIB, CY4YaCHUX LEHTpPIB 1
nabopaTtopiit gocaimkeHHs mpooiaem LI,
- TIPOBEJCHHS JIEP>KaBHUX HAYKOBO-JOCTIIHUX MPOEKTIB 32 OCHOBHUMHM HaIpsiMaMu
I1I;
- OpraHi3aiilo HaJeXxHOi (PIHAHCOBOI MIATPUMKHM HAYKOBLIB 1 JOCJIJHUKIB, SKI
npairoroth y cdepi 11, 3a0e3neuenns riqux (Ha piBHI CBITOBUX) YMOB IIpalll;
- 30UIBIIEHHS KUIBKOCTI Ta MiJIBUILIEHHS SKOCT1 MAroTOBKM (haxiBiiB y chepi 111,
- OpraHizaililo 3a0XO4yBaJbHUX 3aXOJIB IIOJO0 YYacTi YKpaiHChKUX HAyKOBIIIB Y
IPOBITHUX MIKHAPOIHUX 3apyODKHUX HAYKOBUX KOoH(pepeHiisx y chepi HII;
- Oprasizaililo MbKHapOJHUX HayKoBuX KoH(pepeHuii y cdepi LI, mo npoBoasTecs
Ha TEPUTOPIT YKpaiHU 13 3aTyYEHHSIM MIPOBIIHUX 1HO3EMHUX HAYKOBIIIB;
- 30UIbIIEHHSI KUIBKOCT1 YKpaiHCHKHMX HAyKOBUX BHAaHb 3a Hampsmamu LI, 1o
1HIEKCYIOThCS B HAyKoMeTpuIHHX 6a3zax Scopus i Web of Science;
- CTBOPEHHS BIIKPUTUX TECTOBUX cCepefoBUI] 1 O10mioTeKk s ampooarrii
po3pobsieHnx MeTo1iB 1 anroputmis 1111

1o pozainy 10 «IIpukinuesi noJio:kenus Crparerii po3BUTKY IUTY4YHOI0
inTenexkTy B Ykpaini (2023 — 2030)»

JonoBHenHns a0 Ilnany peanizanii Ctparerii po3BUTKY
ITY4YHOTo iHTeseKkTy B YKpaini (2023 — 2030) xo 2025 p.

[lepmoueproBi kpoku peamnizauii CTpaTerii po3BUTKY IITYYHOTO I1HTENIEKTY B

VYkpaini:

1. TToromkeHHs Ta MPUAHATTS HOPMATUBHOT O6a3u.

2. CtBopeHHs HarnsgoBoi paayd 3 KOHTPOJIIO 32 BHUKOHAHHSIM 3a/IeKIapOBaHUX B
Crparerii po3BUTKY IITYYHOI'O IHTEJIEKTY B YKpaiHi LJICH.

3. BuzHauenHsa mnpioputery HampsMiB 1 3aBgaHb CTparerii po3BUTKY LITY4YHOIO
IHTEJIEKTY B YKpaiHi BiJl HAHOUIbII MPIOPUTETHUX A0 HAWMEHII IPIOPUTETHUX.

4. TloyaTn BUKOHAHHS HAUIPIOPUTETHIMHNX 1 PyHAAMEHTANIbHUX 3aBAaHb.
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. BU3HauuTH MexaHi3MU KBapTaJIbHOIO Ta HIOPIYHOTO KOHTPOIIIO 3a pealli3alli€ro

Crpaterii po3BUTKY IITY4YHOTO IHTENEKTY B YKpaiHi (3BITHa JOKyMEHTAIlis,
BUOIPKOBI MEPEBIPKN).

. 3aBepIIaIbHUM €TaroM MOoBUHHA OyTH mnepeolinka CTparerii po3BUTKY IITYYHOTO

1HTENEeKTY B YKpaiHi, ii aHaji3 Ha BIANOBIIHICTb peajisiM Ta, y pa3i HEOOX1THOCTI,
il eekTUBHA KOPEKIIis.
Crparterito poO3BUTKY IITYYHOIO IHTENEKTy B YKpaiHi BapTO JOMOBHHUTHU

JOJTATKOBUMH MPOMDKHUMH (PIYHUMH) TePMIHAMU BUKOHAHHS — KIHIIEBUMHU JaTaMU,
110 HACTaHHI SKUX METa 1 3aBJIaHHS BIAMOBIAHOTO OJIOKY MOBHHHI OyTH IMOBHICTIO
peanizoBaHi. KokeH MpOMDKHHMI TEpMIH CIIiJ 3aBEepIyBaTH aHATITUYHUM 3BITOM 3
HACTYITHUM KOPETYBaHHSM JTUHAMIYHOTO KaJCHIApHOTro IutaHy. lleli KOMIOHEHT
Oyzae CTUMYITIOBAIbHUM YHMHHUKOM, SIKAH TIO3UTHBHO BIUIMBAaTHME HA iHTCHCHUBHICTD
peanizanii Ctparerii po3BUTKY IITYYHOTO 1HTEJIEKTY B YKpaiHi.

1.

w

Jns peamizanii Ctpaterii HeoOxiaHO 10 2025 poKy 3M1MCHUTH TaKl 3aX0/Iu:
Cmeopenns HopmamueHo-npagogoi basu, sika nependoadae 3a0€3NEUEHHs 3aXUCTY
JAaHUX, OTPUMAaHUX NP 3J1MCHEHHI EKOHOMIYHOI Ta HayKOBOI AiSUIBHOCTI, B TOMY
qyucIi iX 30epiraHHs NepeBakKHO HA TEPUTOPIT Y KpaiHu.

. Cmeopenns Haykogo-meopemuuno2o 3abe3nevenHss BUKOHaHHSA HamioHaibHOI

CTpaterii pO3BUTKY IITYYHOTO IHTEJIEKTY B Y KpaiHI.

. 3anyuenns gpinancosux pecypcis nist po3sutky LI B Ykpaini.
. 3abe3neuennss npiopumemuoi niOMPUMKU @DYHOAMEHMATLHUX [ NPUKIAOHUX

Haykosux 0ocnioxcenv 8 oonracmi L111. Po3BuTok GpyHIaMEHTATBHUX 1 TPUKIATHUX
HayKOBUX Jociimkens y ramysi I B Ykpaini nependayac:

3/1ICHEHHS MPIOPUTETHOI JOBrOTEPMIHOBOI MIATPUMKH HAYKOBHUX HOCIHIDKEHB Y
cdepl WTYYHOrO 1HTENIEKTY;

CTUMYJIIOBAHHS 3aJy4YCHHS 1HBECTHIIN IOPUIUYHUX 1 (Pi3UUHUX 0CIO y PO3pOOKY
TEXHOJIOT1i MITYYHOTO 1HTEICKTY;

PO3BUTOK JIOCIITHUIIBKOT 1HGPACTPYKTYpH Ta 3a0e3MeueHHs JOCTYIy HayKOBIIIB
(mOCHITHUKIB) 10 OOYHCIIIOBATIBHUX PECypCiB, 0a3 1 HAOOPIB JAHUX;

PO3BUTOK MIDKHAPOJIHOIO CHIBPOOITHUIITBA, BKJIHOYaOud OOMIH (axiBIsIMU 1
y4acTh BITYM3HAHMX (haxiBIIB B MI)XHAPOJHUX MporpaMax i koHpepeHuisix y chepi
IITYYHOTO 1HTEJEKTY.

ATiosuwenns pisns 3abe3newenocmi punxy mexnonoeit LI keanighixosanumu

Kaopamu ma pieHs  iHhopmosaHOCmMi HaceleHHs TIPO MOXIUBI  chepu
BUKOPHUCTAHHS TaKMX TEXHOJIOT1H mepeadayac:

pO3pOOKY Ta BIPOBAIKEHHSI OCBITHIX MOJYJIIB y paMKax OCBITHIX MpOrpaMm ycix
PIBHIB OCBITH, IPOrpaM MiABUILIEHHS KBaidikaii 1 mpodeciiiHOoi nepeniroToBKu
JUIsl OTPUMAHHSI TpOMaJsHAMU KpaiHU 3HAaHb, HAOYTTS HUMH KOMIIETECHIIM 1
HAaBUYOK y cepax, siKi CIPUAIOTh PO3BUTKY IITYYHOI'O 1HTEJIEKTY — MAaTEMATUKH,
nporpaMmyBaHHs, IHGOPMALIIITHUX TEXHOJIOT1H, MATEMaTUYHO1 JIHTBICTUKH, aHATI3Y
BEJIMKUX JaHUX, MAITMHHOTO HAaBYAHHS;

pO3pOOKYy CTaHAApPTIB MIATOTOBKM OakandaBpiB, MariCTpiB Ta acHipaHTIB 3
ypaxyBaHHSIM NEPCIEKTUB BUKOpucTanHs LI

pPO3pOOKY 3a0XOUyBaJbHUX 3aXOJIB IIOJ0 CHPUSIHHS BCTyNy aOITypi€eHTIB Ha
cnenianbHoCTi 32 ocHoBHUMU Hanpamamiu 1T y 3BO Vkpainu;
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»

dopmyBaHHs HaykoBuX wiKia 3 mpobinem LI B yHiBepcuTreTax 1 HAyKOBHX
YCTaHOBAaX, a TaKOX CHPSIMYBaHHS 1XHbOI pOOOTH Ha BIPOBAKEHHS TOCSTHYTHX
pE3yIbTaTIB;

MIATPUMKY yYacTl HAyKOBI[IB Y MDKHApOJHHUX BHCTaBKaX Ta KOH(EpEeHIIsX,
3a0X0YCHHS HAYKOBUX IyONiKalliil y MpPOBIAHUX MDKHAPOJIHUX BHJIAHHSX,
BIJIKpUTTS HayKOBUX BUJaHb 3 mpobsem LII;

MIATPUMKY MOJIOAMX BUEHHUX Ta IX 3a0XOUEHHS Y HAyKOBIH AISUIBHOCTI 3 pO3pOOKHU
Ta BripoBakeHHd I

dbopmyBaHHs sabopaTopHOi 0a3u B YHIBEPCHUTETaX 1 HAYKOBUX YyCTaHOBAax IS
HaBYaHHS CTYJICHTIB 1 MPOBEJICHHS A0CIiKeHb Y cdepi LI;

3ay4eHHS! HayKOBI[IB Ta OCBITSH JI0 MIXKHAPOJHUX MPOEKTIB 3a Hanpsimamu LI, B
ToMy uHcii B iporpamax Epazwyc+, DAAD 1 I'opusonm-€spona;

MOIIMPEHHST BXKE€ HAKOIMUWYEHOIo J0CBiAy B po3podui cuctem I, sxuii Oymo
OTpUMaHO Tij yac BUkoHaHHs nporpam Temnyc, DAAD 1 [opuzonm 2020,
BIJIKPUTTS OKPEMOI1 HOMIHAIlT 31 MITYYHOTO 1HTEJIEKTY MPHU MPOBEICHHI HayKOBHUX
¢decTuBaniB, KOHKYpCIB cTapTamiB 1 HOPYyMiB;

3a0XOUYEHHS TaJaHOBUTOI MOJIOJI 1O CHPUMHATTA Ta po3BUTKy iaeil LIl uepes
Mainy akaiemilo HayK;

3arovyaTKyBaHHS IPOrpaM 3a0XOUYEHHS Ta TPAHTIB JIJIS 3aKJIa/1B OCBITU BCIX PIBHIB
3 aKIIEeHTOM Ha MPUPOJHUY1, MAaTeMaTHU4H1, KOMIT I0OT€pHI, 1H(hOpMaIliiiHI HAyKH Ta
MaTE€MaTUYHY JIIHTBICTUKY;

BKJIFOYEHHS HEOOXIJHUX €JIEMEHTIB MpOrpaMyBaHHA Ta OOYHCIIOBAIBHOIO
MUCJICHHS B IIKIJIBHY MPOTpaMy 3 MaTeMAaTUKH;

30UIBIIEHHS KIJIBKOCTI CHEIIaIbHOCTEH 1 OMOHKETHUX MICIHH i1 HaBYaHHSI 3a
HanpsimoM LI

CTUMYJIIOBaHHA (B TOMY YHCIl MaTepiajibHe) poOOTOAaBLIB 10 3aXOiB,
COPSIMOBAaHUX Ha HAOYTTS CHIBPOOITHUKAMM KOMIIETEHLIA B 00JACTI IITYYHOTO
IHTEJIEKTY 1 B CYMDKHHX c(hepax Moro BUKOPUCTAHHS;

Oprasizaiiiro JIOBrocTpOKOBO1 (piHAHCOBOI MIATPUMKH HAYKOBIIIB Ta JOCIITHUKIB,
mo mnpaioTh y cdepi 1, 3abe3nedenns im rigaux (Ha piBHI CBITOBHUX) YMOB
mparii;

CIPUSHHS y4acTi HAYKOBLIB Y KOMEPLINHUX MPOEKTAX MPOBIAHKUX MiANPUEMCTB 32
OoCHOBHMMHM HanpsimMamu LI;

CTBOPEHHS YMOB JIJIsl TOBEPHEHHS MPOBIAHUX YKPAaiHCHKUX HAYKOBIIB 1 (paxiBIIB Y
ctepi I, sixi mpoKUBAIOTH 1 MPALIOIOTH 32 KOPJOHOM;

BU3HAYCHHS TEXHOJIOTTYHUX MPIOPUTETIB TOCITIIKEHD 3 YpaXyBaHHIM 00OMEKEHOTO
pecypey — 30KpemMa TuX, SKi MOTpeOyIOTh MaJIUX 1HBECTHUIIIH, MAI0UH MPHU IIOMY
3HaYHy KOHKYPEHTHY IepeBary Ha CBITOBHX PUHKaX Yepe3 MacOBE€ BUKOPHCTAHHS
— I na npuctposx (anri. On-Device Al), HOBI aITOPUTMH MAIIMHHOTO HAaBYAHHS
JUISL CUCTEM 3 ICTOTHUMH OOMEXEHHSIMU B pECypcax 1 Take 1HIIe.

. Iiosuwenns piens yugpoeoi epamomuocmi HacenrenHs Yxpainu.
. Pozeumoxk nayionanvhoi cucmemu 6asu 0anux, wo nepeobauac:

HOpPMATHBHE 1 OpraHizaiiifHe peryJloBaHHS yMPABIIHHS JTaHUMH, a TaKOX
KOHTPOJIb 32 peajli3alli€o BiAMOBIIHUX 3aXO0/IIB;
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- BU3HAUEHHS Ta peali3alilo CYKYIMHOCTI METOMIB 1 CHOCO0IB (iHAHCOBOIO
3a0e3MeyeHHs] AISUIbHOCTI, CIPSMOBAaHOI HAa CTBOPEHHS Ta 3abe3meueHHs
(GyHKITIOHYBaHHS HaIlIOHAIBHOI CHCTEMH 0a3 TaHUX;

- (opMyBaHHS NPUHILMIIIB, IPABUII 1 MPOIECIB YIIPABIIHHS AEPKaBHUMH JTaHUMU.

JonoBHenns a0 Ilnany peanizanii Ctparerii po3BUTKY INTYYHOI0 IHTEJIEKTY B
Ykpaini B 2026 — 2030 pokax

1.KoHTpoJib 32 BUKOHAHHSM 1 JOTPUMAHHSAM yCiX MOMEPEAHIX 3aB/IaHb.

2.IToBHa peami3zallis BCiX 3aBAaHb, BKIIOYAIOUN HAWMEHII TPIOPUTETHI.

3.IlpoBeneHHss TOCTIMHOT peBi3li Ta MOHITOPUHTY SKOCTI peami3alii Iiien
Crparterii po3BUTKY IITYYHOTO IHTEJICKTY B Y KpaiHi.

4 TlocTiitHuil aHami3 Ta akTyami3amis Ki1ouoBoi metn Ctparterii pO3BHTKY
IMITYYHOTO 1HTEJIEKTY B YKpaiHi.

OcTanHl JBa POKM — TMPOBEJCHHS aHATITUYHMX KOH(EpEeHIl 3 OIHKKA Ta
edexTuBHOCTI CTpaTerii po3BUTKY ITYYHOTO 1IHTEJIEKTY B Y KpaiHi.

Kondratenko Yu., Striuk O., Kozlov O., Sidenko le.
To Section 1 Paradigm

The economy of Ukraine faces fierce global competition simultaneously with high-
risk investment challenges in advanced technologies, including ICT (Information and
Computer Technologies). Moreover, outdated infrastructure, including equipment
that is not suitable for digital transformation, as well as the lack of opportunities for
scaling and diffusion of technological innovations stand in the way.

However, over the past decade, Ukraine has significantly strengthened its position
as an active member of the global Al community.

According to the Deep Knowledge Analytics report (Artificial Intelligence
Industry Landscape Overview 2018), Ukraine has been placed among the top three
Eastern European countries in terms of Al companies quantity: Russia ranked No. 1 —
133 companies, Poland ranked No. 2 — 110 companies, Ukraine ranked No. 3 — 57
companies.

According to the Government Al Readiness Index 2020, which assesses the
readiness of governments to deploy artificial intelligence, Ukraine ranks 57th out of
172 countries with a score of 49,901 (for comparison, the United States ranks the
highest of all countries scoring 85,479). According to this rating, Ukraine has the
following index scores: vision — 50, data availability — 66.56, governance & ethics —
51.27, innovation capacity — 41.53, size — 22.87, infrastructure — 41.35, human
capital — 42.39. The highest score is 84.17.

Moreover, over the past few years, Ukraine has advanced significantly in
publishing open data. Currently, Ukraine is ranked 31st in the Global Open Data
Index™.

10Global Open Data Index. Tracking the State of Open Government Data.URL: https://index.okfn.org/.
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Although Ukraine has not become an Al leader yet, it seems quite probable that
Ukraine will bolster its position in the Al sector and attain the status of key Al player
If the strategy is chosen correctly and modified in accordance with the challenges that
beset the country.

It is urgent to attract foreign investors. Industrial policy and innovation policy
should be integrated with sectoral policy and technology policy to promote the
industrial transformation of the knowledge economy by strengthening the availability
of high-tech sectors while fostering the modernization of low- and medium-tech
sectors and their capability to incorporate new technologies. The capital allocated by
the Ukrainian government for research and development is scarce when compared to
top countries in terms of manufacturing output. In such high-tech areas as artificial
intelligence, public and private investments are insufficient in Ukraine.

To Subsection 2.2, Section 2 Main Directions of Al Research

Artificial general intelligence, a self-aware artificial agent capable of reasoning, is
a primary issue of computer programming, but not computer engineering. To create a
completely developed artificial intelligence, it is necessary to design fundamentally
new software architecture, to craft an effective strategic plan through the use of
computer programming and deep learning systems.

The performance of modern computer systems and supercomputers, which have
long surpassed human intelligence in terms of computing capabilities, allows for
efficiently complex mathematical operations. However, despite their high
performance, computers are not intelligent agents. Performance is only a component
of intelligence, and its high efficiency does not directly cause the emergence of
intelligence.

As we see it, in terms of computer engineering, it is reasonable to put effort into
software and algorithmic methods instead of the next-generation computer. These are
new approaches and paradigms of computer programming, machine learning, deep
learning, new Al architectures, and innovative algorithms.

The human brain is the most complete example of intelligence ever known to
mankind. We believe that the human brain and mammalian brain are the optimal
prototypes for the study of intelligence, as an example of natural engineering.
However, since the phenomenon of intelligence is not fully explored, it is necessary
to avoid restrictions and focus research efforts on the study of other intelligent
biological agents, for instance, unicellular eukaryotes or viruses.

To Section 3. Aims and Objectives of the Strategy for Artificial Intelligence
Development in Ukraine

The aim of the Strategy for Artificial Intelligence Development in Ukraine is the
development and integration of artificial intelligence technologies both in public and
private sectors in order to improve competitiveness in Ukraine, ensure sustainable
improvement of welfare and quality of life of the population, enhance public
administration system, safeguard national security and national security and maintain
law and order.
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The subject of the Strategy for Artificial Intelligence Development in Ukraine is
methods and means of the Al development and integration in manufacturing,
economy, transportation and infrastructure, science, healthcare, agriculture, ecology,
defense industry, etc.

It is necessary to determine the course of popularization, support, and development
of the Al community: it will contribute to the engagement of professionals from other
scientific fields, as well as stakeholders from various population groups, regardless of
age.

It is necessary to create a storage system to accumulate organizations, companies,
projects, and research groups specializing in artificial intelligence.

It is necessary to design an effective and permanent Al data monitoring program:
news (both technical and ethical); tracking scientific discoveries and research with
the subsequent mandatory analysis; regular information exchange with the global
community, leading international organizations, and scientific institutions.

It is worth setting an ambitious goal for Ukraine’s leadership as a country that can
become one of the top 50 countries leading the artificial intelligence race.
Considering the legacy of the Soviet Union (engineering education, scientific
programs, and manufacturing) as well as Ukraine’s leading position in the world IT
industry, the leading position of our state in this field should be considered quite
attainable even in the short term (10 years).

To Subsection 7.1, Section 7 Artificial Intelligence in National Security and
Military-Industrial Complex of Ukraine

Prospects of Using Robots

Semi-autonomous or remotely-controlled robots are designed for mine clearance,
reporting the presence of radioactive or toxic substances, detecting and studying
potentially hazardous objects.

Tracked and wheeled unmanned military transport vehicles are already utilized by
armed forces, allowing them to carry out complex tactical missions under extremely
dangerous conditions. Phantom and Phantom-2 unmanned ground vehicles produced
by SpetsTechnoExport armed with 12.7 mm caliber machine gun and RS-80 launcher
are the perfect examples. These vehicles can be used for surveillance and
reconnaissance, fire support, evacuation of the wounded, delivery, maintenance, etc.

Development of unmanned surveillance and reconnaissance aerial vehicles, and
combat drones; fostering modifications that can significantly strengthen the military
capability of Ukraine (Armed Forces of Ukraine, Security Service of Ukraine,
National Guard of Ukraine, Ukrainian Air Force, National Police of Ukraine). It is
essential to draw upon the experience of the United States (RQ-1/MQ-1 Predator)
and Turkey (Bayraktar TB2/TB3), whose combat drones have already demonstrated a
high level of efficiency in complex combat operations.
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To Subsection 7.4, Section 7 Artificial Intelligence in Manufacturing Industry
and in Power Sector

Prospects of Using Robots

The integration of industrial robots is one of the main factors that drive economic
growth. Industrial robots are used in a wide range of operations: welding, painting,
pressing, casting, transportation and warehousing. Because Ukraine has developed
the manufacturing sector, the more intensive integration of robotics will contribute to
the economic growth of the country. For Ukraine, it is beneficial to cooperate with
the International Federation of Robotics.

Particular attention should be paid to the possibility of intensive integration of
artificial intelligence systems and intelligent agents (robots) in various industries.

Robots can continuously perform actions without failures and develop more
competent production models to solve problems associated with automation. They are
also capable of correcting human mistakes and providing a higher level of quality.

Testing and application of intelligent control methods in automation systems of
diverse mobile objects and robots in manufacturing enterprises of Ukraine is one of
the promising directions of Al technologies integration in the manufacturing sector.
The research work on the development and integration of intelligent control systems,
as well as control devices of the executive, tactical, and strategic levels, which are
based on artificial neural networks, fuzzy systems, and hybrid neuro-fuzzy networks,
Is being conducted. It will contribute to the automation of diverse mobile technical
objects and robots in the manufacturing industry, and improve their efficiency. New
methods of synthesis and optimization of highly effective intelligent automatic
control systems are also being developed, which are based on bioinspired
evolutionary and multi-agent concepts, and global optimization algorithms.

Robots and mobile objects of the manufacturing industry include manipulators
(technological, powered industrial, auxiliary, universal, etc.), multi-purpose mobile
robots (examination, moving tools, and performing technological operations in
inaccessible and dangerous environments), unmanned vehicles (unmanned cars,
warehouse forklifts, drones, aerial and underwater vehicles, etc.), etc.

For instance, multi-purpose mobile robots with electromagnetic clamping devices
that are capable of moving on inclined and vertical ferromagnetic surfaces are utilized
to move various tools along specified trajectories to automatically perform
technological operations like cleaning, rust removal, painting, welding, etc. in
shipbuilding and ship repair, natural-gas processing, oil refining, and in other sectors.
Mobile robots of this type are objects with an extremely complex mechanical design,
which effectively apply neural, fuzzy, and neuro-fuzzy automatic control systems.
Automatic control of robot movements on ferromagnetic surfaces with obstacle
avoidance while ensuring the high quality of a certain technological operation is one
of the most complicated and crucial tasks of robotic automation.

Artificial intelligence and robotics are influencing space exploration, which
demonstrates the great potential for studying interstellar medium through innovative
solutions and technologies: satellite data analysis systems, autonomous planetary
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rovers, autonomous space probes, intelligent automatic rocket control systems, smart
system interfaces of manned spaceflights.

Currently, scientists are developing virtual assistants to aid astronauts. These
assistants with mixed intelligent algorithms are designed to significantly accelerate
and facilitate the execution of applied research tasks of different complexity levels.
For instance, the CIMON astronaut assistant has already been tested on the
International Space Station (it reached the station in 2019).

Data analysis in space mission planning has always been a complex procedure
based on large amounts of data and is usually carried out by experts. Nowadays,
artificial neural networks are used for analysis and forecasting, which makes it
possible to identify previously hidden patterns in the concealed data and utilize the
knowledge acquired based on such analysis more effectively.

Satellite technologies are also closely intertwined with intelligent systems, which
makes it possible to process data and improve diagnostic systems through the use of
artificial intelligence.

Acrtificial intelligence systems are also applied in the space navigation. Analysis of
a large numbers of images recorded with telescopes enables the design of intelligent
navigation systems for space exploration, discovering new objects and routes for
space probes.

Artificial Intelligence becomes the leading phenomenon in contemporary
observational astronomy. Neural networks help to improve images recorded with
telescopes, perform better statistical data analysis, and create synthetic samples for
datasets utilized to train specialized neural networks that are applied to solve various
astronomical challenges (Fader, Spatial GAN, Morpheus).

Benefits of Al in Manufacturing. Over the past decades, Al and industrial
automation have advanced significantly. There has been the effectively
implementation of many innovative approaches, such as the use of “smart” sensors,
and an increase in computing power. Al helps aid machines to collect and retrieve
large amounts of data; detect complex and hidden patterns; adapt to new trends
through machine intelligence, learning, and natural language recognition. It also aids
to make decisions based on data and data analysis, increases the efficiency of
manufacturing processes, reduces operating costs, promotes faster product
development, and ensures flexible adaptability.

Working 24/7. Since employees work in shifts to ensure rest time and meal
breaks, Al-driven robots can continuously perform production line tasks. Enterprises
can increase the production capacity and meet higher customers expectations due to
the increased intensity of production.

Workplace safety. With the increasing use of Al components in production
processes, fewer employees are engaged in dangerous, harmful and stressful work. In
other words, with a decrease in the number of people and an increase in the number
of robots performing tasks associated with health risks, the number of workplace
accidents should decrease drastically. Moreover, Al gives ample opportunity for
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mineral exploration, as businesses and companies will no longer have to risk human
lives.

Operating costs reduction. With the increasing use of Al systems in
manufacturing, businesses are significantly cutting operating costs. Instead of just
hiring employees, companies and businesses should invest in Al. Nevertheless, Al
systems need maintenance, which requires plenty of costs.

Factors affecting the environment. Autonomous vehicles are potentially much
less harmful to the environment. They can be programmed for the most efficient route
and reduce downtime, which can lead to reduced fuel consumption and radically
reduce greenhouse gas emissions. The same applies to heavy machinery used in
manufacturing. Al can incessantly repeat a sequence of procedures with high
accuracy, while humans are prone to accidental errors.

To Subsection 7.7, Section 7 Artificial Intelligence in Agriculture
Prospects of Using Robots

The agro-industrial complex has always been an important component of Ukraine's
economy, its strong point. The global population continues to grow, which poses a
challenge to the entire civilized world, which intertwines with the challenge of
providing high-quality food for human consumption.

In agriculture, it is necessary to widely use agro-industrial drones that help to
control pests, detect the exact areas of crops, perform inventory tracking and auditing
of land plots, recognize plant diseases, analyze crop yields, monitor and control land
amelioration systems, automate planting and harvesting processes.

A perfect example of unmanned aerial vehicle implementation is the M-6-3
“Zhajvir’ — a remote control drone made in Ukraine, designed for biological plant
protection, cartography, aerial photography, and real-time video surveillance.

Innovative advances in this area are also carried out by the United States (Harvest
Automation) and Australia (Australian Centre for Field Robotics), whose engineering
solutions demonstrate impressive results.

To Section 8. Scientific Support, Staffing, and Funding for the National
Artificial Intelligence Ecosystem

Employee training in the Al ecosystem is currently not actualized. It takes place at
the expense of professionals in various fields (mathematics, statistics, system
analysis, etc.). Artificial intelligence was not included in Decree No. 266 “List of
academic disciplines and programs of study” dated April 29, 2015. Therefore, it is
necessary to put the Al degree program on the list and develop an appropriate training
course. It is also necessary to focus on reinforcing the development of the dual
education system.

As for scientific support, in accordance with the Resolution of the Presidium of the
Higher Attestation Commission of Ukraine No. 13-08/9 dated September 20, 2000,
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the passport of the scientific specialty 05.13.23 “Systems and means of artificial

intelligence” was approved. However, considering the date of adoption of this

resolution, it is necessary to revise it and update the passport of this specialty.

It is necessary to develop an effective retraining system in higher education and
professional development programs for professionals in various fields (engineering
sciences, natural science, human sciences).

It is necessary to develop the concept of clustering, accessibility, and transparency
of scientific Al projects, to create an opportunity for postgraduates and Ph.D. students
to join the current collective specialized research of scientific groups in the field of
Al.

One of the core factors driving the Al advancement in Ukraine is the systematic
development of the specialized community, which could unite professionals and
enthusiasts of any age and level of professionalism. The Ukrainian Al community has
been developing spontaneously, almost regardless of the role of the government, and
Is situationally interacting with public organizations.

There was a need to create special (primarily digital) platforms for strategic
communication among the participants of the Al community: a specialized project
website (possibly with a forum and feedback templates), accounts in popular social
networks for bilateral interaction with the community (Twitter, Facebook,
Instagram).

It will allow engaging members of various Al platforms, startups, companies, and
individual stakeholders (including grantors, sponsors and investors) in cooperation
and fruitful interaction.

Utilization of open source and crowdsourcing methods for the implementation of
crucial projects, both solely applied (mathematical, software, engineering) — when the
product is open/ partially open and everyone can work on it after registration and
admission, and organizational — when the community is collectively working on
Important program documents, conventions, methods, concepts, etc. Therefore, the
core idea lies in controlled transparency and interaction.

The active Al community will contribute to Al advancement in Ukraine in various
areas. It will improve the position of Ukraine in the international arena, in particular
by increasing the number of Ukrainian scientific articles published in prestigious
scholarly journals and boosting citation counts of Ukrainian scientists’ articles.

It is also important to coordinate efforts to engage Ukrainian professionals,
enthusiasts, and the youth (as the society united by Al) in the Al for Good Global
Summit platform, which is one of the main platforms of the United Nations for
dialogue on Al.

Advancement of the national database system should be based on a set of legal,
organizational, methodological, and IT mechanisms that will ensure:

- normative and organizational regulation of data management, as well as control
over the implementation of relevant measures;

- ascertainment and integration of a set of methods and means of financial support to
activities aimed at creating and ensuring the functioning of the national database
system;

- formation of principles, rules, and processes of public data management;
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- formation of data ontology along with the semantic data model, descriptions of the
configuration, relationships that exist among entities, meta descriptions and
formats, and data owners at different levels;

- building and functioning of IT infrastructure that guarantees monitoring and
control over the integration of data management standards, and creation of
information products of the database system.

Development of the national database system can also be based on the engagement
of all individuals interested in projects, even if they are not subject experts. It can
significantly accelerate and facilitate the accomplishment of this task. It is necessary
to consider the possibility of building, populating, and administering such a database
system remotely and based on accessibility and involvement.

Fostering Al investment in Ukraine

It is crucial to ameliorate national and international funding system and to
cooperate with leading tech companies, both international and national ones, which
can allocate funds to educational and scientific Al programs in Ukraine. Moreover, it
IS necessary to persistently seek the allocation of funds from the government budget
of Ukraine. It can also be effective to attract sponsors and patrons from non-
specialized manufacturing and commercial companies, and institutions.

To ensure the proper development of Al in Ukraine, funds should be allocated to:

- founding of new research institutes, modern centers and laboratories for the study
of problems associated with Al

- conducting state research projects in the main areas of Al;

- provide financial support for scientists and researchers working on Al. Ensuring
decent (world-class) working conditions;

- increasing the number of Al professionals, and improving the quality of training;

- encouraging Ukrainian scientists to participate in international academic Al
conferences;

- organizing international scientific Al conferences held in Ukraine with prominent
foreign scientists as participants;

- increasing the number of Ukrainian scientific papers on aspects of Al indexed in
the science-metric databases Scopus and Web of Science;

- creating open access test environments and libraries for testing developed Al
methods and algorithms.

To Section 10 Outline of the Strategy for Artificial Intelligence
Development in Ukraine (2023 — 2030)

Addition to the Strategic Plan (by 2025)

Key steps for the Ukrainian Strategy of Artificial Intelligence Development
execution.
1. Approval and adoption of the regulatory framework.
2. Creation of the supervisory board for monitoring the accomplishment of the tasks
declared in the Ukrainian Strategy of Artificial Intelligence Development.
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3. Defining prioritized course and objectives of the Ukrainian Strategy of Artificial
Intelligence Development ranked from high severity to low priority.

4. Accomplishing the most prioritized and fundamental tasks.

5. Providing mechanisms for quarterly and annual control over the execution of the
Ukrainian Strategy of Artificial Intelligence Development (reporting, optional
examination).

The final step is the reassessment of the Ukrainian Strategy of Artificial
Intelligence Development, its analysis of compliance with the actualities of 2025,
and, if necessary, its effective modification.

The Ukrainian Strategy of Artificial Intelligence Development should be
supplemented with additional midterm (annual) deadlines, before which the aim and
objectives of the relevant block must be completely accomplished. Each midterm
period should be completed with an analytical report followed by an adjustment of
the dynamic schedule. This component acts as a stimulus that will positively affect
the intensity of the Ukrainian Strategy of Artificial Intelligence Development
execution.

To execute the Ukrainian Strategy of Artificial Intelligence Development, it is
necessary to take the following measures by 2025.

1. Creation of a regulatory framework that provides for the protection of economic
and scientific data, as well as its storage in Ukraine.

2. Providing scientific and theoretical support for the execution of the Ukrainian

Strategy of Artificial Intelligence Development.

. Attracting financial resources for the development of Al in Ukraine.

4. Providing support for fundamental and applied scientific Al research.
Fundamental and applied scientific Al research in Ukraine involves:

- long-term support to Al research;

- attraction of investors (individual entrepreneurs and legal entities) to artificial
intelligence technologies;

- development of research infrastructures, and ensuring access to computing
resources, databases and datasets;

- fostering international cooperation, including the exchange of experts and the
participation of Ukrainian professionals in international Al projects and
conferences.

5. Increasing the number of qualified employees in the Al market, and raising new
technology awareness entail:

- designing and integration educational modules within the framework of
educational programs of all educational stages, advanced training programs and
professional retraining for educating citizens of the country, who are developing
competencies and skills in areas that contribute to the advancement of artificial
intelligence — mathematics, computer programming, information technology,
mathematical linguistics, big data analytics, machine learning;

- establishment of standards for academic degrees, taking into account the prospects
of Al utilization;

- encouraging beneficial activities to foster the admission of applicants to the higher
education institutions of Ukraine for studying artificial intelligence;

w
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»

establishment of scientific schools for Al problems in universities and scientific
institutions, as well as directing their work to integrate the achieved results;
supporting the participation of scientists in international exhibitions and
conferences, encouraging publication of scientific papers to publish in prestigious
international journals, and starting scholarly journals on Al problems;

supporting young scientists and their encouragement in scientific activities for the
development and integration of Al;

setting up laboratories in universities and scientific institutions for training students
and conducting research on Al;

engaging scientists and educators in international Al projects, including Erasmus+,
DAAD, and Horizon Europe;

sharing accumulated experience in designing Al systems, which was obtained
during the execution of the TEMPUS, DAAD, and Horizon 2020 programs;
creation of Al awards to be presented at scientific festivals, startup competitions,
and forums;

encouraging talented youth to perceive and develop Al ideas at the Junior
Academy of Sciences of Ukraine;

launching encouraging programs and grants for educational institutions of all
levels with a focus on natural, mathematical, computer, information sciences, and
mathematical linguistics;

inclusion of the necessary elements of computer programming and computational
thinking in the mathematics programs in public schools;

increasing the number of Al study programs and state-funded places for students;
engaging prominent experts and scientists who study the natural intelligence and
functions of natural neural networks — neuroscientists, medical practitioners,
cognitive psychologists, behaviorists, psychiatrists, and lawyers;

stimulating employers to take measures aimed at employees to acquire
competencies in the field of artificial intelligence and related areas of its
application;

ensuring long-term financial support for scientists and researchers working in the
field of Al, providing them with decent (world-class) working conditions;
encouraging scientists to participate in commercial projects of top enterprises in
the major areas of Al;

creating conditions for prominent Ukrainian scientists and Al experts living and
working abroad to come back to Ukraine;

identifying technological priorities of research considering limited resources — in
particular those that require little investments, while conferring a significant
competitive advantage in global markets through mass use — on-device Al, new
machine learning algorithms in resource-constrained systems, etc.

. Improving the digital literacy of the Ukrainian people.
. Building a national database system, which provides for:

normative and organizational regulation of data management, as well as control
over the implementation of relevant measures;
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- ascertainment and integration of a set of methods and means of financial support to
activities aimed at creating and ensuring the functioning of the national database
system;

- formation of principles, rules and processes of public data management.

Addition to the Strategic Plan (2026 — 2030)

- Control over the execution of the Strategy and observance of all previous tasks.

- Accomplishment of all tasks, including the least prioritized.

- Auditing and monitoring the effectiveness of accomplished tasks of the Ukrainian
Strategy of Artificial Intelligence Development.

- Analyzing and updating core tasks of the Ukrainian Strategy of Artificial
Intelligence Development.
The last two years will be dedicated to analytical conferences on the assessment of

the Ukrainian Strategy of Artificial Intelligence Development.

Jlanpge /1. B.

Jo migpo3ainy 7.1 po3ainy 7 «IIITydHui iHTe/IeKT y cepi 0e3nexu
Ta 000POHM YKpaiHN»

3a ocTaHH1 pOKU AOCTIKEHHSI B 00J1aCTI MITYYHOTO THTEIEKTY JOCSTIN 3HAYHOTO
nporpecy, npuuoMy HabaraTo MIBUAIIE, HDK Nependadanocs panime. | el mporec
IPOJOBXKY€E MPUCKOPIOBATUCH.

Hasisai mosxmuBocti Il MaroTe 3HaYHUN TMOTeHIian Jjisg cpepu HallloHaJIbHOI
oboponu 1 Oe3neku. CporomHi ekcmeptd BBaxkawTh, mo I Moxe crartu
PEBOJTIOIIAHOI0 TEXHOJIOTIEI0 B Mik cdepi, SK KOJUCh CTAIM SJIEPHI, KOCMIYHI,
KOMIT FOTE€pHI Ta 010JIOT14HI TEXHOJIOT].

[ITyynuii 1HTENEKT 3MIHIOE TJIOOAJIbHE cepenoBuille o0opoHu Ta Oesmeku. Lle
HaJlae Oe3NpeleICHTHY MOKJIMBICTh MOCUJIUTH TEXHOJIOTIYHI MepeBaru, ajae TaKoxXK
MIJBUILYE IBUJIKICTh 3arpo3, 3 AKUMHU CTHKAEThCA CydacHe cycniabcTBO. Lls O0a3oBa
TEXHOJIOT1s, WMOBIPHO, BIJIMHE HAa BECh CHEKTP 3aXO[IB, IO CTOCYEThCS TPbOX
OCHOBHMX 3aBJaHb: KOJEKTHMBHOI OOOpOHHW, KpPWU30BOrO YIPAaBIIHHSA Ta CIUIbHOI
Oe3mneKu.

[IpakTuka mMoOKa3ye, MO B MIpy 3MIHM TEXHOJOTIH 3MIHIOIOTHCS U 1HTEpECH
Jiep>kaBy. Y TaHOMY BHITQJIKY Il 1HTEpEC — JOCSITHEHHS TEXHOJOTIYHOTO JIiIEPCTBA
VYkpainu, sika Ma€ 715 IbOTO BCIO HEOOX1IHY 6a3y.

Hocsrnennst B cepi LI BrumHyTh Ha HallloOHadbHY OOOpPOHY 1 Oe€3IeKy,
0a3yr0YNCh Ha PEBOJIIOIIIHUX 3MIHAX Y TPhOX cepax — BIHCHKOBIH, iHPOpMAITiiHIi
Ta EKOHOMIYHIH.

Oxkpemoi yBaru y cepi 0e3rmexku i 000pOHU 3aCIyrOBYy€E MpodsieMa KOJEKTUBHOTO
IHTEJIEKTY, 30KpeMa CIUIBHOTO (PYHKI[IOHYBaHHSI 00’€KTIB 31 IITYYHUM 1HTEJIEKTOM.
Ilst mpobiiemaTuka Ge3nocepeHbO OB’ s3aHa 3 [HTEpHETOM peuel, sikuil 3a0e3neuye
3B’SI30K MK OKPEMUMHU OO0’€KTaMHU 31 IITYYHUM IHTEJIEKTOM. SIK MpHUKIA] MOXHa
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HABECTU 3aBJIaHHS KEpPYBaHHSA POSMU I1HTEIEKTyaJbHUX O€3MIJIOTHUX JITaIbHUX
amapariB (IpOHIB).

Hanpuxnan, y BiiicbkoBii cdepi KOMEPLIHHO TOCTYITHI TEXHOJIOTII 3 MiATPUMKOIO
I (Taki, sk 3acTOCyBaHHSI OE3MUIOTHUX JITAJIBHUX amapariB, 30KpeMa YIapHUX,
O€3MUIOTHUX JITANbHUX amapariB OJM3bKOI 1 JalieKoi Mii, KpWIaTux pakeTr i3
ABTOMATUYHUM PO3Mi3HABAHHAM I[iJIel) MOXXYTh HAJaTH JOCTYyN JO0 aOCOJIFOTHO
HOBOTO THUIY 3aC00IB BUCOKOTOYHOTO HAHECEHHS yNapiB, Y TOMY YHCII HAa BEIHUKI
BijicTaHl. [HIIMI MpUKIAJ: HasBHA TEXHOJIOTIS MAIIMHHOTO HAaBYAHHS MOXeE
3a0€3MEeUUTH BUCOKHMM CTYITIHb aBTOMATH3aIlll TPYJOMICTKHX OIeparlii, TakKux sK
aHaJjI13 CyIIyTHUKOBUX 300pa)KeHb 1 KIOEP3axHCT.

B indopmaniiiHomy 1 ki6epHeTnuHOoMy mpoctopi Il 3HayHO pO3MIUPUTH
MOXKJIMBOCTI 300py 1 aHami3y JaHUX, pearyBaHHS Ha KiOCpIHIIMACHTH, a TaKOX
CTBOPEHHsSI arperoBaHux MJaHuX. [Ipu BHpillleHHI 3aBAaHb PO3BIAKU 1€ Oyne
03HayaTH, 1o Oyae BpaxoBaHO OUIbLIE JKepeda 00’ €KTUBHOI 1H(OpMaIii, a TaKoX
JoKepen aesiHdopmanii Ta iHpopMaliiiHuX BIUIMBIB.

T1 kpaiHu, K1 JOCSATHYTh 3HAYHUX YCHIXIB Y TEXHOJIOTISX IITYYHOTO 1HTENIEKTY,
OyyTh MaTh Habarato OLIITY Bary, 110 OCOOIMBO aKTYaJIbHO JIJIsl HAIIO1 KPaiHH.

B exkoHomiuHill 001acTi, fKa MOB’si3aHa 3 HAIlIOHAJIBHOIO 0OOPOHOIO 1 OE3MEKOI0,
nepeadavaeTses, o aAocarHeHHsa B cdept Il MoxyTe mnpusBecTH 10 HOBOI
IIPOMHMCIIOBO1 PEBOJIIOLIIT. 30KpeMa, L1 TOCATHEHHS MPU3BENYTh A0 PI3KOT0 3HHKEHHS
MOMUTY HAa poOOYy CUITY, 110 HAWOIMKYUM 4acOM 3MIHUTh BITHOCMHHU MIXK MpaIero 1
KaIiTajJioM B CBITOBUX E€KOHOMiKax. Y KiOepmpocTopi Jii, skl BUMararoTh BEJIUKOi
KUTBKOCT1 BUCOKOKBaJII(PIKOBAHOTO MEepcoHay, Taki sik onepariii Advanced Persistent
Threat, y maitOyTHbOMYy MOXYTh OyTH 3HAYHOIO MIpPOI0 aBTOMATH30BaHI 1 CTaTU
aerkogocTynHUMH Ha puHKy. I 3HaYHO po3MIMPUTE MOXKIMBOCTI CTBOPEHHS, 300py
Ta aHATI3y JTaHUX, 10 BAXKJIUBO JIJIsl JOCATHEHHS 1HPOPMAIIIHOI TTepeBary.

21 xoBtHa 2021 poky wmiHicTpu oOoponu kpaiH HATO y3ronunu nepury
Crpaterito HATO B cdepl mWITydHOro 1HTENEKTY. Y AOKYyMeHTI omucaHo, sk III
MOXe OyTH 3acTOCOBaHMHN y cdepl 000pOHM Ta O€3MEeKU 3aXUIICHUM 1 €TUYHUM
cnocobom. TakuM YHMHOM, CTpaTerisi BCTAHOBJIOE CTaHAAPTHU BIANOBIIATBHOTO
BukopucTtanHs texHosorid Il BiAmoBiIHO 10 MIXkHAPOJHOTO MpaBa Ta IIHHOCTEH
HATO. V Hili TaKOX pO3TIsSAal0ThCS 3arPO3H, 110 CTBOPIOIOTHCS BUKOopucTaHHAM LT
MPOTUBHUKAMH, Ta CIHOCOOM BCTAHOBJICHHS HAJIMHOI CHIBOpALl 3 1HHOBALIWHOIO
cniapHOTOMO B cepi LI

ITydHuil 1HTENEKT € OJIHIEI0 13 CEMHU TEXHOJIOTIYHHMX Tally3ei, SIKi COIO3HUKU B
HATO Bupinunu sk MpiOPUTETHI Y 3B’SI3KYy 3 iIXHBOIO 3HAYMMICTIO JIJIT 0OOPOHH Ta
Oe3neku. /o HUX HalleXKaTh KBAaHTOBI TEXHOJIOTII, JaHI Ta OOYMCIICHHS, aBTOHOMHI
CUCTeMH, OIOTEXHOJOril Ta MOKpAIlleHHS JIIOJCHKOrOo IMOTEHIIaly, Tilep3BYKOBI
TEXHOJIOT1I Ta KOCMOC. 3 yCIX IIMX TEXHOJOTIH MOABIMHOIO MPU3HAYEHHS IITYYHUN
IHTEJIEKT, SIK BIJOMO, € HAUMOIIUPEHIIIUM, OCOOIMBO y MOEHAHHI 3 IHIIIUMH, TAKUMHU
SIK BEJIMKI1 JaHl, aBTOHOMHI CHCTEMH Y1 010TEXHOJIOTI].

Crpareris Oyae mijcwieHa 3Hauymioro criBmpaneo Mixk HATO, mpuBaTHUM
CEKTOPOM Ta HAYKOBUMH KOJIAMU; CIIPOMOKHOIO POOOUYOI0 CHJIOK Ta TEXHIYHUM 1
nomtuyHUM  Tagantom  HATO;  HamiiiHOIO,  peJIeBaHTHOIO,  OE3MEYHOI0
1H(PACTPYKTYPOIO AAHUX; BIAMOBIIHUM KIOE€P3aXUCTOM.
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Jlns Bcix mnpiopuTeTHHX cdep OyayTh po3poOJieHI I1HAMBIAYyallbHI CTpaTerii
BIJIMTOBITHO /IO TOTO K €TUYHOTO MIAXOY, 110 ¥ IS MITYYHOTO 1HTEICKTY.

PyitniBui inHOBarii B chepi LI MoxyTh siBistu coboro rinodanbHy HeOe3NeKy.
Cria BKIACTH 3HAYHI KOIITH B MOXJIUBICTH «tpotudil LHI». 3ano0irtu po3mupeHHo
BukopuctanHa Il B BINICPKOBHUX TEXHOJOTIAX, PO3BIJILI HEMOXIHUBO, MOXIIMBA
TIJIbKY MTOCTAaHOBKA 3aBJaHHs O€3MEYHOTO I €()eKTUBHOTO yNPABIIHHSI TEXHOJIOTISIMH
HII. [epxaBi ciuil pO3MJISHYTH MOXJIIMBICTh CTBOpPEHHS OQIUIHHUX HAyKOBO-
JTOCTITHUX OpraHizalii, SKAM JOPYYeHO JIOCTIKyBaTH 1 mpocyBatu Oesmnexy 1.
HeoOxigHo TakoX CTBOpEeHHS JOKyMEHTIB mpo MoxiauBocTi I moxasiitHOTO
pU3HAYCHHS.

Lande D.

To Subsection 7.1, Section 7 Artificial Intelligence in National Security and
Military-Industrial Complex of Ukraine

Researchers in the field of Al have demonstrated significant technical progress
over the past few years, much faster than was previously anticipated.

Existing capabilities in Al have significant potential for national security.
Nowadays, experts believe that future progress in Al has the potential to be a
transformative national security technology, on a par with nuclear weapons, aircraft,
computers, and biotech.

Acrtificial Intelligence is changing the global environment of defense and security.
It offers an unprecedented opportunity to strengthen our technological edge but will
also escalate the speed of the threats we face. This foundational technology will likely
affect the full spectrum of activities in support of three core tasks; collective defense,
crisis management, and cooperative security.

In practice, technological changes alter the interests of the state. In this case,
Ukraine has an interest in achieving technological leadership of Ukraine, which has
the necessary base for it.

Advances in Al will affect national security by driving change in three areas:
military, information, and economic.

Swarm intelligence, in particular the ability of the Al-enabled objects to function
together, deserves a particular attention in the defense sector. This issue is closely
related to the Internet of Things, which provides connection between Al-enabled
objects. The task of controlling the swarms of intelligent unmanned aerial vehicles
(drones) serves is a good example.

For instance, commercially available Al-enabled technology (such as unmanned
aerial vehicles, in particular combat, short- and long-range unmanned aerial vehicles,
cruise missiles with automatic target recognition) may provide access to a type of
long-range precision strike capability. For example, existing machine learning
technology could enable high degrees of automation in labor-intensive activities such
as satellite imagery analysis and cyber defense.

In the information domain and cyber domain, Al will significantly expand the
ability to collect and analyze data, respond to cybersecurity incidents, and create
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aggregated data. Therefore, more accurate information sources, as well as
disinformation sources will be applied in the intelligence.

Those countries that develop a significant edge in Al technology will punch far
above their weight.

As for economy, which is related to the national security, advances in Al could
result in a new industrial revolution. In particular, advances in Al technologies can
lead to a dramatic decline in demand for labor, which will reshape the relationship
between capital and labor in economies around the world. In the cyber domain,
activities that currently require lots of high-skill labor, such as Advanced Persistent
Threat operations, may in the future be largely automated and easily available on the
market. For information superiority, Al will dramatically enhance capabilities for the
collection and analysis of data, but also the creation of data.

At the October 2021 meeting, Allied Defense Ministers formally adopted an
Artificial Intelligence Strategy for NATO. The strategy outlines how Al can be
applied to defense and security in a protected and ethical way. It sets standards of
responsible use of Al technologies, in accordance with international law and NATO’s
values. It also addresses the threats posed by the use of Al by adversaries and how to
establish trusted cooperation with the innovation community on Al.

Artificial Intelligence is one of the seven technological areas which NATO Allies
have prioritized for their relevance to defense and security. These include guantum-
enabled technologies, data and computing, autonomy, biotechnology and human
enhancements, hypersonic technologies, and space. Of all these dual-use
technologies, Artificial Intelligence is known to be the most pervasive, especially
when combined with others like big data, autonomy, or biotechnology.

The Strategy will be underpinned by the significant cooperation between NATO,
the private sector and academia; a capable workforce of NATO technical and policy-
based Al talent; a robust, relevant, secure data infrastructure; and appropriate cyber
defenses.

Individual strategies will be developed for all priority areas, following the same
ethical approach as that adopted for Artificial Intelligence.

Disruptive Al innovations can pose a global danger. Defense and intelligence
community should invest heavily in “counter-AI” capabilities. Though outright bans
of Al applications in the national security sector are unrealistic, the goal of safe and
effective technology management must be pursued. The government should create
formal organizations tasked with improving the safety of Al technology. It is also
necessary to release a document on dual-use Al capabilities.

Minuep O. II.
Mo migpo3ainy 7.3 po3ainy 7 «lITydHunii iHTeJIEKT y MeTUIIMHI»
[Iupoki AUCKyCii MO0 TOTO, YA ICHY€E Ha ChOTOJIHIIIHIN JIeHb IITYYHUN 1HTEJIEKT
(III), 3ymoByieHI Ha MpaKTULIl MEPEBaXXKHO BIJACYTHICTIO YITKOTO PO3YyMIHHS, LIO €
«iHTenekt». llpuitMemo sk akciomy, mo Il y wMenuumnai Oyae Hacammepen

peanizoByBaTH  CTpATEril0 MIATPUMKH MPUUHATTA  pIllIEHb, SKa IOCTIHHO

151



BJIOCKOHAJIFOBATUMETBHCS 32 PAXYHOK HAKOMMYEHHSA HOBUX JIaHUX. SKIIO po3riisiaaTu
MOxJBOCTI BUkopucTanHs LI B Takomy ceHcCl, TO MOYKHA BUAUTUTH TaKi HAMPSMHU:

1. VYmpoBamxeHHS TEXHOJOTINA, $KI BKIIOYAIOTh BUKOPHUCTAHHSA aJTOPUTMIB
aHaI3y BEMWKHUX NaHuX (iHGOpMarliio Mpo CTaH 37I0pOB’S HACENEHHS, PE3yJIbTaTH
(YHKITIOHATBHUX, KJIIHIYHUX, JTA0OOPATOPHUX Ta T'€HETUYHUX IOCIIIKEHB) 1 CHCTEM
aBTOMATUYHOTO pO3Mi3HAaBaHHS 300pakeHb 1 MOBJIEHHA. lle HamacTh HOBI
MOXKJIUBOCTI B OXOpPOHI1 3J0pOB’S, 30KpeMa: 3HIDKEHHS KIJIBKOCTI JIKapChKUX
MOMWJIOK; TJBUIIEHHS TOYHOCTI Ta MIBUIKOCTI MOCTAHOBKH JiarHo3y; 3a0e3reueHHs
e(eKTUBHIIIOI B3aeMOJIi MK JIIKapeM 1 Tali€eHTOM; €(eKTHBHE IPOTHO3yBaHHS
YCKJIaJHEHb TMATOJOTIYHUX TIPOLIECIB, TapreTHy MNpo(dUIaKTUKY 3aXBOPIOBaHb,
MOHITOPUHT CTaHy MalI€HTIB. Y 3B’S3KYy 3 MOSIBOIO HOBUX TEXHOJIOT1H Ta BEJIMYE3HOI
KUIBKOCTI JIaHMX, OTPUMAHMX TMijJ Yac XIpypriyHoi JOMOMOTH TaIllEHTaM, OYJo
CTBOPEHO HOBY HAYKOBY IUCLMIUIIHY — XIpypriuyHy Hayky npo nani, XH/[ (anrm.
Surgical Data Science, SDS). T'omoBHoro Meroro XHJI € mokpalieHHsS SKOCTi
IHTEpPBEHIIIMHOT MEAUYHOI JOTMOMOTH IIJISAXOM 300py, OpraHi3alii, OnpalfoBaHHs Ta
MOJENIIOBaHHs JNaHux. Y pamkax XHJI ckiagHl aHi MOXYTh BHXOAMTH 3 PI3HUX
JOKEpes, 30KpemMa BiJ TMAalll€HTIB, BiJ ONEpaTopiB, IO 3aJydeHl J0 HaJlaHHS
JIOTIOMOTH, a TAaKOX BiJl JaTHUKIB JJisl BUMIPIOBAaHHS JaHUX TAalllEHTa Ta MPOUEIYP.
BukopHcTOBYIOTBCSI TakOk 3HaHHS MpeaMeTHoi obnacti. CtBopeHi Ha ocHoBl XH/{
3actocyBanHsa LIl Ta mammHHOTO HaBYaHHSA PO3POOISIOTHCA 3 KIHIIEBOIO METOIO
MIATPUMKA TPUAHATTS XIPYPriuHUX PIIIEHb 1 MIJBUIIEHHS OE3MEeKU IMAaIll€HTIB.
[ToTouH1 OIIIHKH «30JI0TOTO CTAHAAPTY» 1HTPAOMEPAIITHUX TEXHIYHUX 1 HETEXHIYHUX
HABUYOK 0a3ylOThCsl Ha CIIOCTEPEKEHHI Ta EKCHEpTHIN OIiHII. Xouya Il METOIU
IIUPOKO BUKOPHUCTOBYIOTh, ICHYE YMMaJIO OOMEKEHb, IOB’S3aHUX 13 MPUTAMaHHOIO
CyO0’€KTHUBHICTIO IUX IHCTPYMEHTIB, HEONTHUMAJIBHOIO HAIAHICTIO OI[IHIOBAYiB, a
TaKOX OOMEKEHOI0 BIJITBOPIOBAHICTIO Ta MaciTaOoOBaHICTIO. Bukopucranus
3acrocyBanb I, 0coOnuMBO KOMII'IOTEPHOrO 30pY, BIAKPUBAE HaA3BUYANHY
MOXJIMBICTh ~AaBTOMAaTU3yBaTH, CTaHAApTU3yBaTH Ta MacliTaOyBaTH  OLIHKY
e(eKTUBHOCTI B XIipyprii, BKJIIOYaIOUM KapAloTopakaibHy Xipyprito. I[lonepenni
JOCIIKEHHS 3aJJOKyMEHTYBAJIM HAAIMHICTh XIPYPridHOrO aHali3y pyxiB Ha OCHOBI
BIJICO JIJIs OLIHKU JIAMapOCKOMIYHOI €(PEKTUBHOCTI B OmepaliiHiil y MOpiBHAHHI 3
TpaAUIIAHUM T1X0JI0M, SIKUM BUMarae 06arato 4acy.

2. Buxopucranas Il B ¢apmakosorii 3a0e3neunTs NPUCKOPEHHS PO3POOKH
HOBUX JIIKApCHhKUX TMpernapaTiB Ta 3HWKEHHsA ix BapTocTi. Po3pobieno oauH i3
HANMOTYXHIIIUX KOMIT IOTEPHUX aJTOPUTMIB JJISl PO3PaXyHKY IPOLECY 3TOpPTaHHS
OUIKIB — OJIHIET 3 BAKIMBHUX CKIAQTOBUX (PapMaAKOJOTIYHUX JOCHIDKEHBb. YiKe
3’SBUBCS TEPIIUNA MEAUKAMEHT, MOBHICTIO PO3pOOJeHUN MITy4YHUM 1HTeJeKToM. Lle
mpermapar JUIs  JIIKyBaHHS 0OCECHBHO-KOMIYJbCHUBHOTO PO3JIay, CTBOPEHHI
CUCTEMOIO ITYYHOTO 1HTENIEKTY O010TexHiuHOi kommadii 3 Okchopaa. Bukopucrano
CHUCTEMY, sIKa aBTOMATHUYHO aHaji3yBaja T€HETUYHI JaHl MAIll€HTIB 1 3HAXOJuja
MOJIEKYJIH, SIKI MOXKYTh OyTH BUKOPUCTaH1 Y HOBOMY MEJIMKAMEHTI.

3. VYkpait BaxiauBuM BujaeTrhcs 3actocyBaHHs LI B emigemiomorii. I 1
XMapUHHI TOCIYTH CTalld OCOOJMBO MOTPIOHUMHU B TEPIOj] MaHIeMii KOpOHABIPYCY,
KOJIM BOHU JalM 3MOTY 3a0€3MEeYUTH B3AEMOJII0 MEIUYHUX (PaxiBUIB Yy PEKUMI
peanbHOro Yacy 3a JOMOMOIOK0 KOMYHIKaIMHUX TIaTdopM, K1 37aTHI pO3Mi3HaBaTH
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yCHE Ta MUChbMOBE MOBJEHHS PI3HUMH MOBaMH (4aT-00TH, T'OJIOCOBI NMOMIYHHKH,
CHUCTEMHU MAIIMHHOTO TEPEKIaay) Ta MPOTHO3YBATH MOIIMPEHHS 3aXBOPIOBAHHA. 3a
JOTIOMOTO0 TITYYHOTO 1HTEJIEKTY MOJICIIOIOTH MACIITa0H MOMIMPEHHSI KOPOHABIPYCY
B pi3HUX perioHax cBiTy. [Ipu po3poOii aaropuTMiyHOI MOJENT BUKOPHCTOBYBAIH
CTAaTUCTHUKY IIOJ0 3aXBOPLIMX, TOMEPIUX 1 THX, IO OXY>KaJId B MpoBiHIIIX Kuraro.
KniniyHa emijiemMiosioriss akTHBHO PO3BHBAJIACS SK JUCIMILIIHA B JAPYTid MOJIOBUHI
nBaauAToro cromiTrs. CydacHl TEXHOJIOTIl BIJAKPUBAIOTh HOBI IEPCIEKTHBU B
eMiJIeMIONIOrii, Yy TOMY UYHCI1 B TEHETHYHIM eMiJIeMioJIorii, 3 BUKOPHUCTAHHSIM
peecTpoBOi XBOPOOHM, 3BEpPTAlOUM YBary Ha I1HAMBIIyaldbHI JIaHI MPO 3J0POB’S Ta
noTpeOr MEIMYHMX TOCHYT, a TaKOX 13 ypaxyBaHHSIM COIllalbHHUX YMOB (OCBiTa,
npodecis, 3alHATICTh TOIIO). 3 TIOKUTTEBUM CIIOCTEPSKEHHSM II€  3pOOHUTH
MOXKJIMBUMH MacIlITaOHI 0araToBUMIPHI CIIOCTEPEKYBaH1 MOMYJIAIINHI JOCTIKSHHS,
OpUAaTHI JJIS TIONEpPE/KEHHSl emiieMiii Ta HHU3KM 3aXBOPIOBaHb. BaxiuBum
€JIEMEHTOM CTa€ BUKOPUCTaHHs 0a3 3HaHb. BCecBITHS opraHi3allisi OXOPOHH 37I0pOB s
cTajia MOHEPOM Yy CTBOPEHHI 0a3u JaHUX JJIsi KUIBKOX KpaiH, TaKuX SK 0a3za JaHHX
BOO3 «3nopoB’ss st BCiX», IO BKJIIOYAE€ OCHOBHI TOKA3HUKW 370POB’Sl st
eBponeichkux KpaiH 13 1970-x pokiB. Taki 6a3u JaHUX € BaKJIMBUMU IHCTPYMEHTAMHU
JUIL OCBITM Ta OOIPYHTYBaHHSI TOMITHKH Yy cdepi OXOpoHU 370poB’s. Auie
JOCKOHAJIMKA aHali3 € CKJIaJHOI MpOoUeayporo, €heKTUBHE 3a0e3NeyeHHs SKOi
MO>KJIMBE JIUIIE 32 JOTIOMOTOIO MTYYHOTO IHTEIEKTY.

4. Cucrtema ananizy 300paxkeHb (y marojorii — aHami3 Oiorcii, KOMIT I0TepHa
Tomorpadis, MarHiTOpe3oHaHCHa ToMorpadisi ToIo). AHaII3 MEIUYHUX 300pa’KEHb
(Hanmpukiaa, 3HIMKIB KOMITIOTepHOi Tomorpadii Ta MarHiTHOPE30HAHCHOI
Tomorpadii) /uisl 11arHOCTUKU 3aXBOPIOBaHb (HacaMIiepe/ OHKOJOTIYHUX) JIEKUTH B
OCHOBI HAayKOBOI'O HallpsiMy, IO HA3WBAETHCS PATIOMIKOIO 1 PO3BUBAETHCS HA
MEePETHHI Pajiojorii, KOMIT IOTEPHUX TEXHOJOT1M Ta MaTeMaTH4YHOI CTaTUCTHKU. B
OCTaHHIX MyOuiKauisx HaBeAeHO 3HaueHHs TouHocTi LI B 93 % mnpu onpairoBaHHi
PaAIoNIOTIUHUX 300pakeHb, 3HIMKIB MarHITHOPE30HAHCHOI Tomorpadii, Mmamorpam i
pe3yJbTaTiB MpEeHATAIBHUX YIBTPA3BYKOBUX JIOCTIIKEHD, Y 94,5 % mipu AiarHocTuil
TyOepkynbo3y, B 96,5 % mnpu mporHo3i BupaskoBux iHIuaeHTIB [Anderson et al.
2021]. YBaxaroTh, 10 peanbHl MoxJuBocTi I Ha TenepimHiil yac MOKHA OLIHUTH
TaKUM TPOCTHM TIPaBUJIOM: «SIKIIO 3BHYaliHA JIIOJIMHA MOXKE€ BUKOHATH YSBHE
3aBJIaHHSI 3a CEKyH/U, TO, UMOBIPHO, MU MO>K€MO aBTOMATH3yBaTH il 3a JOIMIOMOTOIO
III abo 3apa3, abo B HaiOmmwkuoMmy MmaiOyTHEOMY» [Ng 2016]. OuikyeTbes, 110
3acrocyBanHg Il go3BonmuTh y MalOyTHbOMY BIJIMOBHUTHCS BiJl 1HBa3HMBHUX
TIarHOCTUYHUX TPOIEAYp, IO CYMPOBOKYIOTHCS BHCOKHUM PH3UKOM PO3BUTKY
YCKJIaJHEHb. YK€ 3apa3 aHajli3 MEJUYHUX 3HIMKIB HAa OCHOBI IITYYHOT'O 1HTEJIEKTY Ta
XMapyUHHUX  CEPBICIB  MIJABUINYE TOYHICT, BHSBJICHHS 3aXBOPIOBAHHS  Ta
MPOrHO3YBaHHA Horo po3BUTKy. 3actocyBaHHs I € He TUIBKM €IUHUM
BUPIIIAJILHUM  (PAaKTOPOM MIABUIIEHHS SKOCTI HAJaHHS MEIUYHOI JIOTIOMOTHU
namieHTaM, aje ¥ mnpu3Bele A0 PEBOMIOUMIMHMX 3MIH Yy TaKUX HampsMax, sk
MeuIMHA, 010JI0T1s, OcBITa. PO3TiIsiHEMO X OLIBIN ASTAIBHO.
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I. Tpanchopmanis MeauuuHM B OUIbII IMHPOKY COoUiadbLHY cdepy, IO
BUKOPHUCTOBYE BcCi (opMM JaHMX NPO 3A0pPOB’fl, BKJIKYAKYU TEHOMIKY,
MeTa/laHi, eJEeKTPOHHI MeIW4Hi KAapTKM Ta OioMeTpil, MJIA CBO€YACHOI
;101000801 AiarHOCTUKH. CTBOPEHHSI CUCTEMHOI OioMeIMIHI

OxopoHa 310poB’st — 1 OaraToBUMIpHa CHCTEMa, CTBOPEHa 3 METOIO
npo(diTaKTUKU, TIarHOCTUKH, JIKyBaHHS, pealiiiTamii Ta pekpearii mamieHTiB 1 JIs
BUPIIICHHA MPO0JIeM, OB’ sI3aHUX 31 CTaHOM 370poB’a. [1{o OinbIie MaeMo 1aHUX MPO
CTaH 3/I0pOB’sl JIIOJIUHM, TO Kpallle PO3yMIEMO BIAMOBIIHI O10METUYHI MTPOIIECH.

CborojiHi JIOACTBO Mpaiioe 3 (aHTaCTUUHUM OOCSITOM JaHMX, OTPUMAHUX 13
MOMEHTY 1HTerpauii Takux e(QeKTUBHUX TEXHOJIOT1H, SIK CEKBEHYBAHHS HAaCTYITHOTO
nokomuHs (NGS) 1 gocnipkeHHs acouianii yceoro renomy (GWAS) nns
JIeKOJIyBaHHS TeHEeTHKHU JroauHu. Jlani Ha ocHoBI NGS HanmaroTh iH(]oOpMaliio Ha
rMOWHAX, 10 paHilie Oy HEJOCTYIHI, 1 BUBOAATh €KCIIEPUMEHTAILHUM ClieHapiit
y 30BCIM HOBUW BUMIp. 3aMiCTh BUBUCHHSI OJHOTO I'€Ha Hapa3l MOXKJIMBE BUBYCHHS
BCbOI'0 TEHOMY OPraHi3My B JOCHIIKEHHSIX T€HOMIKH MPOTITOM 33JaHOTO MTPOMIKKY
yacy. [logi0HUM YMHOM 3aMICTh BUBUEHHS €KCIIpecli a00 TPAHCKPHIIIT OJHOTO TeHa
TETNep MOKHA BUBYATH €KCITPECIIO BCIX T€HIB @00 BChOTO TPAHCKPUIITOMA OPTaHi3MY.
TexHoJ0r1 CeKBEHYBaHHSI HACTYITHOI'O MOKOJIIHHS MPU3BeNa A0 301IbIIEHHS 00CATY
O0lOMEIMYHUX [IaHUX, OTPHUMAaHUX y pe3yibTaTl TF€HOMHHUX 1 TPAHCKPUIITOMHHUX
JTIOCJIIIKEHD.

KinpkicTh T€HOMIB JIIOJIMHM, IO CEKBEHYIOTH 10 2025 poKy, MOXKE CKJIACTH Bij
100 wmineiioniB go 2 wmimesapaiB [Dash et al. 2019]. OG’enHaHHS T€HOMHHX 1
TPAHCKPUNITOMHUX JaHUX 13 MPOTEOMHUMH Ta META0OJOMHHMH JIaHUMH MOXKE
3HAYHO PO3IIMPUTH HAIlll 3HAHHS MPO 1HAMBIAYalbHUN NMPOdLIb Malli€eHTa — MiAXI,
SKAW YacTO HA3MBAIOTh «IHIUBIAYaJlbHUM, IIEPCOHATI30BaHUM a00 TOYHUM
MEIUYHUM OOCIyroByBaHHsAM». Ha >xamp, MemuyHi Ta OlOMEIMYHI JaHi JIOCI HE
00’€THaHO ISl JIOTIOBHEHHS HAsSBHUX MEIUYHUX BIIOMOCTEH 1HQOpMAIl€0 PO
MOJIEKYJIApHI Marojiorii. Taka KOHBEPreHIIs MOE JONOMOITH pPO3rajaTd pi3Hi
MeXaHi3MH Jii a00 1HII acMeKTH MPOTHOCTHYHOI Oiosiorii. CucTeMaTuuyHHil Ta
IHTErpaTUBHUI aHajl3 JaHUX y MOEJAHAHHI 3 aHAJITUKOIO OXOPOHHU 3[I0POB’S MOXKE
JOTIOMOI'TH pO3pOOUTH €PEKTUBHIIII CTpaTErii JIKyBaHHS, CIPAMOBAHI Ha TOYHY Ta
MepcoHalizoBany MeaunuHy. CaMe B IIbOMY ITOJISITA€ HOBUI HANPSIM Yy MEIUIIMHI, 110
oTpumMaB Ha3By «CucTeMHa O10METUIIUHAY.

3acHOBaH1 Ha TEHOMIIll €KCTIEPUMEHTH — HANpPUKIIaJ, TeHOTUITYBaHHS, €KCIIpecis
TeHIB 1 JOCTI/PKEHHS HA OCHOBI CEKBEHYBAaHHS HACTYITHOTO MOKOJIHHSA — € OCHOBHUM
JDKEpeNIOM BEJMKUX JaHUX y OlOMETUYHOMY HAMpsMi OXOPOHHU 3J0POB’Sl TIOPSI 3
CJICEKTPOHHUMH MEIUYHUMHU KapTKamu, 1H(OPMAINEI0 TPO pPEIenTH B anTekax 1
cTtpaxoBuMu 3anucamu. OXOpoHa 3I0pPOB’S BHUMAra€ TICHOI I1HTErpamii TaKux
OloMenMUHUX JaHUX 13 PI3HUX JKEpes s 3a0e3MedeHHs] KPaIoro JIKyBaHHS Ta
JOTJISATY 32 MaIll€HTaMH.

[{i mepcnekTMBM HAA3BUYAWHO 3aXOIUIMBI 1 MOXYTh BUSBUTHUCS BUPIIIAILHUM
YUHHUKOM y MallOyTHIN MEIUIIMHI U OXOpOHI 3J0pOB’s. SIK MpaBWIIO, TOBOJIUTHCS
aHaI3yBaTH BEJIHMKY KUIbKICTh JaHUX, OTPUMAHUX YHACH1I0K OOCTEKEHHS Malll€HTIB
SK JJ1S IOCTAHOBKH JI1arHO3Y, TaK 1 JUisl BUOOPY METO/y JIIKyBaHHS. [HTeNeKTyanpHui
aHaJi3 moII0HOro 00CATY TaHUX HEMOXKJIMBUHN O0e3 3acTocyBanHs [111.
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II. IcroTHe MiABMINEHHS AKOCTI KOHKPETHHMX MNpOUeAypP HAJAAHHS MeIUYHOI

AOMOMOI'H LLJISIXOM NOJ0JIAHHS iH(opMaliiiHOI acuMeTpii

MoskHa BUAIIMTH O€3714 pI3HOMaHITHUX CUTYAIlil, 3 SKUMH MalllEHTH CTUKAIOThCS
IIOJHS, KOJIM MPO OOCST 1 BIAMOBIIHICTh BUKOHAHUX J1arHOCTUYHUX 1 JIIKYBaJbHUX
Al moiH(popMOBaHa JIMIIE OJHA CTOPOHA — MEIUYHI MpalliBHUKHU. [HaKIIe Kaxyd4w,
MaIieHT HEe 3HA€, 10 caMe BIH OTPHMaB, a SIKICTh MEIMYHOI JOTIOMOTH 3’SICOBYETHCS
3Ha4HO mi3Himre. [loTeH I maieHTy, a 1IHO/II ¥ MOTEHI[IHHI €KCIIEPTHI TPYIH 4acTo
IIPUXOBYIOTh CIPaBXKHI IIJIl CBOEI MOBEIIHKA Ta BHUKOPHUCTOBYIOTH IMPAKTHYHO BCi
crocoOu JUisi OTPUMaHHS MEBHUX (BJIACHUX) pe3yJbTaTiB. 3 1HIIOTO OOKY, Malli€HTH
Ipy OTpUMaHHI aMOyJIaTOPHOI MEIUYHOI JIOMOMOTH YacTO HE HAJAIOTh JIKApIO BCIX
BIJIOMOCTEH, $IKI MAarOTh 3HAYEHHS JI BU3HAYEHHS KOHKPETHOIO JMJIarHo3y YH
npaBUILHOTO JiKyBaHHA. 3actocyBaHHs LI mpakTHYHO YHEMOXKIUBIIIOE 111 CUTYaIlIii,
OCKIJIbKH HaJla€ BUYEPIHY 1H(POpPMAaIII0 KOKHII CTOPOHI JIIKYBaJIbHO-A1arHOCTUYHOT'O
nporecy. 3a0e3leyeHHs KOMILIEKCHOro (iHTerpajbHOro, TPaHCMYPAaJbHOIO)
JIKYBAaHHSl NALIEHTIB PO3IJISAAETHCS SIK BIANOBIIb Ha (parMeHTapHE HaJaHHS
MEIUYHUX 1 COLIaJIbHUX MOCIYT, 10 € 3arajlbHOBU3HAHOIO MPOOJIEMOI0 B 0araTbox
CHUCTEMaxX OXOPOHHU 3J0pOB’A — (PparMeHTapHe HaJaHHS MEAUYHHUX 1 COILlaIbHUX
nocayr. BeecBiTHs opranizaiiis oxoponu 310poB’st (BOO3) Hamae Take o3HauYCHHS:
«KOMILJIEKCHA MEIUYHA JIOTIOMOTa — 1€ KOHIEMIis, 0 00’ €Hy€e pecypcH, HaAaHHS,
yIOPaBJIiHHS Ta OpraHi3aliio IMOCIYT, OB’ A3aHUX 13 J1arHOCTUKOIO, JIIKYBaHHSM,
JOTJIAJIOM, peaOuTiTallierd Ta 3MIIHEHHSAM 370poB’s. IHTerpamis € 3acobom
MOJIIMIIEHHSI TOCIYT CTOCOBHO JOCTYIY, SKOCTi, 3aJI0BOJICHOCTI KOPUCTYBadyiB 1
edextuBHOCTI» [Grone and Garcia-Barbero 2002]. Crparerist noaiOHOTO JIiKyBaHHS €
3araJbHOCBITOBOIO TEHJCHIIIEI0 B peopMyBaHHI OXOPOHHU 3I0POB’Sl Ta Y CTBOPEHHI
HOBUX OpTraHi3alliiHUX MEXaHI3MiB, OpPIEHTOBAHWX Ha OUIBII CKOOPJAWHOBAHI Ta
1HTerpoBaHi popMu HaJaHHS MEAUYHOI 101TOMOTY. BoHa 0a3yeThcsi Ha BUKOPUCTaHHI
€IMHOTO 1H(HOPMAILIITHOTO MEIUYHOTO CMapT-MPOCTOPY, peaizallis SKOro MOKIJIMBa
mumie 3a gonomororo LI, T'onoBHMiA npuHIMO — 3a0e3neueHHs Oe3MepepBHOCTI Ta
HACTYIHOCTI JOTJIAAY 3a marjieHTamMu. OCTaHHE TICHO MOB’SI3aHO 3 KOMILJIEKCHUM
JOTJISIAOM 1 MIIKPECTIOE MOXKIIMBICTD MAalllEHTa OTPUMATH MTOBHY MEUYHY MOCIYTY B
CUCTEMI OXOPOHM 3JI0POB’Sl Ta B CHUCTEMI COLIAJIbHUX IMOCIYT, 3a0e3Mevyrouu
HaWBaXJIMBILII JaHl Ajs 1HTerpauli cucreMm. IIpu npomy Oe3nepepBHICTh IOTISLY
MICTUTh TPH CKJIQJIOBI: Oe3nepepBHICTh 1H(MOpMalli (3a 3aralbHUMHU 3alHUCAMH);
3a0e3Me4YeHHs] HACTYMHOCTI Ha BCIX €Tanax HaJaHHA TEpPBUHHOI Ta BTOPUHHOI
MEIUYHOI T0MOMOTH (TIJIaHyBaHHS BUIMHMCKY 31 CTalllOHAPY BiJ CHEIiiaigicTa A0 JIKaps
3arajJbHOI TMPAKTUKH); Oe3nepepBHICTh MPOodeciiftHOi J0moMOru (MPOIECOM Kepye
OJIMH CIIEHIAJICT, 3a0€3MeUeHN TOCTIHO HEeOOX1THOI0 1H(POPMAITI€I0).

III. CrBopeHHsi TiOPUIAHHUX CHCTEM KOJIEKTUBHOIO PO3yMYy (eKCIepTHI

BHCHOBKH) Ta IUTYYHOI'0 IHTEJIEKTY 1JIsi OOIPYHTOBAHOI0 NPUHHATTA pPillieHb

y cTpaTerii 0XOpOHHM 3/10pPOB’ sl

Sx npuknan HaBeAeMO poOOTy, IO CTOCYEThCS (penepasbHOr0 HaBUAHHS MJIs
IIPOTHO3YBaHHA KIIHIYHUX AociikeHb namieHTiB 13 COVID-19. Bukopucrano nani
3 20-TM 1HCTUTYTIB TO BCbOMY CBITY [Jisi HaBYaHHS MOJEJNEH, 110 BKIIOYAIOThH
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€JIEKTPOHHY MEIHWYHY KapTy, AaHl peHTreHorpadii IpyJaHOI KIITHHU, TOKA3HUKH
KUTTENSUTBHOCTI, J1a00paTopHi AaHl Ta MdaHI PEHTreHIBCHKUX 3HIMKIB TPyJIHOT
KIITUHU. J1J1s1 TpOTHO3YBaHHS MEXaHIYHOI OOPOOKM BEHTUIIALIL 00 CMEPTI MPOTATOM
24-X TOAWH cHUCTeMa Ha HaWOIIBIIIOMY HE3aJIe)KHOMY BHUIPOOYBAIBHOMY ITOJITOHI
nocsaria aytiuBocTi 0,95 ta cmenudiunocti 0,88. ¥V oMy JOCHIIKEHHI MOJIEIb
y3arajibHWJIa PI3HOMAHITHI HErapMOHIYHI HA0OpW JaHUX [JI1 MPOTHO3YBaHHS
KIIMHIYHUX AociikeHb nanieHTiB 13 COVID-19, 3aTBepauBIIM OCHOBY JIJIsl IIAPIIOTO
BUKopucTanus 1.

IV. Po3BUTOK NPOTrHO3HOI aHAJITUKH

[IpuknagoM MoOXKe CIyryBaTH JOCHIJKEHHs mpo Bukopuctanus LI nans
nporHo3yBaHHsi WMoBipHOCTI cmepTi Big COVID-19. Crnemianictu 310panu aaHi npo
16 Tucsy narieHTiB 13 20-TH YCTaHOB IO BChOMY CBITY Ta HABYWJIM MOJIENb IITYYHOTO
IHTEJIEKTY pO3paxoByBaTh HEOOXITHUM OOCAT KHCHIO I MAIlEHTIB Ha amapari
ITYYHOI BEHTWISALII JIEr€Hb, a TaKOX IMOBIPHICTb CMEpTI uepe3 ao0y micis
rocmitamsamii. Mojens mpoiiia TECTyBaHHS Ha II'SITM KOHTHHEHTax 1 3ymiia
JIOBECTH CBOIO HAAIMHICTB 1 yHIBEpCAIbHICTh. HalrOJIOBHIIIOO MEPEBAror0 HAYKOBII
Ha3MBAaIOTh MOXJIMBICTh 3aCTOCOBYBATH MOJI€Nl 3 HEMIATBEPIKEHUM J1arHO30M
XBOpoOHM. B Takomy BuNaAKy JiKap MOXKE€ BUBYATH JaHl Malll€EHTa 0 PE3yJbTary
ITLIP-TecTiB.

V. IlinBumieHHsi Oe3meKkH JKapcbKMX 3aco0iB i Yy3rojakeHHsi 0OCATIB

JIIKAPHSAHOI MPOAYKIII

['octpora nuranns nocunuiacs Ha ¢oni nanaemii COVID-19. Iig gac 3yctpiui 25
mororo 2021 poky mnpencraBuukiB I[lareHTHOoro myny mikapchkux 3acoOiB (the
Medicines Patent Pool — MPP) i BcecBiTHBOT oprani3ariii iHTE€JIEKTyaIbHOT BIACHOCTI
(the World Intellectual Property Organization — WIPO) nmjst oaibmioro npocyBaHHs
CTparerii Ta oOMiHy 1H(POpPMAILII€0 B IHTEPECAX CYCMUIBHOI OXOPOHHU 3/10pOB’ OYJI0
MIJKPECIEHO, 110 BKpail Ba)KJIMBO CIPHUATH IHHOBALISM 1 JOCTYMY JI0 TE€XHOJIOT1H
oxopoHu 3xa0poB’s s COVID-19 nuigxom: BHBYEHHSI CTpaTerid  ymnpaBIliHHS
OXOPOHOIO 370pOB’S, IO MOINIK O CHPUATH IHHOBALISM 1 JOCTYIy 10 TaKHX
TEXHOJIOT1H, OOMIHY 1H(pOpMAII€l0 Ta THCTPYMEHTAMHM Ha BIAMOBIIHUX BeOcalTax;
CHOPUSHHS MPO30pPOCTI MATEHTIB 1 300py mnaTeHTHOi 1H(opMauii Hpo OCHOBHI
mikapebki  3acoom  (JI3) nwumsixom B3aemonii Ha  CKOOPAMHOBAHIM OCHOBI 3
HAI[lIOHATBHUMH Ta PET1IOHATILHUMHU MATEHTHUMHU B1JIOMCTBAMHU JUTsl 300py Ta OOMIHY
BIIITOBIAHUMH JTaHUMHU. BaXXKIMBUM € TaK0)X BCTAHOBJIEHHS 3B S3KIB MK JaHUMH Ta
(GyHKIIIOHATEHUMH MOXKJIHBOCTAMH 0a3 nanux PatentScope ta MedsPal. EdexTtuBHe
BUKOHAHHS TOIIOHUX 3aBJlaHb HeMOxunBe 0e3 3actocyBanHs [111.

V1. 3acTocyBaHHsl npenu3iiHOI MeUIIUHU Ta BIAKPUTTA JiKapChKHUX 32c00iB

Lei nanpsam 3actocyBanHs LI 3ymoBiIeHUH TUM, 110 TIPU CKIAAHIN J1arHOCTHUII
3aXBOPIOBaHb, OCOOJIMBO MPU OOMEXKEHHI B 4aci, 3a0€3Me4YUTH TOYHICTh Yy IPUUHSTTI
plllIeHh TEPCOHAII30BaHOI TE€HHOI MEIUIIMHM HeMOXJIuBO. I[lomiOH1I BUMAIKU
3YCTPIHAOTHCSA MPAKTUYHO 3aBXKAU MPHU PIAKICHUX T€HETUYHUX XBOpoOax. buibuiicte
JiKapiB, SKIIO 1 3HAIOTH MPO HUX, HE 3/1aTHI MOCTAaBUTH AU(EPEHIIMHUN J1arHO03 Ha
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OCHOBI TPaUIIMHOrO (HI3UYHOTIO Ta IHCTPYMEHTAJIBLHOIO OOCTE)KEeHHsS. JlecsATku Ta
HaBITh TUCSY1 3aXBOPIOBaHb KIIIHIYHO MK COOOI0 HE BIJIPI3HSIIOTHCS, ajie BUMAraroTh
YHIKaJIbHOTO JIIKYBaHHSI.

VIl. CTBOpeHHs1 HALIOHAJBHOI CHCTEMM iHTEJEKTYaJbHOI0 AHANI3Y JAAHHX

IHCTPpYMEHTAIBLHUX JA0CTIIKEeHb

3acrocyBanHns LI y ¢opmaTi HallOHAIBHOI CUCTEMHU THTENEKTYAJTbHOIO aHaII3y
IHCTpyMEHTAJIbHUX JaHuX 3abe3reuye OOMIH MEIUYHOIO 1H(OpMAIE PO
KOHKPETHUX TAIlI€EHTIB, OYUCTKY JaHUX, BUIIJIECHHS HEOOXITHOI IS J1arHOCTUKH
peieBaHTHOI Ta BajiHO1 iH(OpMaIllii, BU3HAYCHHS CTaHy Talli€HTa Ta MPOTrHO3YBaHHS
nepebiry martosioriynoro mporecy. LI 3abesnedye MOKIUBICTH €JIEKTPOHHOTO
nepeMillleHHsT KIIHIYHOI 1HdopMalii MDK pi3HUMH 1H(QOpMAIIHHUMH CHUCTEMaMHu
OXOPOHHM 37I0POB’sI Ta 30epeKeHHS 3MICTY 0OMIHIOBaHOI 1H(pOpMAaITii.

Mera 0OMiHY MEIMYHOIO 1H(POPMAIIEI0 TOJSIra€ B TOJIETIICHHI JOCTYMy 0
TApPTeTHUX KITIHIYHUX JIaHUX, a TAKOXK iX CBOEYACHOTO BHJTyYCHHsI /IS 3a0€3MeUCHHS
Oe3neyHoi, CBO€YacHOi, e(PEKTUBHOI, M1€BOI Ta CIPAaBEIIMBOI MEIUYHOI JIOIIOMOTH,
OpieHTOBaHO1 Ha mailieHta. [TogiOHI LEHTpU TaKOXK MOXKYTb BUKOPHCTOBYBATHCS
opraHaMy TPOMaJICbKOI OXOPOHH 3/I0OPOB’S ISl HAJaHHS JOTIOMOTH B aHaJi31 CTaHy
3710pOB’sl HACEJICHHS.

VIIl. CrBopeHHs cUTyauliiiHOro HAIiOHAJBHOI0 WLEHTPY aHaJi3y

emiIeMioJIOTiYHMX CUTYAIii

Crpareriuni HanmpsMU Ta OPIEHTALlls] HAIIIOHAJILHOTO 3/I0POB’Sl MalOTh 0a3yBaTHUCs
Ha (yHIaMEHTAJILHOMY PO3YMIHHI MpPO CTaH Trady3l OXOpPOHHU 3JI0pOB’S, Ha
CBOEYACHOMY OTPHMAaHHI PEaTICTUYHOI KAPTUHU CUIIBHUX 1 CIIA0KUX CTOPIH CHCTEMH
OXOpPOHHU 3JI0pPOB’S, a TaKOX Ha TIMOIMIOMY PO3YMIHHI NMPUYMH BUHUKHEHHS IIHX
cuIbHUX 1 cnabkux cropid. [locnmimoBHE Ta Opi€eHTOBaHE Ha MOTPEOU CEKTOPY
OXOPOHHU 3/I0POB’s TUIAHYBaHHSI HEMOXKJIMBE 0€3 HajexkHO1 0a3u iHpopmarlii, JaHUX 1
JTIOKa31B MPO MOTOYHUM CTaH CUCTEMH OXOPOHU 310POB’SI.

[TocriifHe OllIHIOBaHHSI HAsSBHUX JIaHUX Ta aHadi3 cuTyauii y cdepi oxXopoHHU
3JI0POB’Sl MA€ CTATH KJIIFOYOBHM KPOKOM TIOJIITUKH Ta IUIAHYBAHHS OXOPOHH 37]0POB’SI.
Cnig migKpecinuTH, O aHalll3 CUTyalll y cdepi OXOpOHU 3/10pOB’s 3A1MCHIOETHCS B
pI3HUX MacmTabax — 1€ 3aJeXKUTh BUKJIIOYHO BiJl MaciiTaly MeTu. AJie 3aBXKIU B
aHaj i3 MaroTh OyTH BKIJIIOYEHI HE TIIBKM OCHOBHI (hakTOpH, aie i KoHpayHIepH,
3MIHU B HAaBKOJIMIITHROMY CE€PEIOBHIIIL, COIliaTbHI YAHHUKH TOIIIO.

IX. 3acrocyBanns IIII B Megu4Hiii ocBiTi Ta B 0e3nepepBHOMY npodeciiiHomy

PO3BHTKY JIiKapiB i MpoBi3opiB.

Hampsim 3abe3nedye MPUHIMIIOBO HOBI TEpeBard TMPOIECIB  MiATOTOBKU
crietiamicTiB 'y raimysi. lle oOyMOBIIOEThCS 3A1MCHEHHSIM TPOIIECIB, IO paHIIlIe
IPaKTUYHO OYyJIM HEMOXJIMBI:

1. OOcsaru HaB4anbHOI 1H(OpPMAIIT TOCTIHHO 3pOCTalOTh. 3a0€3MEUUTH SIKICHUHN
TpaHcdep 3HaHb Ta BMiHb, OPMYBaHHS KOMIETEHTHOCTEH y CTYJEHTIB, MaricTpiB,
JIKapiB 1 MPOBI30PIB MiJl Yac iXHOTO Oe3nepepBHOTo mpodeciiinoro po3Butky (BIIP)
CTa€ JIOCUTh CKJIAJAHUM 3aBAaHHAM. Cepell TaKuX CKIaAHOCTEH MOXKHA BUOKPEMUTH:
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NMEePCOHAJI3ANII0 HABYAHHS, CTBOPEHHS IHAUBIAYyaJIbLHOI HABYAJIBLHOI TPAEKTOPII,
NePCOHATI30BaHOI OCBITHHOI cdepH 1 CaMOHABYAHHS, a TAKOXK He(OpMaIbHOI Ta
1HQOPMaIbHOI OCBITH, CBOEYACHOI0 KOHCYJbTYBAHHA CTOCOBHO 3aCBOEHHS
CKJIQJIHAX acHeKTiB 3HaHb. CaMe I1i HapsIMH BXKE CHOTOJIHI CTalOTh MOKIMBUMH IS
BuKkopucranns 11

2. Harenep mia BupimieHHS MPOOJIEM OCBITH 3aIIPONOHOBAHO OHTOJIOTII 3HAHBD,
IpOTE€ PO3BUTOK TPAHCAUCHUILIIHAPHOCTI OCBITH, €()EKTHBHE BHKOPUCTAHHS
IpeAMETHUX OHTOJIOTIM, a TuUM Oulblle 3a0e3NeueHHs iHTeponepadebHOCTI
OHTOJIOTiH paKkTUYHO HeMoXxuBe 6e3 I111.

3. Illle oauH BaXJIMBUW HaMpsM 3aCTOCYBAHHS IITYYHOTO I1HTEIEKTY —
OIIIHIOBAaHHS Ta MOHITOPHHI 3HaHb cy0’ekTiB HaByaHHsA. LI moxxe imiTyBatm
MOBE/IIHKY BUKJIaJa4a MPHU OI[IHIOBaHHI 3HaHb 1 BMIHb I1iJl 4ac CaMOCTIHHOI poOOTH
cy0’eKTa HaBYaHHS B OCBITHBOMY CEPEIOBHIII, 3a0€3MEUYUTH MOHITOPHUHT 1
aJanTUBHUN KOHTPOJIb 3HaHb. CTaHE MOMUJIMBUM MOOLUIbHE HaBYaHHS, MOCTIMHUM
3BOPOTHHI 3B’S30K 13 Cy0’€KTaMU HaBYaHHS, IIIBUJIKA BIJIMOBIAbL HA 1XHI 3aUTH.

4. Jlo oueBuanux nepesar 3actocyBaHHs Il MoxHa 3apaxyBatu 3a0e3MedeHHS
PI3HOMaHITHUMHM OCBITHIMHM IpOrpamMaMu, B SKHUX TEMIl HaBYaHHS Ta HaBYaJIbHUI
MIJIX1J] ONTHUMI30BAaHO JJIsl MOTpPed KOxkHOTO cyO’exkta HaByaHHd. IIII, BpaxoByroum
MICUXOJIOTIYHI XapaKTEPUCTUKH Cy0’€KTa HABYaHHS, MOXKE 3HAWTU HaMKpalui
noTpiOHUM Temn 1 mopuii (KBaHTH) HABYAJIBHOTO MaTrepially MJig HalKpauoro
3aCBO€HHS OCBITHBOT IPOTPaMH.

5. BaxmuBum acnektom 3actocyBaHHsi LI € 3abe3nedyeHHs SKOCTI OCBITH,
HacaMmIiepe]l AUCTAHIIMHUX (OpPM TMOMIMPEHHS 3HAaHb 3a JIONOMOTOI0 TEeXHOJIOril
NPOKTOPUHIY IIUIIXOM  IHTEJEKTYali30BaHOTO  BIJICOKOHTPOJIO  HABYAIBHOTO
IpOoLECY 1 0COOJIMBO TECTOBOTO KOHTPOJIIO 3aCBOEHHS HABUAIBHOI'O MaTepiay.

X. HoaaTkoBi mo:xkauBocTi LI B MeaumuHi:

1. 3abes3neueHHs KOTHITUBHOI TapMOHI3alii y CIMEWHIN MeauiuHi (CUCTeMH
JKap-Tall€HT).

2. TlinTpuMKa rocmiTaabHUX OMEPATHBHUX 1HIIIATHB, IO 30UTBIIYIOTH EKOHOMIIO
rpoIlIeH, MABUIIYIOTh 3aJ0BOJICHICTh MAIlIEHTIB 1 3aJ0BOJIBHSIOTH 1XHI KaJpoOBl Ta
TPYJOBI NOTPEOH.

3. CTBOpeHHS HAIlIOHAIBHOI CHCTEMH aJIpECHOTO KOHCYJIBTYBAaHHS TPOMAISH
Ykpainu.

4, JliarHOCTMYHA AaHAJITMKAa 3 BHUKOPUCTAHHAM MEIWYHOI  Bi3yasi3alii
(Hampukian, KOMII'IOTEpHa Tomorpadis, PEeHTreH, MarHITHOPE30HAHCHA Tepartis,
eJICKTpOKap iorpaMa, MmaTojIoriuHi 300pakeHHs1) a00 TeHOMHI, ITOBEIIHKOBI Ta 1HIII
KJIIHIYHI JaH1 (HampuKIiIaa, CUMITOMH, CIMCHHUN aHAMHE3).

5. IlepconamizoBaHi peKOMEHAAIlll 3 JIKyBaHHS, IO 3aCHOBaHI Ha KJIIHIYHUX,
F€HOMHHUX 1 IIOBEAIHKOBUX JAaHUX.

6. ImguBimyanbHe Ta KOJEKTUBHE IMPOTHO3YBaHHs. 3amoOiraHHs HeOa)KaHUX
SIBUIII.

7. PerynspHa iHTerpamiss MEIUYHUX 300pa’K€Hb 3 IHIIUMHU KITHIYHUMHU JTAHUMHU
Uisl €(EeKTUBHOTO MOHITOPUHIY 1HTEHCHMBHOI Tepamii y Nall€HTIB, HEBIJIKJIaIHOT
JIarHOCTUYHOI IHTEepIpeTali 1 M ABUIIEHHS €(EKTUBHOCTI JIKyBaHHS.
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8. Hoctyn no onjaiiHcepBiCiB (OHJAWHKOHCYJIbTAIlll, 3allUC HA MPUHOM, 3MiHA
JKYBaJIbHOTO 3aKJIATY).

9. HapanHs TeXHOJIOTIT B3aEMO/IIT 3 MAIIEHTaAMH JJIs1 IIATPUMKH CaMOIOTIOMOTH.

10. Po3umupenHs npas 1 MOKJIMBOCTEH MAIlIEHTIB Yepe3 TOCTYI A0 IXHIX MEAUYHUX
JTaHHX.

11. IaTerparisi IHCTPYMEHTIB B3a€MOJil 3 TallleHTaMH (HANPUKIAd, 4aT-00TH,
MIEPEHOCHI Ta MOOLTBHI MPUCTPOT).

12. HaBuyaHHs TAaIll€HTIB, MPUUHATTA MOIHOOPMOBAHMX PIllIEHb, CAMOKOHTPOJIb
pod1JaKTHKNA Ta CAMOKOHTPOJIb XPOHIYHUX CTaHIB.

13. Kananu B3aeMojli TMAaIll€HTIB 13 TMOCTa4YaJIbHUKAMH MEIMYHHUX TIOCIHYT,
CUCTEMaMHU Ta CepBicamMu.

14. [naTerpariss BaXJIMBUX JAaHUX MPO TMAIEHTIB 13 MOOUIBHUX TIIPUCTPOIB 1
JOJIaTKIB I 3JI0POB’SI B €JIEKTPOHHY CUCTEMY OXOPOHH 3/10POB .

15. OnTumizamiss poOOYMX TMPOLECIB 1 PO3NOAUTY PeCcypciB, MOKpAIICHHS
onepauiifHoi e(eKTUBHOCTI.

16. [IporHo3yBaHHs 3aBaHTAXEHHS CHCTEMH OXOPOHH 30POB’Sl HA KOHKPETHHM
nepioz1 1 He0OX1HI pecypcH (epcoHat, 00JIaJHaHHS Ta TPUMIILICHHS).

17. InTerpoBaHa rojocoBa TEXHOJIOTIA B €JIEKTPOHHINA CUCTEMI OXOPOHH 370pPOB’S
JUISl KJIIHIYHOI JJOKYMEHTAIlli, BBEJICHHSI JaHUX, rOJOCOBUI iHTepdeiic, MUTaHHS Ta
BIAMOBI/II.

18. IuTerpoBaHa MOKJIMBICTh aHaNi3y JdaHUX IMPO CTaH 370pOB’s (JIKapChKi
OPUMITKHA, KIIHIYHI 3BITH) Ta HAJaHHS KPUTUYHUX OTJISAIB, aBTOMATHU30BaHE
CTBOPEHHSI CMIKPU3IB KOHKPETHUX TMAIlEHTIB 3a JOBUIBHUN MPOMDKOK dYacy
MaTOJIOTIYHOTO IMPOIIECY.

19. CrpotiieHHs onepalliifiHuX MPOIIECIB 32 paXyHOK aBTOMAaTH3aIllil 3a TOTIOMOTOI0
1.

20. CripusiHHS MOHITOPHHTY Ta YIPaBJIiHHS 3I0POB’SIM HACEJICHHS, MOKpAICHHS
CaMOTIOTyTTsI.

21. MOHITOPUHT 310pOB’sl HACEICHHSI.

22. BusiBneHHs rpyI HaCeNeHHS BUCOKOTO PU3HKY.

23. Tlpiopuretu3aiiis (paH)XyBaHHS) TPy TMalli€HTIB 3a PU3UKAMH Ta BEICHHS
MPOAKTUBHUX NPO(DIIAKTUYHUX BTPYUYaHb.

24. JlocniKeHHST COLIAbHUX ACTEPMIHAHT OXOPOHHM 3JI0pOB’S Ta YIPaBIiHHS
3710pOB’sIM HAaCEJICHHS.

Xl. YM0BH BIPOBA’KEHHSl IITYYHOI'O iHTEJEKTY B rajy3i 0XOPOHHU 310POB’s
Ykpainu
Crpareriss pO3BUTKY WITYYHOTO IHTEJEKTY B YKpaiHi mnepenbdadyae BHUKOHAHHS

HU3KHU 3aXO/1B, CIPSIMOBAHUX HA MIABUIICHHS SKOCTI Ta TPUBAJIOCTI KUTTS TPOMAJISH

Ykpainu, 30KkpemMa:

- (opMmyBaHHs 3arajJbHOACPKABHOI EJICKTPOHHOI IJIAT(GOPMU OXOPOHHM 3JI0POB’S,
mo 3a0e3nedye 30epiraHHs, LIJTLOBE BUKOPUCTAHHS Ta 3aXHUCT IMEPCOHAIBHHUX
JAHUX TIPO 3JI0POB’S TPOMAJSTH Ha MICIIEBOMY, PETIOHAIIBHOMY Ta HAI[lOHATHBHOMY
PIBHSX;
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- YOpPOBAa/KEHHS  TEIEKOMYHIKALIMHUX,  pPOOOTHU30BAaHUX,  aBTOHOMI30BaHHUX
TEXHOJIOTI TpH CTBopeHHi MPOTPECUBHUX CHUCTEM MEIUYHOI J1arHOCTUKH
(BipTyaJIbHUX KOHCYJIBTAHTIB TOIIIO);

- 3acTocyBaHHs HeuiTkux 1 HeuMpomepexkeBux CIIIIP Tta CIIIIP Ha ocHOBI
FeHEeTUYHUX QJITOPUTMIB 1 aHCaMOJIB JIepeB [Jisi BCTAHOBJICHHS J1arHO31B
TAIll€EHTIB;

- 3aCTOCYBaHHS HEHPOMEPEKEBUX TEXHOJIOT1H /ISl MOJCIIOBAHHS Ta TPOTHO3YBaHHS
eMiIEMIOJIOTIYHIX CUTYaIliH.

XII. Pu3uku Ta no60r0BaHHA, OB’ s13aHi 3 BUKkopucTanus LT

VYopoBamxkenns LI Oyne matu HelimoBipHuii comianbHu edext. Tomy €
noOOIOBaHHS, 110, XOYa IITYYHUH IHTENEKT 1 MPUHECE paJuKajbHE ITiJIBUILICHHS
eheKTUBHOCTI B PpI3HUX cdepax KUTTEMISIBHOCTI, [JIs1 3BUYAWHHUX JIIOJICH
3aCTOCYBaHHS BIJIMOBITHUX TEXHOJIOT1M Hece 3arpo3y O0e3polITTs 1 Kap e€pHOi
HEBU3HAYCHOCTI, OCKUIbKHM MAalIMHU 3aMIHIOBAaTUMYTh «JIIOJICBKI» poOOYl MicCIIsl.
Hampuknan, Ha eleKTpOHHOMY MalgaHYMKy Amazon apOiTpakeM B3a€EMHHX
MPETeH31 TOKYMINB 1 MPOMABIIIB TOBApIB 3alMarOThCA TpOorpamMu-podoTn. Bonu
ONpalbOBYIOTh MOHaA 60 MJIH TpeTeH3il 3a pik, MO Maibke B 3 pa3u Ouiblie
KUJIBKOCTI BCIX MOJIaHUX MO30BIB uepe3 Tpaaulliiay cyaoBy cuctemy CIIIA.

Ha nymky C. XokiHra, «aBTOMaTH3allisl MPUCKOPUTH 1 0€3 TOro 3pocTarody
€KOHOMIYHY HEpPIBHICTh y BCbOMY CBITI. IHTepHEeT 1 miuaTtdopmu, 1m0 poOIATH Ie
MOXJIUBUM, JIO3BOJISIIOTh HEBEIMKHM TpylaMm JIOJel OTpPUMYBaTH BEIMYE3HI
MpUOYTKHU IIPU BUKOPUCTAHHI J1y>K€ HEBEJIMKOI KUTBKOCTI MOMIYHUKIB. Lle HemuHyye,
1Ie IPOrpec, aje BiH TAKOXK € COoMiaabHO pyiHiBHUMY» [Hawking 2016].

MoxkHa  BBaXaTH  PO3YMHUMH  apTyMEHTH  NPUXUIBHUKIB  TIOMIPHOTO
BripoBapkeHHss LIl Ta poOoTiB, $KI TPOMOHYIOTH CTPUMYBAaTH TEMIH TaKOIroO
BIPOBA/DKEHHS. VIMOBIpHO, TakuX ke 3MiH Ciif ouikyBaTH i B c(epi OXOpOHH
3JI0pPOB’s, X04a JJI HAIlIoi KpaiHu, MOXKIIMBO, 11¢ Oy/ie B YOMYCh HaBITh NEPEBAro0 3
OTJISIy Ha Cepilo3Hy MpobiieMy KaJapoBOTro AedilUTy, BEIUKY TEPUTOPIIO Ta HU3bKY
T'YCTOTY HaceJeHHSI.

XII. OcnoBHi TpynHoumi BnpoBaxxkennsi L1 B oxopoHi 310poB’s

bibliicTh JOCHIIXKEHD, 1110 TOPIBHIOIOTh €(PEKTUBHICTh IITYYHOI'O 1HTEIEKTY Ta
KJIIHIIKCTIB, HEBAJiAHI, OCKUIbKM TEPEeBIPKU 31ACHIOIOThCS Ha HEJO0CTaTHbO
BEJIMKOMY MaTepialil 200 HaIXOIATh 13 PI3HUX JIKEPEIL.

[ro ckmanHicTh MOXHa Oyyno O MOAOJATH B €MOXY BIAKPUTOI CUCTEMU OXOPOHU
3nopoB’s. CrpaBi, BIAKPUTI JIaHl Ta BIAKPUTI METOIU 00OB’SI3KOBO MPUBEPTATUMYTh
BEJIMKY yBary sik HOBi METOIH JTOCII1/KEHb.

[Ipore mepexin OO0 BIAKPUTOI CHUCTEMH OXOPOHHU 3/I0pPOB’Sl MOXKE BUSBUTHUCS
CKIIQIHUM IS MANPUEMCTB, IO PO3pOOJSIOTh MpOTpaMHe 3a0e3MedyeHHS s
oxopoHu 3710poB’s. Le ix ocHOBHMIA O13HEC.

HaiiGinpmi  ckiagHOIII BUKIWKAE HEMOXJIMBICTH 1ICHTH(IKYBATH CTYIIIHb
JeTajizalii J1arHo3y B KOHKPETHUX KIIHIYHUX Bumaakax. [Ipu HeBenukii neranmizarii
naToJioriuHoro mnpouecy edextuBHicTs LI Moke BHSIBUTHCA AOCTATHBOIO, aiie
KOXXHUN HOBUI KPOK MOK€ cTath KartacTpopiuHum. CiiJl MiAKpECIUTH, 10 MOIIyK
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ONTUMAJILHOI apXITEKTypH Ta KOHiryparlii /s HEMpOHHOI MepeXi HE € BOPOTaMHU
710 yCIiXY, OCKUTBKH MEPEXY MOTPIOHO HABYUTH, MEPII HIXK 3HAIICHE PIIIEHHS MOXeE
Oytu BukopHucTaHe. HaBuaHHS Mepeki O3HAaYa€ 3HAXOKCHHSI TaKUX KOE]IIIEHTIB
3B’A3KY MIXK HEHpOHaMH, SIKI JO3BOJSIOTH JOBECTH TOYHICTH POOOTH HE HIKYE
HEOOXIZTHOrO MiHIMyMy. 3HA4€HHA KOE(]IIIEHTIB 3HAXOASATh Yy pe3yibTari
HaBUYAJILHOTO TIporiecy. Lle 371HCHIOEThCS MIJITXOM HaJICUJIAaHHS BHOIPOK JaHUX —
Nno/iI0HUX /10 TUX, SIKI aHaNI3yBajucs O y peanpHii cUTyalii — Ha BX1J MEpexi, MpH
IIbOMY KOE(ILIEHTH 3B’ SI3KY PETYJIOITHCS I MiHIMIZaIlll TOMUJIOK OIpaIlfOBaHHSI
CUTHAIy.

JlocmipKeHHS, 110 MOBIAIOMIIAIOTH Tpo 3actocyBanHs I y KIiHIYHIA MpakTuIll,
00OMeKeH1 PEeTPOCHEKTUBHUMHM IIJIJaHAaMHM Ta po3MipaMH BHOIpkH. Taki KOHCTPYKIIii
MOTEHIIIITHO BKJIIOYAIOTh XapaKTEPUCTUKH JUCIIEPCii, 3MIIIEHHS CIEKTPY, CTPYKTYPY
KoH(payHaepiB. [HIIMMU clOoBaMH, MOl PO3POOISIOTECS BIAMOBIAHO 10 TIEBHOTO
Ha0Opy JaHWX, 10 MPAKTUYHO HE IMOBTOPIOIOTHCS B IHIIMX HAOOpax JaHHUX.
[lepeowiHioBaHHS Ta KajalOpyBaHHS PI3HUX JIOCIHIIKE€Hb MOBUHHI BUKOHYBATHUCS IS
ajanTamii mporpaMHOro 3a0e3MEYeHHs, a TaKOXX M BpaxyBaHHA KOJIMBAaHb
nemorpaiyHUX TOKa3HUKIB TMauieHTiB. KpiM TOro, iCHye KOHCEHCYC OO
HEOOX1AHOCTI PO3pOOKH CIEIiadbHUX aJalNTUBHUX QJITOPUTMIB, MPU3HAYEHUX JIS
rapMOHI3alli JaHUX PI3HUX JOCIIKEHb.

Ha xanb, mMojenl rimOOKOro HaBYaHHS Ta HABYAaHHA 3 HIAKPIIUICHHSAM JalOTh
HEJOCTaTHE YSBJICHHA TMPO BIJHOCHY BaXKJIUBICTh BXIAHUX JIaHUX MOJEN Y
BU3HAYCHHI pe3ynbTaTiB. IMOBipHICHI rpadiyHi Mozeni 3a0e3MeuyloTh Bi3yalibHe
IPECTaBICHHS JISJILHOCTI MOJIENI, ajie He JarTh MOKJIMBOCTI aHami3y JeTajeil.
Tomy LI cmig BUKOPUCTOBYBATH JUIsl TOCHIIGHHS TMPOIECY NPUUHSTTS PillleHb
daxiBug, a He A1 Horo 3aMiHu. Xipypr MOKe poOUTH TOMIJIKH OJIHY 3a OJIHOO, aJie
NOMUIKO8A MOOe/lb MOKE 3aBAATH IKOJIU COTHSIM a00 THCSYaM MaIll€HTIB Y BCbOMY
CBIT1 32 KOPOTKHI IPOMIXKOK Hacy.

Mopeni I noBuHHI HaBYaTUCS Ha BUCOKOSIKICHMX JAHUX, PE3yJIbTaTH MOBUHHI
OyTH peTenbHO IHTEpIpeTOBaHI J00pe MIATOTOBJICHUMH KJIHIIMCTAMU, a IX
e(EeKTUBHICTh Ma€ TMOPIBHIOBATUCS O€3MOCEpPeAHBO 3 TPAAUIIIHHUMHU CHUCTEMaMU
OL[IHKKA IIiJT Yac NPOCHEKTHUBHUX KIIHIYHUX BUNPOOYBaHb, 1100 MIATBEPAUTH
CIIOCTEPEKEHHS 3 PETPOCIEKTUBHUX NOCTIKEHb. OCKIJIBKU HEBIJIKJIAAHI CUCTEMU
BIUIMBAIOTh HAa MEIUYHHUX Ta XIPYPriuyHMX MalI€HTIB OyAb-SKOro BIKY, MailOyTHI
JOCIIKEHHSI TIOBMHHI TIEPEBIPUTH 3aCTOCYBAHHS IITYYHOTO I1HTENEKTY IS
HEBIJIKJIATHUX CUCTEM Y Tally31 MEIUIIUHU.

[Tpotucrasnenns I mikapsm, xoda it 10Ope nMpeacTaBICHE Y HAYKOBI JIiTepaTypi
— HaABPSAJ YM HAWKpAIMIUNA CIOCIO BUPIIIMTH MHTAHHS TOPIBHSIHHS €()EKTHUBHOCTI.
Huni npeski mochmipKeHHS IMAXOMATH 1O B3aEMOJII JIKapiB Ta alrOPUTMIB SK
MO€THAHHS JIFOJICBKOTO Ta MITYYHOT'O 1HTENEKTY. MOXIJIMBHUM € 31CTaBJICHHS J1arHO31B
IpU MOHITOPUHTY TAaTOJOTIYHOTO Tpolecy. Alle e TPaKTHYHO HEMOXKJIMBO B
HeBIAKIaAHIA MemuuuHi. Kpim Toro, Bkpall CKJIQIHUM BUSBISEThCS BU3HAYCHHS
MOPOTIB JJI MPUUHATTA pilieHb. TakuM YMHOM, Ha CbOT'OJIHI OCTATOYHOTO PIIIEHHS
moa0 npaktuyHoro BukopuctaHHs Il He icHye. YTIM, HeyXWJIbHE 3pPOCTAaHHS
TOYHOCTI J1arHOCTHUKH 3a JoroMororo MoayJiB I mocTiiiHO 3MiHIOE CUTYaIliO.
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XIV. lITy4yHnuii iHTeseKT i OioeTnka

ETuka mTy4YHOTO IHTENEKTY € YaCTUHOK €THKU TEXHOJIOTiH, MpPU3HAYEHOI AJis
poOOTIB Ta IHIIUMX INTYYHUX IHTEICKTyaJdbHUX 1cTOT. BoOHa moninseThcsl Ha
pOOOTOETHKY, M0 BHUPINIyE TMHTAHHA MOPAJIbHOI TOBEIIHKH JIIOJEH TMpH
MPOEKTYBaHHI, KOHCTPYIOBAaHHI, BHKOPHUCTaHHI Ta JIKYBaHHI INTY4YHO PO3YMHHUX
ICTOT, 1 MAIlIMHHY €TUKY, IO CTOCY€ETHCS MPOOIEMU MOPATBLHOI MOBEAIHKH IITYYHHX
Mopanbaux areHTiB (IIIMA). 3matHicTh poOOTIB A0 aBTOHOMHHX i 3yMOBITIOE
noTpeOy B €eTUUHHMX HOPMax, Kl O BU3HAYAJIM TXHIO TTOBEIHKY.

P. Kano o3Hauye poboTa K MaliHy 3 TphOMa SIKOCTSMU:

- po0OOT MO’Ke BITUYBaTH CBOE CEPEIOBHIIIE;
- poOOT Mae 3aTHICTh ONPAIbOBYBATH 1H(OPMALIiI0, IKY BiH BiTUyBae;
- po0OOT opraHi3oBaHUM Tak, MO0 MIATH OE3MOCEPEAHBO B CEPEAOBHII, IO HOTO

OTOYYE.

[Tapangurma «llouyBaii, aymai, nmi» HaWKpaIlluM YMHOM BijgoOpaxae Te, 5K
pPOOOTH BIAPI3HAIOTHCS BiJI MOMEPEIHIX TEXHOJOTIH, TakuX ik HOyTOYK [Calo 2016].

«IIpaBa poOOTIB» — 1€ KOHIIEMIIISI, BIAMOBIAHO A0 SKOi JIOAW MOBHHHI MaTH
MOpajibH1 3000B’sI3aHHS TE€pe]] CBOIMU MalllMHaMU, MOAIOHI 10 TMpaB JIIOAUHU a00
TBapuH. [IpaBa poOOTIB — 30KpeMa MpaBO Ha ICHYBAHHS Ta BUKOHAHHS CBOE€I BIACHOT
MiCii — BapTO MOB’s3aTH 3 OOOB’S3KOM pOOOTA CIYXKUTH JIOJIUHI, MOAIOHO [0
MOETHAHHS MpaB JIIOJUHUA 3 O0OB’SI3KaMU JIIOAWMHU Tiepen cycniabcTBoM. L1 mpasa
MOKYTh BKJIFOYATH MIPABO Ha JKHUTTS Ta CBOOOIY, CBOOOIY TYMKHU Ta BUCIOBIIOBAaHb, a
TaKOX PIBHICTh NEPE 3aKOHOM.

€BponencbKuil mapjJaMeHT y3sB J0 pO3MIAay HPOeKT Pesomrowii mpo npaBoBUi
cTaTyc poOOTIB K «EIEKTPOHHOI 0COOUCTOCTI» («EJIEKTPOHHOI OCOOM»).

ITIpoextoM Pe3omrorii 3amporoHOBaHO TMOKJIACTH OCHOBHY BIAMOBITAIBHICTh Ha
BUpPOOHMKA Ta 3000B’si3aTU BUPOOHMKIB 1 BJIACHUKIB POOOTIB MAaTH CTpaxyBaHHS.
[Ipore BiH Takox mepeadavae poO3MOAUT BIAMOBIIATHHOCTI MIXK BUPOOHUKOM 1
BJIACHMKOM, 3QJIC)KHO BiJ cuTyallii. JIOKyMeHT Takok nepeadadae HaaiJIeHHS poOOTiB
CTaTyCOM «EJICKTPOHHUX OCOOMCTOCTEI», SIKI MAtOTh crieluiuH1 paBa i 000B’ SI3KH.

Pe3ouroniisi BCTAaHOBIIIOE 3arajibHl €TUYHI MPUHLUNNA PO3BUTKY POOOTOTEXHIKH Ta
IITYYHOTO 1HTEJEKTY JJIsi BAKOPUCTAHHS B TPOMA/ISTHCbKOMY CYCIUIBCTBI, SIKI MYCSTh
OyTH BpaxoBaHl IpH COLIAaJIbHOMY, €KOJOTIYHOMY BIUIMBI Ta BIUIMBI POOOTOTEXHIKH
Ha 370pOB’s Jrojel 1 Mo O 3a0e3Me4YnTH BIJMOBIIHICTH A1l poOOTIB MPaBOBUM,
ETUYHUM CTaHJapTaM i CTaHAapTaM Oe3TMeKH.

Ile crocyerbcsi Hacammepen mnuTaHb Oesnekd. Pesomoris  mnependavae
3000B’s13aHHS Il pO3pOOHMKIB POOOTIB 1HTErPyBaTH B MEXaHI3M aBapiiiHUM
BUMHKAY 13 METOI iX MHUTTEBOTO BIAKIIOYCHHS B HAJA3BUYAWHUX CHUTYyaIlIax. Y
mimomy Pesomroriis Mae Ha MeETI BpEryJiOBaTH IPABOBE CTAHOBHUIIE POOOTIB Yy
JOACHKOMY CYCIUIBCTBI, JAJISl YOTO POMOHYETHCS:

1. CtBopuTHu crerianbHe €BpOMENChKEe areHTCTBO 3 POOOTOTEXHIKM Ta IITY4HOTO
1HTEJICKTY.

2. Hapatu HOpMaTUBHE O3HAYEHHS «PO3YMHOMY aBTOHOMHOMY POOOTY».

3. Po3pobuTt cucreMy peectpaiii HaWOLIbII MPOCYHYTHX pOOOTIB pazoM i3
cUCTEMOIO iX Kiacu@ikarii. 3000B’s13aTU pO3pOOHUKIB POOOTIB HaAaBaTH rapaHTii

BIJICYTHOCTI PU3UKY OTPUMAaHHS TpaBM ab0 IIKOAM BiJ pOOOTIB.
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4. Po3poOUTH HOBY CTPYKTYPY 3BITIB ISl KOMIAaHIN, 110 MOTPEOYIOTh pOOOTIB, MPO
BIUTUB POOOTOTEXHIKM Ta IUTYYHOTO IHTENEKTY Ha EKOHOMIUHI pe3yibTaTu
komranii [Katkosa 2016].

VY mpodeciiHOMy CHIBTOBAPUCTBI AKTUBHO OOTOBOPIOIOTH CTBOPEHHS IEPIIOi
HenentpamizoBanoi ~ aBToHoMHOi  opranizamii  (Decentralized  Autonomous
Organizations, DAQO) — no cyri, enekTpoHHOi ropuardHOi ocoOu. [IpumumHa TaKoi
yBaru OYEBHJIHA: 1€ OJ[HA 3 MEpIINX KOMMaHiil, KepoBaHa 3a JIOTIOMOTOI0 PO3YMHUX
KOHTpaKTIB (smart contracts), siki BAKOHYIOThCSI 0€3 TpaJUI[IHHUX OpraHiB Ha 3pa3oK
TeHEPAILHOTO JUPEKTOPA YK Paju TUPEKTOPIB.

Hanpuknan, JleneHtpanizoBaHa aBTOHOMHA oOpraHizaimis (QyHKIIIOHYE 3a
JOTIOMOT'OI0  KOHTPAKTY-NPOTPaMH, IO PEryJio€ MNPUHOM KPUIITOBAIIOTH, fKa
BUKOPHUCTOBYEThCS IS (DIHAHCYBaHHS Ta JISJIBHOCTI OpraHi3aiii, a TaKoxX
KOHBEPTAIlil0 MPUHHATOT KPUIITOBAIIOTH B TOKEHHU (QHAJOT aKIld y TpaauIliiHiMi
kommnaHii) [Bamkesuu 2017].

3amicTh pe3oMe. YNPOBAIKEHHS CHUCTEM IITYYHOIO IHTEJIEKTY B MEIULMHI
CIPaBEIMBO BBAXKAIOTH OJHUAM 3 HAWBAXKIWBIIIUX TPEHIIB PO3BUTKY MEIUIUHHU.
binbmr TOro, 3a MITYYHUM I1HTENEKTOM MalOyTHE 1 BOHO HACTa€ B)KE CHOTOIHI.
TexHOJOor1i ITYYHOrO IHTEJIEKTY JOKOPIHHO 3MIHIOIOTH YCIO CHCTEMY OXOPOHH
3J10pOB’s, CTBOPIOIOYH MPUHLMIIOBO HOBY IJIAT(HOPMY paHHBOI Ta AU(PEpEHIIaNbHOI
JIarHOCTHKH 3aXBOPIOBaHb, 3a0e€3Meuyloud peajbHy IEepCOHANI3AIII0 HaJaHHS
MEJIMYHOI TOTIOMOTH, OyAyIour TEOpiro pealduTiTalli XBOpUX Ta peKpearlii JOBKIIIS.
3MIHIOETBCA CTpATeris MOIIYKY HOBUX JIKAPCHKUX 3aC001B, CYTTE€BO MiJABUILYETHCS
SIKICTh TIOCITYT OXOPOHHU 370POB’41.

['enepanbuuii nupekrop BcecBiTHBOI opranizamii oxoponu 310poB’st (BOO3)
Teapoc Anxanom I'ebpeecyc (Tedros Adhanom Ghebreyesus) Big3HauuB, 110, «SIK 1
BC1 HOBI TE€XHOJIOT1i, IITYYHUHN IHTEJIEKT MOKEe OYyTH BUKOPUCTAaHUN HEMPABUIBHO 1
3aBAaTH MWKoAM mamieHtam». Y 4yepBHi 2021 poky BOO3 Bka3zasia Ha MOXIJIMBI
HETaTUBHI HACJIJIKK 3aCTOCYBAaHHSA IITYYHOr'O 1HTEIEKTY B MEAMIIMHI, SKILIO B OCHOBI
Horo po3poOKH, pO3rOPTAHHS 1 3aCTOCYBaHHS HE OYIyTh JIEKATH €TUUHI IPUHIUIN 1
3aXHUCT MpaB JIOJAUHUA. TOMY MUTAHHS K BUKOPUCTOBYBATH BC1 MOKJIMBOCTI HOBITHIX
TEXHOJIOT1M 1 SIK HE HAIIKOJWUTH IHTEpecaM JIIOJEeH, 3aluIIaeThecsl akTyanbHUM. Lle
riio0anbHe 3aB/IaHHS MOKJIAIA€ThCA HA HAYKOBI(B, (DaxiBIiB 3 OXOPOHHU 3J0POB’s, a
TaKOX yCIX, KOMY He Oalyxe MallOyTHE JIFOJCTBA.

Mincer O.
To Subsection 7.3, Section 7 Artificial Intelligence in Medicine

Heated debates over the existence of artificial intelligence (Al) today are mostly
caused by to the lack of a clear understanding of what “intelligence” is. Let it be
assumed that Al in medicine will primarily implement a decision support strategy
that will be constantly improved through the accumulation of new data. The
following areas can be identified if contemplating the potential uses of Al in this
regard.
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1. Implementation of technologies that involve the use of big data analysis algorithms
(information on the health status of the population, results of functional, clinical,
laboratory and genetic studies) and automatic image and speech recognition
systems. This will provide new opportunities in health care, in particular: reducing
the number of medical errors; increasing the accuracy and speed of diagnosis;
ensuring more effective interaction between the doctor and the patient; effective
forecasting of complications of pathological processes, targeted prevention of
diseases, monitoring of patient's condition. In connection with the emergence of
new technologies and a huge amount of data obtained during the surgical care of
patients, a new scientific discipline was created, Surgical Data Science (SDS). The
main goal of SDS is to improve the quality of interventional medical care by
collecting, organizing, processing, and modeling data. Within SDS, complex data
can come from a variety of sources, including users, operators involved in service
delivery, and sensors to measure patient and procedure data. Knowledge of the
subject area is also used. SDS-based Al and machine learning applications are
developed with end-to-end support for operational solutions and security
enhancements. Current gold standard assessments of intraoperative technical and
non-technical skills are based on observation and peer review. Although these
methods are widely used, there are many limitations related to the inherent
subjectivity of these instruments, suboptimal inter-rater reliability, and limited
reproducibility and scalability. The use of Al applications, especially computer
vision, presents an extraordinary opportunity to automate, standardize, and scale
performance assessment in surgery, including cardiothoracic surgery. Previous
studies have documented the reliability of video-based surgical motion analysis for
assessing laparoscopic performance in the operating room compared with the
traditional, time-consuming approach.

2. The use of Al in pharmacology will speed up the development of new medicines
and reduce their cost. One of the most powerful computer algorithms for
calculating the protein folding process - one of the important components of
pharmacological research - has been developed. The first medication completely
developed by artificial intelligence has already appeared. It is a drug for the
treatment of an obsessive-compulsive disorder, created by an artificial intelligence
system of an Oxford biotech company. A system was used that automatically
analyzed patients' genetic data and found molecules that could be used in a new
medication.

3. The application of Al in, epidemiology seems to be extremely important. Al and
cloud services became especially necessary during the coronavirus pandemic when
they made it possible to ensure the interaction of medical professionals in real-time
with the help of communication platforms that are able to recognize spoken and
written speech in different languages (chatbots, voice assistants, machine
translation systems). and predict the spread of disease. With the help of artificial
intelligence, they model the scale of the spread of the coronavirus in different
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regions of the world. In the development of the algorithmic model, statistics on the
sick, the dead, and those who recovered in the provinces of China were used.
Clinical epidemiology actively developed as a discipline in the second half of the
twentieth century. Modern technologies open new perspectives in epidemiology,
including genetic epidemiology, using registry disease, paying attention to
individual data on health and the needs of medical services, as well as taking into
account social conditions (education, profession, employment, etc.). With lifetime
follow-up, this would enable large-scale multivariate observational population-
based studies suitable for epidemic prevention and a range of diseases. The use of
knowledge bases becomes an important element. The World Health Organization
(WHO) has pioneered multi-country databases such as the WHO Health for All
database, which includes key health indicators for European countries since the
1970s. Such databases are important tools for health education and policy
advocacy. But perfect analysis is a complex procedure that can only be effectively
provided with the help of artificial intelligence.

4. Image analysis system (in pathology — biopsy analysis, computer tomography,
magnetic resonance imaging, etc.). The analysis of medical images (for example,
Images of computed tomography and magnetic resonance imaging) for the
diagnosis of diseases (primarily oncological) is the basis of a scientific direction
called radiomics and is developed at the intersection of radiology, computer
technologies, and mathematical statistics. In recent publications, Al accuracy
values of 93% when processing radiological images, magnetic resonance imaging
Images, mammograms, and results of prenatal ultrasound examinations, 94.5%
when diagnosing tuberculosis, and 96.5% when predicting ulcer incidence are
given [Anderson et al. 2021]. It is believed that the real capabilities of Al at the
present time can be estimated by the following simple rule: “If a typical person can
do a mental task with less than one second of thought, we can automate it using
AL” [Ng 2016]. It is expected that the use of Al will allow in the future to abandon
invasive diagnostic procedures, which are accompanied by a high risk of
developing complications. Already now, the analysis of medical images based on
artificial intelligence and cloud services increases the accuracy of detecting the
disease and predicting its development. The use of Al is not only the only decisive
factor in improving the quality of medical care for patients, but it will also lead to
revolutionary changes in such areas as medicine, biology, and education. Let's
consider them more thoroughly.

I. Transforming medicine into a broader social field that uses all forms of
health data, including genomics, metadata, electronic health records, and
biometrics, for timely, 24/7 diagnostics. Creation of systemic biomedicine
Health care is a multidimensional system designed to prevent, diagnose, treat,
rehabilitate and rehabilitate patients and solve health-related problems. The more data
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we have about a person's health, the better we understand the relevant biomedical
processes.

Today, humanity is working with a fantastic amount of data obtained since the
integration of powerful technologies such as next-generation sequencing (NGS) and
genome-wide association studies (GWAS) to decode human genetics. NGS-based
data provide information at previously inaccessible depths and take the experimental
scenario to a whole new dimension. Instead of studying a single gene, it is currently
possible to study the entire genome of an organism in genomics research within a
given period of time. Similarly, instead of studying the expression or transcription of
a single gene, it is now possible to study the expression of all genes or the entire
transcriptome of an organism. Next-generation sequencing technology has led to an
increase in the volume of biomedical data obtained from genomic and transcriptomic
studies.

The number of human genomes sequenced by 2025 could be between 100 million
to 2 billion [Dash et al. 2019]. Combining the genomic and transcriptomic data with
proteomic and metabolomic data can greatly enhance our knowledge about the
individual profile of a patient — an approach often ascribed as “individual,
personalized or precision health care”. Unfortunately, healthcare and biomedical big
data have not yet converged to enhance healthcare data with molecular pathology.
Such convergence can help unravel various mechanisms of action or other aspects of
predictive biology. Systematic and integrative analysis of omics data in conjugation
with healthcare analytics can help design better treatment strategies towards precision
and personalized medicine. It is the essence of the systems biomedical science.

Genomics-based experiments such as genotyping, gene expression, and next-
generation sequencing-based studies are a major source of big data in biomedical
healthcare, along with electronic medical records, pharmacy prescription information,
and insurance records. Healthcare requires a strong integration of such biomedical
data from various sources to provide better treatments and patient care.

These prospects are extremely exciting and might turn out to be a game-changer in
future medicine and health. Generally, it requires analyzing a large amount of data
obtained from examination both for diagnosis and for choosing treatment option.
Intelligent analysis of this amount of data is impossible without the use of Al.

I1. Significant improvement in the quality of specific medical care procedures

by overcoming information asymmetry

It is possible to distinguish multiple issues that patients face every day when only
one group — medical professionals — is informed about the scope and appropriateness
of performed diagnostic and treatment actions. In other words, patients do not know
what treatment they have received, and the healthcare quality remains vague.
Potential patients and potential expert groups often conceal the true reasons for their
actions and resort to all methods in order to obtain certain (own) results. On the other
hand, patients do not provide an essential information for determining a diagnosis or
proper treatment. The use of Al makes it virtually impossible, since it provides
comprehensive information both to the patient and the doctor. The provision of
complex (integral, transmural) treatment of patients is considered a response to the
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fragmented provision of medical and social services, which is a generally recognized
problem in many healthcare systems — the fragmented provision of medical and social
services. The World Health Organization (WHQO) provides the following definition:
“Integrated care is a concept bringing together inputs, delivery, management and
organization of services related to diagnosis, treatment, care, rehabilitation and health
promotion. Integration is a means to improve the services in relation to access,
quality, user satisfaction and efficiency.” [Grone and Garcia-Barbero 2002]. The
strategy of such treatment is a global trend in healthcare reform and the creation of
new organizational mechanisms focused on more coordinated and integrated forms of
medical care. It is based on the use of a single information medical smart space, the
implementation of which is possible only with the help of Al. Integration and
continuity are the core principles of care. Continuity of care is closely related to
integrated care and emphasizes the patient’s perspective through the system of health
and social services, providing valuable lessons for the integration of systems.
Continuity of care is often subdivided into three components: continuity of
information (by shared records); continuity across the secondary-primary care
interface (discharge planning from specialist to generalist care); provider continuity
(seeing the same professional each time, with value added if there is a therapeutic,
trusting relationship).

I11. Creation of hybrid systems of collective intelligence (expert opinions) and

artificial intelligence for informed decision-making in healthcare strategy

Federated learning for predicting clinical outcomes in patients with COVID-19 is a
striking example of this. Scientists used data from 20 institutes across the globe to
train a FL model, called EXAM (electronic medical record (EMR) chest X-ray Al
model), that predicts the future oxygen requirements of symptomatic patients with
COVID-19 using inputs of vital signs, laboratory data and chest X-rays. For
prediction of mechanical ventilation treatment or death at 24 h at the largest
independent test site, EXAM achieved a sensitivity of 0.950 and specificity of 0.882.
In this study, FL generated a model that generalized across heterogeneous,
unharmonized datasets for prediction of clinical outcomes in patients with COVID-
19, setting the stage for the broader use of FL in healthcare.

V. Development of predictive analytics

Study on Al model for predicting the mortality of COVID-19 patients is a striking
example of this. Researchers collected data of 16,148 cases from 20 institutions
across the globe for the purpose of training of the model to predict the oxygen
requirements in mechanically ventilated patients, as well as the in-hospital mortality
rate. The model has been subjected to tests across four continents, and proved its
robustness and adaptability. Scientists believe that the core advantage is the model’s
usability concerning unconfirmed diseases. In that case, a health professional is able
to study health information of the patient prior to PCR testing.
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V. Improving medication safety and coordinating the volumes of medical

supplies and equipment

The COVID-19 pandemic has made this issue even more pressing. On February
25, 2021, the Medicines Patent Pool (MPP) and the World Intellectual Property
Organization agreed to work together to further advance strategies and information
sharing for public health. It is extremely important to facilitate innovation and access
to health technologies for COVID-19 by: exploring management strategies that could
facilitate innovation and access to such technologies, sharing information and tools
on respective websites; promoting patent transparency and the collection of patent
information on essential medicines, by engaging in a coordinated manner with
national and regional patent offices to collect and share relevant data. It is also
Important to establish data/functionality linkages between the PATENTSCOPE and
MedsPaL databases. It is impossible without Al.

V1. Application of precision medicine and drug discovery

This Al application is crucial since it is impossible to provide accurate decision-
making in personalized medicine throughout the complex time-limited diagnostic
process. These are generally cases of rare genetic disorders. The majority of
healthcare professionals are not able to make a differential diagnosis based on
traditional physical and instrumental examination. Tens of thousands of diseases are
clinically indistinguishable, but require tailored treatment.

VII. Creation of the national data mining system for intellectual analysis of

instrumental research data

National data mining system enables the exchange of health information of
patients, data cleansing, setting relevant and valid data for diagnostic purposes,
determining patient’s health status and predicting the course of disease. Al provides
the capability to electronically move clinical information among disparate healthcare
information systems and maintain the meaning of the information being exchanged.

The goal of health information exchange is to facilitate access to and retrieval of
clinical data to provide safe, timely, efficient, effective and equitable patient-centered
care. Health information exchange can also be used by public health authorities to
assist in the analysis of the health of populations.

VII1I. Creation of the national center for epidemiology

The strategic directions and the principal orientation of a national health policy,
strategy or plan need to be grounded in a sound understanding of the status of the
health sector, in obtaining a realistic snapshot of the strengths and weaknesses of a
country’s health system, as well as a more profound understanding of the reasons
behind those strengths and weaknesses. Coherent and needs-oriented health sector
planning cannot take place without an adequate base of information, data, and
evidence on the current state of the health system.
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A health sector situation analysis is a crucial step in the health policy and planning

cycle. A health sector situation analysis need not always be undertaken on a large
scale — it depends solely on the scale of the objective. However, the analysis should
include not only the principal factors, but also confounding factors, environmental
factors, social factors, etc.

IX. Application of Al in medical education and continuous professional
development of doctors and pharmacists.
The direction provides fundamentally new advantages for the processes of training

specialists in the field. This is due to the implementation of processes that were
practically impossible before:

1.

Volumes of educational information are constantly growing. Ensuring the quality
transfer of knowledge and skills, and the formation of competencies among
students, masters, doctors, and pharmacists during their continuous professional
development (CPD) becomes a rather difficult task. Among such difficulties, one
can single out: the personalization of education, the creation of an individual
educational trajectory, a personalized educational sphere for self-study, as well as
informal and informal education, and timely counseling regarding the assimilation
of complex aspects of knowledge. It is these areas that are already becoming
possible for the use of Al today.

. So far, knowledge ontologies have been proposed to solve the problems of

education, but the development of transdisciplinarity of education, the effective use
of subject ontologies, and even more so ensuring the interoperability of ontologies
is practically impossible without Al

. Another important area of application of artificial intelligence is the evaluation and

monitoring of the knowledge of subjects of study. Al can simulate the teacher's
behavior in assessing knowledge and skills during independent work on the subject
of learning in the educational environment and provide monitoring and adaptive
control of knowledge. Mobile training, constant feedback with subjects of training,
and quick response to their requests will become possible.

. Among the obvious advantages of using Al can be counted as the provision of

various educational programs in which the pace of learning and the learning
approach are optimized for the needs of each subject of learning. Al, taking into
account the psychological characteristics of the subject of learning, can find the
best necessary pace and portions (quanta) of educational material for the best
assimilation of the educational program.

. An important aspect of the application of Al is ensuring the quality of education,

primarily remote forms of knowledge dissemination using proctoring technology
through intellectualized video control of the educational process and especially test
control of the learning of educational material.

X. Additional possibilities of Al in medicine:

1. Cognitive harmonization of family medicine (doctor—patient relationship).
2. Initiatives to reduce costs, enhance patient experience and meet staff needs.
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3. Adoption of the national platform to provide medical consultations to the
citizens of Ukraine.

4. Diagnostic analytics using medical imaging (CT-scan, X-rays, MRI,
ECG/EKG, pathological images) or genomic, behavioral, and other clinical data (e.g.,
symptoms, family health history).

5. Personalized treatment recommendations based on clinical, genomic, and
behavioral data.

6. Prediction and prevention of adverse events.

7. Routine integration of medical imaging with other clinical data for triage and
critical care monitoring, diagnostic interpretation, and treatment modification.

8. Access to online services (online consultation, appointment booking, drug
renewal).

9. Patient self-management support via technology.

10. Patient empowerment via access to their health data.

11. Patient engagement solutions and tools (chatbots, wearables and mobile
devices).

12. Patient education, informed decision-making, self-monitoring, and self-
management of chronic conditions.

13. Channels for patients to interact with healthcare providers, systems, and
services.

14. Integration of crucial patient data from wearable, mobile devices and health
apps into the electronic healthcare system.

15. Optimization of work processes, resource allocation, operational efficiency
improvement.

16. Predictions of the number of patients during a specific period and resources
needed (staff, equipment, and facility).

17. Integrated voice technology in the electronic healthcare system for clinical
documentation, data entry, voice interface, question asking and answering.

18. Integrated NLP capacity for processing narrative health data (doctor’s notes,
clinical reports) and providing critical summaries of key patient information.

19. Simplification of operational processes through Al automation.

20. Facilitating population health monitoring and management, improving
wellness.

21. Population health monitoring.

22. ldentification of high-risk population groups.

23. Prioritization of at-risk patient populations and management of proactive
interventions.

24. Investigation of social determinants on healthcare and management of
population wellness.
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XI. Conditions for the introduction of artificial intelligence in the Ukrainian

healthcare system

The Strategy for Artificial Intelligence Development in Ukraine provides for the
measures aimed at improving standards of living and increasing life expectancy, in
particular at:

- building Al-powered national digital healthcare platform, which ensures the
storage, targeted use and protection of health data at the local, regional and
national levels;

- introducing telecommunication, robotic, autotomized technologies in the process
of advanced medical diagnostic systems development (virtual consultants, etc.);

- using fuzzy decision support systems and neural networks based on genetic
algorithms and ensemble methods for diagnostics purposes;

- applying neural network technology for modeling and forecasting epidemiological
phenomena.

XI1I. Risks and concerns related to the use of Al

Integration of Al will have an incredible social effect. Although artificial
intelligence will drastically transform different walks of life, Al threatens to unleash
mass unemployment and career uncertainty, since robots will replace human workers.
For instance, Amazon resolves more than 60 million claims every year automatically,
making use of artificial intelligence. It is almost three times more than the number of
cases filed in the U.S. courts annually.

According to Hawking, automation “in turn will accelerate the already widening
economic inequality around the world. The internet and the platforms that it makes
possible allow very small groups of individuals to make enormous profits while
employing very few people. This is inevitable, it is progress, but it is also socially
destructive.”.

Arguments for moderate use of Al and robots, which dwell on restraining the pace
of Al integration are quite reasonable. Perhaps, same changes should be expected in
the healthcare, although it will be an advantage for Ukraine considering labor
shortage, land area and low population density.

XI11. The main difficulties of implementing Al in healthcare

The majority of studies comparing efficiency of Al vs. clinicians are found to have
unreliable design and known to lack primary replication, i.e., the validation of the
algorithms developed in samples coming from other sources than the one used to
train algorithms. This difficulty could be overcome in the open science era as open
data and open methods are bound to receive more and more attention as best practices
in research. However, transitioning to open science could prove difficult for medical
Al companies that develop software as a core business.

Some of challenges include the inability to identify accuracy of the diagnosis in
specific cases. With little detalization of the pathological process, the effectiveness of
Al may be sufficient, but each new step can be catastrophic. It should be emphasized
that finding the optimal architecture and configuration for a neural network is not the
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gateway to success, as the network needs to be trained before the solution found can
be used. Training the network means finding such connection coefficients between
neurons that allow you to prove the accuracy of the work is not lower than the
required minimum. The values of the coefficients are found as a result of the
educational process. This is done by sending data samples — similar to those that
would be analyzed in a real-world situation — to the network input, with correlation
coefficients regulated to minimize signal processing errors.

Studies reporting Al application in clinical practice are known to be limited
because of retrospective designs and sample sizes. Such designs potentially include
variance characteristics, spectrum shifts, and confounder structures. In other words,
models are developed according to a certain set of data that are practically not
repeated in other data sets. In addition, there is a consensus on the need to develop
special adaptive algorithms designed to harmonize data from different studies.

Unfortunately, deep learning and reinforcement learning models provide
insufficient insight into the relative importance of model inputs in determining
output. Probabilistic graphical models provide a visual representation of the model's
activity but do not allow for detailed analysis. Therefore, Al should be used to
enhance the decision-making process of a specialist, not to replace it. A surgeon can
make one mistake after another, but a faulty model can harm hundreds or thousands
of patients worldwide in a short period of time.

Al models must be trained on high-quality data, results must be carefully
interpreted by well-trained clinicians, and their performance must be directly
compared to traditional scoring systems in prospective clinical trials to confirm
observations from retrospective studies. As emergency systems affect medical and
surgical patients of all ages, future research should test the application of artificial
intelligence to emergency systems in the field of medicine.

Opposing Al to doctors, although well-presented in the scientific literature, is
hardly the best way to address the issue of comparing effectiveness. Several studies
are now approaching the interaction between clinicians and algorithms as the
combination of human and artificial intelligence. It is possible to compare diagnoses
in the process of monitoring patients with pathological processes. However, it is
almost impossible in emergency medicine. In addition, it is extremely difficult to
determine the thresholds for decision-making. Thus, today there is no final solution
regarding the practical use of Al. Nevertheless, constantly improving Al-based
diagnostic accuracy becomes a game-changer.

XIV. Artificial intelligence and bioethics

The ethics of artificial intelligence is a part of the ethics of technology for robots
and other artificially intelligent beings. It is divided into robotic ethics, which
addresses the issue of the moral behavior of people in the design, construction, use,
and treatment of artificially intelligent beings, and machine ethics, which deals with
the issue of the moral behavior of artificial moral agents (AMS). The ability of Al
systems to act autonomously necessitates a set of ethical principles which would
guide them.
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R. Calo defines a robot as a machine with three qualities: 1) a robot can sense its
environment; 2) a robot has the ability to process the information it senses; and 3) a
robot is organized to act directly in the environment that surrounds it. The “Feel,
Think, Act” paradigm best reflects how robots differ from previous technologies,
such as the laptop [Calo 2016].

Robot rights is a concept claiming people to be under moral obligations to treat
robots the same way they treat other people and animals. The rights of robots — in
particular, the right to exist and perform one’s mission — should be associated with
the duty of the robot to assist humans, similar to human rights and human
responsibilities. These rights may include the right to life and liberty, freedom of
opinion and expression, and legal equality.

The European Parliament has considered the draft Resolution on the legal status of
robots as an “electronic personality”. The draft resolution proposes to place the main
responsibility on the manufacturer and to oblige the manufacturers and owners of
such unmanned vehicles to have insurance. However, it also provides for the division
of responsibilities between the manufacturer and the owner, depending on the
situation. The document provides for the granting of robots with the status of
“electronic personalities” who have specific rights and responsibilities.

The resolution sets out general ethical principles for the development of robotics
and artificial intelligence for use in civil society, which must be taken into account in
the social, environmental and human health effects of robotics and could ensure that
robots comply with legal, ethical and safety standards.

With regard to safety issues, the Resolution provides an obligation for robot
developers to integrate an emergency switch into the mechanism in order to disable
them immediately in emergencies. In general, the Resolution aims to regulate the
legal status of robots in human society, which proposes:

1. Create a special European Agency for Robotics and Atrtificial Intelligence;

2. Give a normative definition of “reasonable autonomous work”;

3. Develop a system of registration of the most advanced robots together with a
system of their classification;

4. Oblige robot developers to provide guarantees of no risk of injury or damage from
robots;

5. Develop a new structure of reports for companies that need robots on the impact of
robotics and artificial intelligence on the economic performance of companies
[Katkova 2016].

Professional community is debating over creation of the first Decentralized
Autonomous Organizations (DAO), which is essentially an electronic juridical
person. The reason for that is obvious: it is one of the first entities which operates
through smart contracts and has no traditional governing bodies — no CEO or board
of directors.

For instance, DAO operates through a program regulating cryptocurrency
transactions, which is used to finance and govern the organization, as well as the
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conversion of the accepted cryptocurrency into tokens (analogous to shares in a
traditional company) [Vashkevych 2017].

Summary. Integration of artificial intelligence systems in medicine is one of the
most pivotal trends that will shape the future of the healthcare. Artificial intelligence
Is the future, and it is already coming. Artificial intelligence technology transforms
the entire healthcare system, creating a fundamentally new platform for early and
differential diagnosis of diseases, providing personalization of medical care, building
the theory of rehabilitation of patients and environmental recreation. Artificial
intelligence is changing drug discovery, and improving the quality of healthcare
services.

Dr. Tedros Adhanom Ghebreyesus, WHO Director-General said that “like all
technology Al can also be misused and cause harm.”. In June 2021, the World Health
Organization outlined the possible negative consequences of the Al application in
medicine, if its integration will not be based on ethical principles and human rights
protection. Therefore, the task of trending technologies application not causing
negative effects remains relevant. This global challenge rests with scientists, health
professionals, and anyone who cares about the future of humanity.

Pama3samnos C. K.
o BeTynmy

HoBa Mopenb CBITOBOI €KOHOMIKM MYCHTh BIANOBIIATH II'SITU IMIIEpaTUBAM —
COIaJIbHIN CHpaBeJIUBOCTI, TAapMOHIMHIN T1oOam3alli, 30€peKEeHHI0 CTIHKOCTI
6iocdepu 3emuti, cTabUIBHOCTI (DIHAHCOBOI CHUCTEMH 1 KOHBEPIEHTHOMY PO3BUTKY
€KOHOMIK, (hOpMOBaHY 1 KEPOBAHY PO3YMHHM CBITOBUM yPSJIOM.

Taka TpanchopMmarliisi MOBUHHA 3a0e3MeuyBaTH MOIJIMBICTh MPAKTUYHOT peartizarii
HOOITIIXOAY /0 PO3B’s3aHHS 3aBAaHHS (POPMYBaHHS 1HIMBITYaJbHOI 1 TPOMAACHKOI
CBIIOMOCTI y paMKax (pOpMyBaHHSI MPUHLIMIIOBO HOBOTO, L0 HE 3BOAUTHCS TIIBKH JI0
npuOyTKy 1 KamiTajmizamii, HOOrapMOHIHHOTO o00pa3y CBITY — TIPOIECIB, SKi
BiI0yBaIOTHCSI B €ETMHOMY HOOTEXHOJIOTIUHOMY TIPOCTOP1 PO3BHUTKY.

CyTtp mporecy Nepexoay COIyMy BIJ 1HAYCTPIaIbHOIO CYCHUILCTBA 10
1HpopMaIiifHOro (MOCTIHIYCTPIAIbHOIO) CYCHUIbCTBA 1 BiJ HBOIO [0 CYCHUIBCTBA,
3aCHOBAHOTO HAa 3HAHHSX (KOTHITUBHOMY), TIOJISITa€ HE JMIIe B TJ0OaIbHIN
iHpopMaTH3alli yCiX CTOPIH JIIOJCBKOI JKUTTENISIIBHOCTI 1 TOCWJIEHHI 3HAYEeHHS
KOTHITUBHUX YMHHHKIB, aJie 1 B TOMY, IO 3 ABJSIOTHCS SIKICHO HOBI XapaKTEPUCTUKU
MPOIIECY MPEIMETHUX TPAHCAKIN: «mamepiay — «eHepeiay —> «iHopmayisy —
«3HAHHLY.

[Hakmie Kaxyuu, Ma€e MiCIle TepexiJ 10 HOOIMIEpPaTHBIB EKOHOMIYHHUX OCHOB
KUTTETISUIGHOCTI 1 PO3BUTKY ICHYIOUOI [MBLTI3alii, a ODKe I BIAMNOBIIHE
nepeopMaTyBaHHsS MEXaHI3MIB YIMPaBIIHHA PI3HUMH (€KOHOMIYHHMMH, HAyKOBO-
TEeXHIYHUMH 1 TOMY TOZI0HE) aceKTaMHu MPEIMETHOI AisIbHOCTI WIEHIB COLIyMY SIK
Ha0yTOBH HAJI TPUPOTHO-TEXHIYHUMH TIPOIIECAMH.

TakuM 4YMHOM, TPOTrpec COLIYMY BHU3HAYAETHCS  COLIAIBHO-EKOHOMIYHOIO
e(EKTUBHICTIO MIPOLIECY MEPETBOPEHD Y TEXHOIPUPOJTHOMY CEPEOBHUIII: MaTepii — Ha
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eHeprito, eHeprii — Ha iHQopmarlito, iHpopMmaIlli — B 3HAHHA, a4 3HaHb — Y
MIEPETBOPEHY MATEPII0 1 €HEPriio 3 JTOCATHEHHSIM HOBOI SIKOCTI JIFOJICHKOI CB1IOMOCTI,
MICJISt YOTO TPOLIEC MOBTOPIOETHCS.

[Ipu tbOMy 3HMKEHHSI YBaru 10 TyMaHITapHOI CKJIaJJ0BO1 )KUTTEAISUTBHOCTI COLILYMY
po3puBae mportiec GopMyBaHHS TaApMOHIHHOT HOOPEATLHOCTI.

VY mux yMOBax TOJIOBHUM 3aBIaHHSM TIEpEX0ay uepe3 iH(opMalliifHe CyCIiIbCTBO 10
CYCMLUIBCTBA, TPYHTOBAHOTO Ha 3HAHHSIX (KOTHITHBHOMY), € HE PO3BUTOK TEXHIYHUX
acrekTiB 1H(OpPMaIliTHO-KOMYHIKAIIIMHUX TPOIIECIB SIK YaCTUHU HAYKOBO-TEXHIYHOTO
Iporpecy, a camopeaizallis JIOAUHH K YaCTHHH (OCHOBH) KOHBEPI'€HTHOI CITUILHOCTI
«COIILYM» + «TEXHOIPUPOTHE CEPETOBUILIEY.

3BIJICH [HWULL XapaKmep eKOHOMIYHO20 PO36UMK) JH0O0CMBA: HE MOJACTH «XUKaK —
XKEpTBa» a00 «BUPOOHUIITBO — CIOXKHMBAaHHA (pecypciB)», a MOJEIb KOTHITHBHOI
IHTEJIeKTyam3ali eKOHOMIYHOTO MEXaHI3My PO3BHUTKY COIIlyMY Y B3a€EMO3B’SI3KY 3
TEXHONPUPOJAHUM CEPENOBUILEM, y TOMY 4YHCIl OOOB’SI3KOBUU JOMIHYBAJIbHUI
PO3BUTOK I'yMaHITapHOT HOOCKJI/I0BOI.

ryuynnit  iaTenexkt (IOI) — HaykoBI 3HaHHA 1 TEXHOJOTIS CTBOPEHHS
IHTEJIEKTyaJIbHUX MalluH, MporpaM, CEpBICIB, JOJATKIB TOIO. BiH 1ae MOXIUBICTD
TEXHII1 BUKOHYBAaTH (YHKIII1, SIKl BBAXKAIOThCS IPEPOTaTUBOIO JTFOITUHH.

PO3BUTOK IMITY4HOTO 1HTEJNEKTY BIUIMBA€E Ha KYJIbTYpHY CaMOOYTHICTh 1
pI3HOMaHITHICTh KyJbTyp. LI 31aTHUH MO3UTHBHO BIUIMBAaTH Ha IHIYCTPIIO
KyJIbTYpU ¥ TBOPUOCTI, ajie, 3 IHIIOTO OOKY, MOXE CTaTH YMHHMKOM KOHIIEHTpaIii
BUPOOHUIITBA KYJIBTYPHOTO KOHTEHTY, JaHMX 1, OT)KE, JOXOIIB Yy pyKax JIyxKe
00MEXEHOTO Kpyra y4aCHUKIB PHHKY, IIIO TOTEHIIMHO HETaTUBHO Bifi0’€ThCS Ha
PI3HOMAHITHOCTI (POPM KYJIBTYpPHOTO CaMOBHUpAXEHHS U 3a0e3MeyeHH! MPUHIUITY
PIBHOCTI.

Ha nymky Tom-mMeHemkepiB MPOBIAHUX TPaBIliB CBITOBOTO PUHKY, Yy HaMOIMXK4i
poku LI cTane HallkpanM 1HCTPYMEHTOM IS IPOCYBaHHS Ta PO3BUTKY MPOIYKTIB 1
nociayr. 3a JaHuMM aHadiTugHOro MojemtoBanHsA, Il moxke 3a0e3neuntu
JOJIaTKOBHI BHECOK y mopiuHe 3poctanHsd BBII na 1,2% mnpotdrom sik MiHIMyM
HacTynmHoro jgecartupiuus. Y uwomy, g0 2030 poky IIII moxe 3abesneuntu
JI0JAaTKOBY TJIOOANbHY €KOHOMIYHY aKTHUBHICTH y po3Mipi 13 TpmH monapis, mIo
3YMOBUTH 30UIBIIEHHS MOro 3arajJibHOrO BHECKY B yCl raimy3i mopsa 13
YOPOBAKEHHAM 1HIIUX NEPETBOPIOBAIbHUX TexHOJoTi. CtanoMm Ha chorogHi LI
BHOCUTh y cBiToBUui BBII 1 TpnH monapiB. AHaMITHKK TaKOX MPHUIYCKAIOTh, IO
6mu3pko 70% KOMITaHii B yChOMY CBITI MPUAMYTh TpuHaiiMHI oaHy ¢Gopmy LI mo
2030 poky B pamMKax MacIITaOyBaHHs CBO€i AISUIBHOCTI, @ 3HaYHA YaCTHHA BEJIMKHUX
MiANPUEMCTB OyJie BUKOPHUCTOBYBATH TOBHUM CIHEKTP HAsBHUX 1HHOBAIIA JJIsI
TMOCWJICHHS JIIFOUYNX HampsiMiB Oi13HECY.

CrorojHi € ipobaemu, mo cTpumMyioTh po3BuTok I B Ykpaini. Ile BimcyTHICTH
yiTKOi cTparerii po3ButTky LI, BITUM3HSAHOI 1HPpACTPYKTypHu s loro poOoTH,
cnabka MoiH(GOPMOBaHICTh O13HECY HpO (PyHAAMEHTAIbHI HAayKOBI PO3pOOKH B
cepi LI, nenocrathit a5 BnposamxenHs I piBens nudposizaiii KOMMIaHiu,
BIJICYTHICTh HaJIaroJP)KEHOI Ha BHCOKOMY piBHI POOOTHM 3 JaHUMH, a TaKOX
HENpaBUWIbHE  PO3YMIHHS  KEpPIBHUITBOM  KOMIIAaHIM  TEBHHUX  acCIEKTIB
ynpoBakeHHs 1.
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3aranom, ypsiIOBUM CTPYKTypaM HEOOXiTHO ONepaTUBHO MPpUAMATH PillIeHHs, SKi
AanyTh iM 3MOry WTH B HOry 3 mporecamu y cdepi I 1 BonmBatu Ha €BOIIOIIIO
texnosoriu LI

o po3ainy 1 «I[apagurma

[Tepexin 1o nmepenoBux MUGPOBUX, IHTSICKTyATbHUX BUPOOHUYUX TEXHOJIOTIH, 10
pOOOTU30BAHUX Ta MEXAHOTPOIHUX CHUCTEM, IHAYCTplaJIbHUX IHTEpHET-pedeil, 10
HOBHX MaTepialliB i Croco01B KOHCTPYIOBAHHS, CTBOPEHHS CUCTEM OOPOOKH BEITMKUX
00’eMiB JaHWX, MAIIMHHOTO HABYaHHS ¥ INTYYHOrO IHTEJIEKTY B IIJIOMY €
HaWBaXJIUBIIIOIO TTpo0emMoro B enoxy [amycTpii 4.0 ta 5.0.

Ham croroani fist cTiikoro ¥ 0e3meyHOro po3BUTKY MOTPIOHI i BaXKJIMBI HOBI
HAYKOB1 JOCTIKEHHS, 1HTEJEKTyalbH1, 1H(OpMaIliiiHi, 1HHOBALIWHI TEXHOJOTIi Ta
CUCTEMH, 30KpEMa CUCTEMH 1 TEXHOJIOT1i INTYYHOTO 1IHTEJIEKTY.

V¥ cywyacHoMy HecTabuIbHOMY CBITI HaykoBuid HampsMm I mae rpyHTyBatucs Ha
(GyHIAMEHTAIBHUX 1 CHUCTEMHHMX MDKIUMCUUIUIIHAPHUX HAayKOBHX pO3pOOKaxX Ta
METOJIONIOTIAX, 3 YypaxyBaHHsAM Oaratbox HOBUX BuUKIMKIB. Cuctemu III €
HEJIIHIMHUMU, CKJIaJHUMH 1 TaKUMH, 10 pO3BUBatOThCsA. ToMy Hamie o3HaueHHs LI,
OpUHLMIM U KpuTepii cuHTe3y cucteM Il Oarato B 4omMy cnmparoThCsi Ha CydacHi
(yHIaMeHTallbHI Ta  1HIII  JOCHIKEHHsS, SIKI €  yTOYHIOBAJBHUMH  Ta
nepcrnekTuBHUMHU. TexHosorii Ta cuctemu wmtyyHoro iHtenekty (CHII) morpibHO
IPOEKTYBATH 1 KOHCTPYIOBaTHM Ha 0a3l TaKUX MIJCHCTEM 1 KOMIIOHEHTIB: HAyKOBI
OCHOBH, (yHIZaMEHTaJbHI JOCHIIPKEHHS Ta MaTemaruuyHe 3abe3neueHHs (M3);
TEeXHIYHE (amapaTHe) 1 TexHoJioriyHe 3adesneueHHs (T3); cucremu, miargopmu U
IHCTpyMeHTapiii  mporpamHoro 3a0esneuenHs (II3);  cormianbHO-rymaHITapHe
(MOpanbHO-€TUYHE, KYJIbTYPHO-OCBITHE, (i1ocodcbke i NpaBoBe) 3a0e3MEUEHHS
(CTHII3).

Mu — cy4acHUKHM 3MiHU MapagurMHU PO3BUTKY HAYKHU: BiJl BY3bKOCIEL1aJ130BAHOTO
3HAHHS 1 FATy3€BOi €KOHOMIKHU JI0 3JIUTTS HAyK 1 KOHBEPTeHLlii TexHoJorii. ChoroaHi
BUHUK HOBUH HAayKOBO-TEXHOJIOITUYHUH YKIIaJl, 3aCHOBaHHUM Ha 1HTerparlii: HaHo-, 010-
, 1H(bopmariitnux, kor"HiTuBHUX 1 couiorymanitapuux (HBIK @& CI') wmayk 1
TexHosorid. Bim3snauumo, mo ctpareriuna Mera HBIK ® CI'—xonBepreniii — 1e
CTBOPCHHSI AHTPONOMOP(MHUX TEXHIYHUX CHUCTEM, KOHCTPYKIIMHO MOAIOHHX 10
CTBOPIOBAHUX >KMBOIO MPUPOIOI0 («IIPUHIIHI MPUPOIOTIONIOHOCTI).

OTxe, TOTOBHUM HAyKOBO-TE€XHOJOTIYHUM pyuntHUM (aktopom B XXI cTOMITTI
OyZe pO3BUTOK TaKUX HAATEXHOJOTIH: IITYYHOrO IHTENEKTYy, HAHOTEXHOJIOTIH,
010TEXHOJIOT1#, MEIaTeXHOJIOT1M, KOTHITUBHUX TEXHOJIOTIM 1 COI[lOryMaHITapHUX
TEXHOJIOT1i. BUIbIll KOHKPETHO, LI€ - Cy4acHU PO3BUTOK 1HHOBALIMHUX TEXHOJIOT1H
«HBUK @ CI'». Tomy mnoTpiOHO BiJ3HAYUTH BAXJIMBICTh BPAXyBaHHSA MPUHIUITY
I2K?+CI', TOOTO: iHTeneKTyami3allis, IHTerpalis, KOHBEPreHIis, KOEBOJIOLisA i
COLlaJIbHO-TYMaHITapHI TEXHOJIOT1i.

BaxxnuBuM 1 HEOOXITHUM € OOJIK Cy4YaCHUX MPUHIIMIIB MPOEKTYBAHHS CTIMKOI Ta
6e3neunoi CIIII i BupimeHHs mpo6ieMy rapMoOHi3allli Mi>k JBOMa CBITaMH: pealbHUM
1 BIpTyaJIbHUM, OCOOJTMBO TpH 1X TApMOHIYHIHM T10puan3aiii.

176



o migpo3ainy 2.2 po3ainy 2 «OCHOBHI HANIPSAMH JTOCTII’KEeHb INTYYHOT 0
iHTeJIeKTY»

Bigomo, mo mpupogHUil 1HTEIEKT € 3acOo00M OIIHKH JiSUThbHOCTI CBIIOMOCTI
JIOJIMHY, a €BOJIIOIIIIO CBIJJOMOCTI YKpaiHChKI HAyKOBIIl BKe 3/1aTHI (hopmatizyBaTH
MareMaTu4Ho. TOOTO HEOOXITHUM KpPOKOM Y CTBOPEHHI IITYYHOTO IHTEIEKTY €
CTBOPEHHSI IITYYHOI CBIJOMOCTI, $IKa KOHTPOJIOE MPOLEC MNPUUHATTA pIIICHb Y
pPO3B’s13aHH] MOCTaBIIEHUX 3aBJ/laHb, 3TIHO 3 OTPUMAaHUM JOCBIJIOM Ta 3aKOHAMH M
paBUJIaMH KUTTENISUIBHOCTI JIIOJIMHU, 30KpeMa JyXOBHO-MOPAJIbHUMHU IIIHHOCTSIMHU
JIIOJICTBA.

TexHounorii Ta cUCTEMHU MITYYHOTO 1HTENEKTY CIiJ] MPOEKTYBaTH 1 KOHCTPYIOBATH
Ha 0a3l TakMX MIJCHUCTEM 1 KOMIIOHEHTIB: HAyKOBI OCHOBH, (hyHIaMEHTalbHI
TOCITIKEHHSI Ta MaTeMaTU4YHe 3a0e3MeUYeHHs; TeXHIUHEe (armapaTHe) 1 TeXHOJIOTIUHE
3a0€e3Ne4eHHs; CUCTEMU, TIIATPOPMH ¥ THCTPYMEHTapii MPOrpaMHOro 3a0e3neueHHs;
colllaJbHO-TYMaHIiTapHe (KyJIbTypHO-MOpajdbHO-€TUYHE, (11ocodCchbke 1 TMPABOBE)
3a0€3MeUeHHs.

VY pamkax po3poOKH 3arajpbHOi TeOpli IUTYYHOTO IHTENEKTY MPONOHYETHCA
cTBopuTH YHIiikoBaHy KoHuemnuiro 6a3 3HaHb (b3), ska 3gaTHa 00’€AHYBaTH
iHdopMaIlilo 3a NPUHIMUIIAMH pPENAiMHNX, iepapxiunux 6a3 manux (BM) 13
3Qly4eHHSIM JOJATKOBHX, OUIBII CKJIQJHUX MPHUHIUIIB 3B’S3KYy MK JTaHUMH
(HampuKIIa, «3BOPOTHHUM 3B’SI30K») 1 MPUHIIUIIAMU BIIOOPY JAaHKX 3 B1IOOpa’KEHHAM
MPUYUHHO-HACTIIKOBUX 3B’53KIB. BaXKJIMBUM € MUTaHHA PO3POOKH KOHIEMIT 03HAK
3HaHb (32 aHAJIOIOM O3HAK JIAHMX).

[IpakTyHe 3HAYCHHS Y HAYKOBIM, TEXHIYHINA Ta TEXHOJIOTTYHIN cdepax: po3podka
3arajJbHOHAI[IOHAIBHUX aBTOMAaTU30BaHUX 0a3 3HaHb 3a rajay3s MU HayKd 1 TEXHIKH
(mampukiian, 0a3u 3HAHb MaTEMAaTUYHUX MOJENEH 1 BIAMOBIIHUX aJTOPUTMIB) 1
BIIMOBIAHUX aBTOMATHU30BaHUX CHUCTEM JUIS TPUUHATTSA PpillieHb; po3poOka
AJTOPUTMIB MOUIYKY aHAJIOTIH y pi3HONPO(1ILHUX 0a3ax 3HaHb JJIsl TeHepallii HOBUX
3HAHb.

Pe3ynbraToM Takoro CTPyKTypyBaHHS 1 aBTOMAarTu3allli MOBUHEH CTaTH €QeKT
M1JICUJICHHS PO3BUTKY HAYKH, TEXHIKH 1 BUPOOHUIITBA.

1o po3aiity 3 «Mera i 3aBaannsa Crparerii po3BUTKY
HITYYHOTO iHTeJeKTy B Ykpaini (2023 — 2030)»

Mema Cmpamezii pozeumky wmyunozo inmenexkmy ¢ Ykpaini (2023 — 2030) —
3a0€e3Me4YeHHs] TPUCKOPEHOr0 PO3BUTKY LITYYHOTO IHTENEKTY B YKpaiHi, CTIMKOTO 1
0€3IMeYHOr0 PO3BUTKY YKpaiHW, 3a0e3MEeUeHHS IMHUPOKOTO MPOBEICHHS HAYKOBHX 1
dbyHIaMEHTAIbHUX JIOCTIKEHb B 00JIaCTI IITYYHOT'O 1HTENEKTY, ITiABUIIECHHS
JOCTYIHOCTI  1H(popMalii Ta KOMII IOTEPHO-KOMYHIKAI[IHHUX  PECypCiB IS
KOPUCTYBauiB, a TaKOX 3a0e3MedyeHHs BIOCKOHAJEHHS CHUCTEMH ITIATOTOBKHU
CHeliagi30BaHuX KaJIpiB y Liil cdepi.

OcHoeni npunyunu Po3BUTKY Ta BUKOPUCTAHHS TEXHOJIOTIM 1 CUCTEM HITYYHOIO
1HTEJIEKTY, TOTPUMAaHHS SKUX € 000B’SI3KOBUM IS peatnizaiii Cmpamezii po36umky
wmyunoeo inmenexmy 6 Yrpaini (2023 — 2030):
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I MmycuTh OyTH KOPUCHUM JIS1 JIF0OCH 64, CTIPUSIIOYN MOTO 1HKIIO3UBHOMY POCTY,
CTIIKOMY PO3BHUTKY Ta 100pOOYyTY;

cuctemu I po3poOmnsitoTbCcsi Ta BUKOPUCTOBYIOTHCS JIUIIIE 32 YMOBU JOTPUMAHHS
BEPXOBEHCTBA Mpa6a, 3aCaJHAYUX MpaB 1 CBOOOJ JIIOJUHU Ta JEMOKPATUYHHUX
I[IHHOCTEH, peami3allisl SKUX Mae 3a0e3nedyBaTHCS BIJIMOBIIHUMHU TapaHTISIMU —
30KpeMa MOXKJIUBICTIO O€3MEPElIKOHOTO BTPYYaHHS JIIOJUHU Yy TIPOLEC
¢yukuionyBanus cuctemu II. 3axuct mpaB 1 cBobox MoAWHM Tmepeadayae
3a0e3MeyeHHs MpaBa Ha Mpalro 1 HalaHHs TPOMaJIsTHAM MOXJIUBOCTI OTPUMYBATH
3HaHHA 1 HaOyBaTH HABUYOK /I YCHIMIHOI ajanTtamii 10 yMOB LU(POBOI
CKOHOMIKU;

3a0€3MEeUCHHS npo30opocmi Ta BIANOBIIAIBHOTO PO3KPUTTSA 1H(OpMAIli Ipo
cuctemu IIII, 3po3ymimicT poOOTH IMITYYHOTO 1HTEIEKTY 1 MPOIIECY JOCATHEHHS
HUM pe3yJbTaTiB, HEAUCKPUMIHALIMHUN JOCTYNl KOPHCTYBAYiB MPOAYKTIB, SKI
CTBOPEHI 3 BUKOPUCTAHHSIM TEXHOJIOTIH IITYYHOTO 1HTENEKTY, 10 1HhopMaIlii npo
3aCTOCOBYBaHI B IIUX MPOIYKTaX aIrOPUTMHU POOOTH IITYYHOTO 1HTENEKTY;
cuctemu Il moBuHHI (PYHKIIOHYBaTH HaAINHO Ta fe3neuHo TMPOTITOM YChOTO
CBOTO JKUTTEBOTO IIUKITY, & OI[IHIOBAHHS Ta YIPABIIHHS MOTCHUINHUMHU PU3HKAMU
Mae 3IIMCHIOBATUCA TMOCTIHHO. HeaomycTUMUM € BHKOPUCTAHHS IITYYHOIO
IHTEJNIEKTY 3 METOI0 yYMHCHOTO 3alOAiISTHHS IIKOTU TPOMAaJsHAM 1 IOPUINYHUM
ocobam;

3a0€3MECUCHHS MEXHON02IUH020 cyeepeHimenty, TOOTO HEOOXIHOTO piBHA
CaMOCTIHHOCTI, 30KpeMa 3a JIOIIOMOT'0I0 [EPEBAKHOI0 BUKOPUCTAHHS BITYU3HIHUX
TEXHOJIOT1M IITYYHOTO I1HTENEKTY 1 TEXHOJOrIYHUX pIlIeHb, PO3pOOJEHUX Ha
BITYM3HSAHUX TEXHOJOTISAX MITyYHOTO 1HTEICKTY;

3a0€3MeUCHHS  UiicHocmi IHHO6AUINIHO20 WUKAY, TOOTO TICHOI B3aeEMOJIIL
HAayKOBUX JOCIIIKEHb 1 po3po00K Yy cdepi MITYYHOrO IHTENEKTY 3 peaJbHUM
CEKTOPOM €KOHOMIKH;

3MIMCHEHHS W ajanTallisi B MPIOPUTETHOMY MOPSIKY 3aXOJlIB, CIPIMOBAaHUX Ha
peanizaniio oepicasHoi noaimuKy B HAYKOBO-TEXHIUHIN Ta IHIINX cepax;
PO3BUTOK PUHKOBUX GIOHOCUH 1 HENPUIYCTUMICTh i, CHOPSIMOBaHUX Ha
0OMEKEHHS KOHKYPEHI[lI MK OpraHizalisiMH, 10 MPOBaJsATh MISUIbHICTh y cdepi
1.

3acTtepexeHHs, SKI BapTO BpaxoBYyBaTd TMiJ 4Yac po3poOku CTparerii po3BUTKY
IITy4HOTO iHTeNneKTy B Ykpaini (2023 — 2030):

. KittouoBumM perynsropom Ta iHimiatopoMm BrpoBajkeHHs Crparerii po3BUTKY
IITYYHOTO 1IHTENEKTy B YKpaiHi mae OyTH jAepxaBa, ajne 3alJid YCHIIIHOi
iMIuIeMeHTaii  HeoOXigHa  KojaOopamis 3 po3poOHMKaMH,  Oi3HECOM,
JOCITITHUIIBKUMU [IEHTpaMu, OOMIH JOCBIJIOM Ta YTBOPEHHS MAPTHEPCHKOT MEPExKi
3 1HO3eMHUMMHU mnapTHepamu. lle [J03BoNWUTH BOJHOYAC YHUKHYTH 3aMBOi
MOHOIIOJIi3al11i TOBHOBAKEHb T PO3BAHTAXUTH JIEPKABHI OPraHu.

.Y KOHTEKCTI BXOM)KEHHS VYKpaiHU B €BpPOIEUCHbKY CHUIBHOTY, TIJ Yac
YOPOBAJKEHHSI CUCTEM MOHITOPUHTY uyTiHBOi 1HQopMauii Ha ocHosi I,
30KpeMa 100 37I0pOB s, CJIiJI YpaxoByBaTU celu(}iKy €BpONelCchKOro CTaBICHHS
70 TIEPCOHANBHUX NAaHUX TpoMajisH. PasoMm i3 TUM, MeaWIMHA, A1arHOCTYBAaHHSI
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CUMIITOMIB Takux XBopoO, sk COVID-19, € mnepcnekTUBHUM HampsMOM
yrpoBamkeHHs 1.

3. HasiBHi B Ykpaini JepkaBHI MporpamMu Ta 3aKOHOJABYl JOKYMEHTU HE 10 KiHLA
po3pobmian mapaaurManbHe OadeHHs po3BuTky IIII, ske Brxmrogaso O Taki
KOMIIOHEHTH, SIK: YITKE PpO3yMIHHS METH W MacmTabiB TEXHOJOTIYHOI
TpaHcopmallii B CBITi; BU3HAYCHHS MiClsd YKpaiHM B TI00aJbHOMY PO3MOALTI
BUPOOHUIITBA IHHOBALIN Ta MPAaKTUYHUX MEXaHI13MiB JOCATHEHHSI LIbOTO MICIIS.

4. Tlopsin 13 TuM, O YKpaiHa Mae TOTeHIial ctaTu Xabom mis IT-kommaniil 3
MOCTPAJASTHCHKOTO MPOCTOPY, 110 3aCBIAYMB MpUKIaA Mirpalli ¢axisiis 3 bimopyci
B 2020 porri, TaKoX CJIiJI BU3HATH, 110 YKPaAiHCHKI (DaxiBIll 3a/disHI TP 3a BCE B
MDKHApPOJHUX MPOEKTAX SIK MOCTAYaJIbHUKU JIOJAATKOBUX TOCIYT, a HE JJIepU
nporieciB. [lepkaBa Mae CTUMYJIIOBaTH y4acTh YKPaiHChKHX (paxiBIIB y po3poOIii
MPOJYKTIB, sIKi OyAyTh MIIATPUMYBATH BITYM3HSIHY €KOHOMIKY, a TaKoX OyIyTh
pO3paxoBaHI Ha TMOTPEOM W MEPCHEKTUBHI Taly3l EKOHOMIKM — CLIbChKE
TOCIIOJIapCTBO, AlbTEPHATHBHA EHEPTeTHKA, OCBOEHHS KOCMOCY, 030po€HHS (B
TOMY YHUCIH1 — O€3MUIOTHI JITAJIbHI alapaTy).

5. Ctpareris po3BUTKY HITYYHOTO 1HTEIEKTY B YKpaiHl NMOBMHHA PO3BUBATHU BKE
HasBHI HOPMaTHBHI IOKYMEHTH, 30kpema, CTpaTerito po3BUTKY 1HPOPMaLIHHOTO
cycnuibcTBa B YKpaini, KoHuemnumiro po3BUTKY c(hepu IUTYyYHOTO IHTEIEKTY B
VYkpaini, aje BpaxoByBaTH MOCTIMHMM PO3BUTOK TEXHOJIOTIA Ta 3pOCTAHHS
BIJIMOBIATBHOCTI (B TOMY 4YHCII — MOPAJIbHOI) JIIOAEH, $KI BIPOBAIKYIOTH
texHoJorii I 10 cycniibHOTO BXKUTKY.

o po3ainy 5 «CBiToBI cTangapTH y cdepi IITYYHOT0 IHTEJTCKTY»

BaxxnuBo, 1m0 mMITy4HU IHTENEKT € OJHUM 3 OCHOBHUX UMHHUKIB Yy JOCATHEHHI
METH CTIMKOro po3BUTKY (Bia3HaueHux 17 mineit OOH).

Bigomuii Ha chorogHi gokyMeHT: «KepiBHI BKa3iBKM 3 MHUTaHb €TUKUA IS
noBipenoro II» (Ethics Guidelines for Trustworthy Artificial Intelligence), sikuit
MOXke po3riignaruca sik ocHoBa nonituku €C y cdepi LI, B skomy ekcneptu 'EBY
MPEACTABWIM CBOE OayeHHs €TUYHUX MPUHLMIIB JOBIPU IUITYYHOMY I1HTEJEKTY,
omyOnikoBaHui 8 kBITHSA 2019 poky. Y KOHTEKCTI peKOMEHJallil CUCTEMH IITYYHOTO
IHTEJIEKTY PO3TIISAIal0ThCS SIK TEXHIYHI CUCTEMH, 3/IaTHI ONpalbOBYBaTH 1H(OPMAILIit0
CIoco0oM, 1110 HaraJye po3yMHY TOBEIHKY, KA 3a3BUYAl BKIIIOUAE TaKl ACTIEKTH, 5K
HaBYaHHS, PO3Mi3HABaHHS, MPOTHO3YBAHHS, MJIAHYBAHHS Ta KOHTPOJIb.

Pexomenpaitii po3risiiaroTh 1HTEICKTyaIbHI CHCTEMH TaKUM YHHOM

[To-nepme, cucremu I xapakTepu3yrOTbCS BUKOPUCTAHHAM MoOJENeH 1
QITOPUTMIB, IO 3a0€3Medyl0Th 3[aTHICTh HaBYAaHHS Ta PO3B’SI3aHHA TaKUX
KOTHITUBHUX 3aBJaHb, K (POPMYIIFOBAaHHS PEKOMEHAIil a00 yXBaJleHHS PIIlICHb Y
peaJbHOMY ¥ BIPTyaJIbHOMY CEpeJOBHIII. [HTENEeKTyaldbHI CHUCTEMH 3JaTHI
(GyHKIIIOHYBaTH 3 PI3HOIO MIPOI0 ABTOHOMHOCTI HUISXOM MOJIEIIOBaHHS 3HaHb 1
NpEeACTaBICHHS OTPUMAaHUX pe3yJbTaTiB, a TaKOX BHUKOPUCTAHHS JaHUX 1
PO3paxyHKy KOpesmiMHuX 3anexHoctedl. Y cucremax Il BUKOpHUCTOBYIOTH
JIEKUIbKA IAXOAIB 1 TEXHOJOIIM: cCaMOHABYaHHS CHUCTEMH, IO BKJIIOYAE TJIMOOKE
HABYAaHHS ¥ HaBYAHHS 3 MIAKPIIJIEHHSIM; aBTOMATU30BaHE MIPKYyBaHHS, SIK€ BKJIFOYAE
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IJIaHyBaHHS, JUCIETYEpU3allio, MPEACTaBIECHHS 3HaHb, MOIIYK 1 OMNTHUMI3AIlIo;
kibepdizuuHi cuctemu, 30KkpeMa I[HTepHeT peuedt 1 poOOTOTEexHIKY; GyHKIIT
KOHTPOJTIO Ta PO3Mi3HABAHHS, 10 00’ €IHYIOTh y COO1 OMpaIffoBaHHs JaHUX, 310paHux
JaTHAKaMH, a TaKoXX poOOTy BHKOHABCHKHUX €JIEMEHTIB Yy  CEPEHOBHII
¢dynkiionyBanHsa cucrem LI

[To-npyre, pa3oM 3 aclmeKTaMu ETHYHOTO XapaKTepy, aHAJOTIYHHMU THUM, SIKi
BUHHUKAIOTh Y paMKaX 3aCTOCYBaHHsS Oyab-fKOi TEXHOJIOTii, CHUCTEMH IITYYHOTO
1HTEJICKTY CTaBJISATh MEPe] JIFOJCTBOM IMUTAHHS HOBOTO THMY. Jleski 3 HUX 3yMOBJICHI
THM, 1110 IHTEJICKTyaIbH1 CUCTEMHU BUSBIIIUCS 3IaTHUMHU POOHUTH Te, 10 paHiIie 0y1o
i CUJly TUIBKM JKMBHM 1CTOTaM, a Yy pPsAJl BUMNAAKIB - TUIbKW JroauHi. L1
0COOJIMBOCTI JTO3BOJIMIIM TIOKJIacTh Ha cucteMu LI HOB1 cepiio3Hi 3aBaaHHS 010
3a0€3MEeUCHHS JKUTTEIISUIBHOCTI JIIOAMHM W CyCHibCTBa. SIKIIO crnpoOyBaTH
3a3UPHYTH Jaji, TO B JIOBTOCTPOKOBIM MEPCHEKTUBI CUCTEMH IITYYHOI'O 1HTEICKTY
3MOXKYTh 3MaraTtucs 3 JIOJHHOI0 3 TOYKH 30pYy CBO€I 3JaTHOCTI OCMHCIICHHS
JIIOJICBKOTO IOCBIAY ¥ MOJICJIFOBAHHS JIIOJICHKOT CB1JIOMOCTI, 1110 TTIOPOJIXKY€E JT0/IaTKOBI
MUATAHHS 10JI0 PEaIbHOI CaMOCTIMHOCTI, YHIKAJIbHOCTI ¥ BEIWYl JIIOJUHU, XO4Ya Ha
CHOT'OJIHI ITMTAHHS ITOKH TaK HE CTOITh.

ITo-Tpere, mompu Te, IO MOB’SA3aHI 31 MTYYHUM 1HTEJICKTOM MHUTAaHHS €TUYHOIO
XapakTepy IEPEBaAXXHO CTOCYIOThCS KOHKpeTHoi mii cuctem Il Ha mroamny i
JIIOJICHKE CYCIUIBCTBO, ICHY€E W IHIIMM KOMIUJIEKC €TUUHHUX MUTaHb, SIKI HAIEKATH J10
B3a€EMOJII1 JIFOJIMHU 3 1HTEJICKTYaJIbHUMH CUCTEMaMH, a TaKOX MOXXJIMBUX HACHIIAKIB,
0 SKMX Taka B3aeMOJIisI MOXKe Ipu3BecTH. Y PekoMeHmarisix 3a3HayvaeTbes, IO
oOMaBa BHUIM ETUYHMX [WUTAaHb TICHO B3a€MO3B’A3aHlI 1 € HEBIL €MHHUMU
KOMITOHEHTaMH1 eTU4YHOoTro maxony o 1.

Ho migpo3ainy 7.3 po3aiiy 7 «lLITyunuii iHTe1eKT y MeTUIIUHI»

Cnin 3a6e3neunTy po3poOKy Ta 3actocyBaHHs TexHosorii I npu MonentoBanHi,
MPOTHO3YBaHHI ~Ta YHpPaBIiHHI JIMHAMIKOK IH(QEKUIMHUX 3aXBOPIOBaHb 3
ypaxyBaHHSIM MPOCTOPOBO PO3MOJIJICHUX BIUIMBIB B yMOBax (¢apmako- Ta
IMyHOTeparii, a TaKOXX 3aCTOCYBaHHA HEUPOHHUX MEPEkK, 30KpeMa TE€HETUYHHUX
IrOPUTMIB, IPU TOMOTrpad1yHii IarHOCTULl O10JIOTTYHUX 00’ €KTIB.

Ramazanov S.
To Introduction

The new global economy is characterized by five imperatives: social justice,
harmonious globalization, maintenance of the biosphere, financial system stability, and
convergence, formed and ruled by the sensible world government.

Such a transformation provides an opportunity for practical implementation of the
new approach to individual consciousness and collective mind within the framework of
the formation of fundamentally new neoharmonic worldview, which is not boiled down
to gain and capitalization — processes that occur in a single neo-technology space.

The essence of transition from an industrial society to information (post-industrial)
society and subsequently to the knowledge-based (cognitive) society consists not only in
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global informatization covering all areas of human activity, and cognitive factors
significance but also in emerging qualitatively new characteristics of the domain
transactions: “matter” — “energy” — “information” — “knowledge”.

In other words, there is a transition to the neoimperatives of economic foundations of
the existing civilization, and therefore the relevant reformatting of management
mechanisms of various (economic, scientific, technical, etc.) aspects of the substantive
activities as an additional element over natural and technical processes.

Therefore, social development is affected by the efficient socio-economic
transformations in a technonatural environment: matter turns into energy, energy turns
into information, information turns into knowledge, and knowledge turns into
transformed matter and energy with the new quality of human consciousness; the
process is repeated afterward.

With less attention paid to the human side of society hinders the formation of
harmonious neoreality.

Under these conditions, the major task of the transition from an industrial society to
information (post-industrial) society is not the advances in information and
communication technologies as a part of scientific and technological progress, but the
self-awareness of a human as a part (basis) of the convergent community “society” +
“technonatural environment”.

Consequently, it gives rise to the divergent nature of the economic development: the
model of cognitive intellectualization of the economic mechanism of society
development relating to the technonatural environment, including the mandatory
dominant development of the human neoconstituent emerges instead of the “predator —
victim” or “production — consumption (resources)” model.

Artificial intelligence (Al) is scientific knowledge and technology concerned with
building intelligent machines, programs, services, applications, etc. It enables machines
to perform tasks commonly associated with human beings.

Artificial intelligence has an impact on cultural identity and cultural diversity. Al
positively affects the cultural and creative industries. However, it may lead to a
significant disparity in the distribution of cultural content, data, and income inequality,
which may adversely affect the diversity of cultural expression and the principle of
equality.

According to top-level managers of the largest companies, Al will become the best
tool for promoting and developing products and services over the next few years.
Artificial intelligence could contribute an additional 1.2 percent to annual gross
domestic product growth for at least the next decade, according to a simulation from
McKinsey Global Institute. Overall, Al could deliver $13 trillion in additional global
economic activity by 2030, putting its contributions to growth on par with the
introduction of other transformative technologies. Nowadays, Al contributes US$1
trillion to the global economy. The institute’s model expects about 70 percent of
companies will adopt at least one form of Al by 2030, and that a significant portion
of large firms will use a full range of the technology.

Nowadays, several challenges hinder the development of Al in Ukraine: lack of a
clear Al strategy; poor infrastructure; poor awareness of Al advances among
businesses; digital transformation failures; uncoordinated work on data; a lack of
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understanding by the company’s management of certain aspects of Al
implementation.

To Section 1 Paradigm

Transition to advanced digital technology, intelligent manufacturing technologies,
robotic mechanical systems, Industrial Internet of Things (110T), new materials and
methods for design, big data processing systems, machine learning, and artificial
intelligence is a key challenge in the era of Industry 4.0 and Industry 5.0.

Nowadays, safety and sustainability require new scientific research, intelligent
technologies, and systems, information technology, and innovations, in particular Al
systems and technologies.

In an unstable world, Al research and development should be based upon
fundamental and systematic interdisciplinary scientific developments and
methodologies, considering new challenges. Al systems are nonlinear, complex, and
constantly advancing. Therefore, our definition of Al, the principles and criteria for
the synthesis of Al systems rest on modern fundamental research and other types of
scientific research; these are clarifying and promising. Al technologies and systems
should be designed and built on the basis of subsystems and components: scientific
foundations, basic research, and software; hardware and technical support; software
systems, platforms, and tools; social component (morality and ethics, culture,
education, philosophy, and legitimacy).

Contemporary science is going through a paradigm shift: from a particular area of
knowledge and sectoral composition of the economy to the fusion of sciences and
convergence of technologies. Nowadays, a new scientific and technological structure
has arisen based upon the integration of nano-, bio-, information, cognitive, and
human sciences and technologies. It is worth noting that the strategic goal of
convergence is the creation of bio-inspired anthropomorphic technical systems
(principles of biology and the natural world).

Super technologies become a key driving force of sustainable development in the
21st century: artificial intelligence, nanotechnology, biotechnology, media
technologies, cognitive technologies, and social technology. Specifically, it is the
contemporary development of innovations. Therefore, the principle of
intellectualization, integration, convergence, coevolution, and social technology
should be integrated.

It is essential to consider modern principles of Al sustainability and safety Al; and
the concept of the physical world and digital world harmonization, taking their
harmonious hybridization into account.

To Subsection 2.2 Main Directions of Al Research
It is known that natural intelligence is a measure of human consciousness.

Ukrainian scientists are already able to give a mathematical formalization of the
evolution of consciousness. Therefore, an essential step to building Al is to design
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artificial consciousness, which drives decision-making, in accordance with the
knowledge, laws, and rules of humanity, in particular spiritual and moral values.

Al technologies and systems should be designed and built on the basis of
subsystems and components: scientific foundations, basic research, and software;
hardware and technical support; software systems, platforms, and tools; social
component (morality and ethics, culture, education, philosophy, and legitimacy).

As a part of the artificial intelligence theory, it is suggested to create a unified
concept of knowledge bases to store structured information, resting upon the
principles of relational and hierarchical databases, including additional, more
complex principles of data communication and data selection, reflecting cause-and-
effect relationships. It is important to develop the concept of characteristics of
knowledge (similar to the characteristics of data).

Practical value in the scientific, technical and technological areas: building national
automated knowledge bases (for example, the knowledge base to store mathematical
models and relevant algorithms) and automated decision-making systems; building
algorithms to find analogies across multiple knowledge bases for generating new
knowledge.

Such structuring and automation may result in science, technology, and
manufacturing advancement.

To Section 3 Aims and Objectives of the Strategy for Artificial Intelligence
Development in Ukraine (2023 — 2030)

Aim of the Strategy for Artificial Intelligence Development in Ukraine (2023 —
2030) is to ramp up the development of artificial intelligence in Ukraine; to ensure
sustainable and safe development of the country; to conduct scientific Al research; to
increase the accessibility of information and computing resources for users; to
enhance personnel training system in this area.

Key Al principles to comply within the process of the Strategy for Artificial
Intelligence Development in Ukraine (2023 — 2030) implementation:

- Al should benefit people and the planet by driving inclusive growth, sustainable
development, and well-being;

- Al systems should be designed to respect rule of law, human rights, democratic
values, and diversity, which should be guaranteed, in particular, by being able to
intervene in autonomous systems. Protection of human rights and freedoms
provides for the right to work enabling citizens to gain knowledge and acquire
skills to successfully adapt to the digital economy;

- there should be transparency and responsible disclosure to ensure
understandability, and non-discriminatory access for users of Al-powered products
to information about the algorithms of artificial intelligence used in these products;

- Al systems must function in a robust, secure, and safe way throughout their life
cycles and potential risks should be continually assessed and managed, malicious
use is unacceptable;

- there should be technological sovereignty, the assurance of the necessary level of
self-sufficiency in the field of artificial intelligence, achieved through the
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predominant use of domestic artificial intelligence technologies and technological
solutions developed on the basis of artificial intelligence;

there should be innovation cycle integrity, the assurance of the close collaboration
of research and development in the field of artificial intelligence with an actual
sector of the economy;

prioritized implementation and adaptation of existing measures aimed at the
execution of government policies in the scientific, technical, and other fields;
development of market relations and the impermissibility of actions aimed at the
restriction of competition between organizations that engage in activities in the
field of artificial intelligence.

Points to consider

. The government should be a key regulator and initiator of the Strategy for
Artificial Intelligence Development in Ukraine implementation. However,
collaboration with developers, businesses, research centers, sharing experience,
and international partnerships are factors necessary for the successful
implementation of the strategy. It will regulate monopoly and ease the strain on
state authorities.

. As for the European integration, the introduction of tools for sensitive data
monitoring, in particular health data, should be consistent with the law on data
protection and privacy in the European Union. Nevertheless, artificial intelligence
in healthcare and the diagnosis of COVID-19 is a promising direction for the
introduction of Al.

. Existing state programs and legislative documents in Ukraine have not formed a
complete paradigmatic vision of Al development, which would include such
components: a clear understanding of the purpose and scale of global technology
transformation; setting Ukraine’s position in the global distribution of innovations
and outlining practical mechanisms for attaining the position.

. Along with the fact that Ukraine has the potential to become a hub for the post-
Soviet IT companies (as evidenced by the example of Belarus facing a brain drain
in 2020), it should also be recognized that Ukrainian experts are engaged primarily
in international projects as providers of additional services, and not leaders in
processes. The government should stimulate the participation of Ukrainian
professionals in the development of products that will support the national
economy and will be designed for the needs and promising sectors of the economy
— agriculture, renewable energy, space exploration, armament (including
unmanned aerial vehicles).

. The Strategy should promote existing regulatory documents, in particular, the
Information Society Development Strategy and the Concept for the Development
of Artificial Intelligence, considering Constantly Changing Technology and the
growing responsibility (including moral) that lies with people who introduce Al
technology for widespread use.
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To Section 5 Global Al Standards

Al is one of the core factors in achieving the Sustainable Development Goals
adopted by the United Nations.

In the EU’s Ethics Guidelines for Trustworthy Artificial Intelligence, which may
be considered the basis of the EU’s Al policy, experts formulated ethics principles for
trustworthy Al, published on April 8, 2019. As a recommendation, artificial
intelligence systems are viewed as technical systems capable of processing
information in a way resembling human intelligence, which typically includes such
aspects as learning, recognition, forecasting, planning, and control.

First of all, Al systems are characterized by the use of models and algorithms that
provide the ability to learn and solve cognitive problems such as formulating
recommendations or decisions -making in a real and virtual environment. Intelligent
systems are able to function with varying degrees of autonomy by modeling
knowledge and presenting the results obtained, as well as using data and calculating
correlation dependencies. Al systems use several approaches and technologies: self-
learning of a system that includes deep learning and reinforcement learning;
automated reasoning, which includes planning, dispatching, knowledge
representation, search, and optimization; cyber physical systems, in particular, the
Internet of Things and robotics; control and recognition functions that combine the
processing of data collected by sensors, as well as the work of performing elements in
the environment of functioning of Al systems.

Moreover, along with the aspects of an ethical nature similar to those that arise
within the framework of the use of any technology, artificial intelligence systems
pose new challenges. Previously, intelligent systems were able to perform tasks that
were only possible for intelligent beings. These features have allowed putting new
tasks to ensure the support for relationships between individuals and society. In the
long run, artificial intelligence systems will be able to compete with humans in terms
of their ability to comprehend human experience and mimic human consciousness,
which raises additional issues about the actual independence, unigueness, and
greatness of a human being, although today that issue is not relevant.

Finally, despite the fact that artificial intelligence-related issues of an ethical nature
mainly relate to the specific effect of Al systems on humans and society, there is
another set of ethical issues that relate to human interaction with intelligent systems,
as well as the possible consequences to which such interaction can lead. The
Recommendations state that both types of ethical issues are closely interrelated and
are integral components of an ethical approach to Al.

To Subsection 7.3, Section 7 Artificial Intelligence in Medicine

It is necessary to ensure the development and application of Al technology in
modeling, predicting, and controlling the dynamics of infectious diseases,
considering spatially distributed influences in pharmaco- and immunotherapy, as well
as the use of neural networks, in particular genetic algorithms, in the tomographic
diagnosis of biological objects.
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Pockiaaka A. A.

o po3ainy 8 «<HaykoBe, kaipoBe Ta MaTepiajibHe 3a0e3MeYeHHsI HAliOHAJILHOL
€KOCHCTEeMH IITYYHOI0 iHTEJIEKTY»

Jlep;kaBHA MiATPMMKA NPIOPUTETHUX CHENiaJIbHOCTE BUIIOI OCBITH YKpaiHu

Peanizamiss Ctparterii po3BUTKY IITYYHOTO 1HTEJNEKTY B YKpaiHi HEMOXJIMBa 0e3
HaJICKHOT MIATOTOBKM BHUCOKOKBaII(hIKOBAaHUX KaJpiB y cdepl MTYYHOTO IHTEIICKTY.
3rigHo 31 crarrero 10 3akony Ykpainu «[Ipo Buly ocBiTy», MIATOTOBKA 3700yBayiB
MTOBHMHHA BIIOYBATHCS BiJMOBIIHO IO CTaHIAPTIB BUINOI OCBITH YKpaiHH.

Ananiz 3atBepmkennx MOH Vikpainu crangapTiB BUINOI OCBITH YKpaiHH
nepmoro (0akajdaBpChKOTO) pIBHSA BHINOI OCBITHM IIOKa3aB, IO JKOJIEH 3
0akaJaBpChKHUX CTAaHAAPTIB HE MICTUTh CIOBOCIIOIYYEHHS «IITYYHHUU 1HTEeNeKT. e
aHail3 J103BOJIUB BUSBUTHU cepel 108 crangapTiB jumie 4 cnemiaibHOCTI, IPEeIMETHA
00J1aCTh, KOMIIETEHTHOCTI a00 MpOrpaMHi PE3yJIbTaTH SKUX MICTATh TEPMIH
«IHTEJEKTYaJIbHUM aHaI3 JaHUX:

- cnemianeHIcTh 113 «IIpuknagHa MaTemMaTuKay;

- crenianbHICcTh 122 «KoMm’toTepHi1 HAyKny;

- cnemanbHICTh 124 «CucTteMHMI aHAITI3Y;

- creuianbHICTh 126 «IHopMaliiiiHi CUCTeMHU 1 TEXHOJIOTI.

Crparerisi po3BUTKY IITYYHOI'O IHTEJIEKTY B YKpaiHi BUJLISE 3HAYHY KUIBKICTD
HaMpPsMIB PO3BUTKY IITYYHOTO 1HTEJIEKTY, IPOTE BUSABISIETHCS, IO 1€ MPAKTUYHO HE
BIIOOpaX€HO B HOPMATUBHUX JOKYMEHTaX, SKUMH KepytoTbca 3BO mnpu
IIPOEKTYBAHHI BJIACHUX OCBITHIX MpOrpaM. YHECEHHS 3MIH JIO 3aTBEpPKEHUX
CTaHAApPTIB € JOBOJII CKJJIAaHUM 1 JOBrOTPUBAJIUM TIPOLIECOM, TOMY OUIBII
MPaKTUYHUM KPOKOM BBAXKA€ThCS 3a0€3MEUYCHHS JCP)KABHOI IMATPUMKH  ITUX
CHeIlaJIbHOCTEN.

KoHkpeTHi criocoOu nepx«aBHO1 MiATPUMKH MMOBUHHI OyTH BioOpa)eHi B Y MOBax
puiioMy ISl 3100YyTTS BUIIOI OCBITH, 5Kl 3aTBEPKYE MIHICTEPCTBO OCBITH 1 HAYKH
Vkpainn. HunimHi YMOBH npuiloMy MICTATh MEpeNiK CHELiadbHOCTEH, SKUM
HaJaeThecsl ocobnuBa miarpumka. [Ipore Brnepiie 3a O0arato pokiB y 2022 poui B 1eit
Nepeiik He YBINIDIA KOAHA 13 3a3HAYEHUX UYOTHUPHOX CHEIiaIbHOCTeH. 3 OJHOTO
OOKy, II€ TIIIMTh, TOMY IO O3HA4Ya€ JAOCHTh BHCOKHH TIPOXITHUM Oanm s
a0ITypI€HTIB 3a OCTaHHI JBa POKU (KpPUTEpid BUXOMY 13 TPYNU MPIOPUTETHUX
creriagbHOCTeH). 3 1HIOoro 00Ky, BIACYTHICTh MIATPUMKH 3 OOKY Jep>KaBU MEBHOIO
MIpOI0 O3HA4ya€ BIACYTHICTh 3allIKaBJICHOCTI Yy MIATOTOBII TakuX (axiBIiB, IO
cynepeuuts camiii Ctparerii po3BUTKY IITYYHOTO 1HTEJIEKTY B Y KpaiHi.

TakuM YMHOM, CIHMCOK OCHOBHHX 3aBJlaHb 3a0e3redcHHS peanizarii Crtparerii
PO3BUTKY IITYYHOTO I1HTENEKTY B YKpaiHi KBali(iKOBAaHHUMH KaJpamMH HEOOX1IHO
JOTIOBHUTH TAaKUM TYHKTOM: GiOHeceHHs oceimuix cneyianvHocmeu (113
«llpuxknaona mamemamuxay, 122 «Komn’'tomepui naykuy, 124 «Cucmemnutl
ananiz», 126 «Ingopmayitini cucmemu i mexnonoziiy), 06’€Kmom 8UBHUEHHs AKUX €
cucmemu WMy4HO20 IHmMeneKmy, 00 Kamezopii npiopumemuux cneyiaibHocmell 3
8I0N0BIOHO0 IX NIOMPUMKOIO HA 0EPIHCABHOMY DIGHI.
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Roskladka A.

To Section 8 Scientific Support, Staffing, and Funding for the National Artificial
Intelligence Ecosystem

State support for prioritized fields of study in Ukraine

The implementation of the Strategy for Artificial Intelligence Development in
Ukraine without proper training of highly skilled Al specialists. Under Article 10 of
the Law of Ukraine “On Higher Education”, educational institutions have to abide by
high standards of education.

The analysis of the higher education standards of the bachelor’s degree obtained at
the first level of education approved by the Ministry of Education and Science of
Ukraine revealed that artificial intelligence is missing among these standards.
According to the analysis, there are only four out of one hundred and eight fields of
study, subject areas, competencies, and program results which include “data mining”:
- Degree program 113 “Applied mathematics”;

- Degree program 122 “Computer science”;
- Degree program 124 “Systems analysis”;
- Degree program 126 “Information systems and information technology”.

The Strategy for Acrtificial Intelligence Development in Ukraine outlines a range of
areas for Al adoption. However, it turned out that it is not reflected in the normative
documents, which educational institutions act upon in the process of degree program
creation. The amendment process associated with the approved standards is rather
difficult and time-consuming, so support from the government would be a more
reasonable solution.

Specific methods of state support should be described in the Admission
Requirements approved by the Ministry of Education and Science of Ukraine.
Currently, the Admission Requirements document contains a list of state-funded
degree programs. However, in 2022 none of the four fields of study is included on the
list. On the one hand, it seems favorable because it means a fairly high passing score
for entrants over the past two years (the criterion for the elimination from the list of
priority specialties). On the other hand, the lack of support from the state leads to the
lack of interest in training Al specialists. It is contradictory to the Ukrainian Strategy
of Artificial Intelligence Development.

Therefore, the following task should be included in the list of strategic objectives,
which contains the task of recruiting sufficient numbers of skilled staff:

Degree programs (113 “Applied mathematics™; 122 “Computer science”; 124
“Systems analysis™; 126 “Information systems and information technology”) focused
on studying artificial intelligent systems should be included in the list of prioritized
fields of study provided with relevant state funding.
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Ceprienko A. M.

Jo migpo3ainy 2.2 po3aiity 2 «OCHOBHI HAIPAMM J0CIIIKEHb IITY4YHOI0
iHTeJIeKTY»

II{010 PO3BUTKY apXiTeKTYyp IITYYHOI0 IHTEJIEKTY

Tpu poxku ToMy BHU3HaHI Kopudei rary3i KoMIT IoTepHUX apxiTtektyp Jx. XeHnHeci
ta JI. [latrepcon [2019] 3anmekapyBaiu MmoyaToOK HOBOI 30JI0TOI €pH KOMIT IOTEPHUX
apxitektyp (muB. pwuc.2). Tyr «3o0i0Ta epa» oO3Hadyae Te, M0 CKIHYUBCS
COpOKaplyHUM T1epiof OypXJMBOTO PO3BUTKY MAaT3a0€3MEUYECHHS MPU HE3HAYHUX
JOCSTHEHHSX Y Tajly3i arapaTHOro 3a0e3NedeHHs 1 MoYaBCs HEBIBOPOTHHUM IEpioJ
AKTHUBHOI PO3POOKH HOBUX PI3HOMAHITHUX apXITEKTYP.

Lleli mepenoM 3yMOBJIEHUI TrajbMyBaHHAM 3aKoHy Mypa Ta HEMOXIIHMBICTIO
MOJIaJIBIIIOTO 3POCTAaHHS €HEPrOCMOKMBAHHA KOMIT IOTEpHUX MikpocxeMm. Hacminkom
€ Te, WO NojaiblMii mporpec ramy3i [T MoxnIuBUM Jnuiie npu nepexoal A0
CHeIiali30BaHUX apXITEKTyp, 30KpeMa TakuX, sKi kepyroTbcs RISC-nporecopamu ta
mpu  OLIBII  PETEIBHOMY  BIAHOMIEHHI JO CTBOPCHHS QITOPUTMIB Ta ixX
nporpaMmyBaHHs. [[71s1 pO3BUTKY IITYYHOTO 1HTENEKTY 11€ Ma€ PsJl HACIIKIB.

1.V  maiOmmxyomy, Ta W JajlekoMy  MallOyTHbOMY  BUKOPHUCTaHHS
BHUCOKOIPOJIYKTUBHUX YHIBEPCAIbHUX apXITEKTyp, B TOMY YMCII YHIBEpCaJIbHOT
apXITEKTYPH JJI MITYYHOTO THTENEKTY, Oy/1e HeeEeKTUBHUM.

2. [Ipo anmapatHMi «IITYYHUNA MO30K» MOYAIN CEPHUO3HO TOBOPUTH Y CBIT1 TOJI1, KOJIU
CKJIQJIHICTh EKCIEPUMEHTAIbHUX 3pa3KiB TaKOTO «MO3Ky» TIepediia Mexy
omusbko 10! TpansucTopis. 3apas Takuil «MO30K» PEaTi3y€ThCs Ha OLIbIN-MEHII
yHIBEpCAIBHIN apXiTEeKTypl TpadiyHOro akceiepaTopa 1 BUKOPHUCTOBYETHCS B
eKcriepuMeHTanbpHuX cucremax Tuiry ADAS Ta mMae cobiBapricts nopsaky 104 non.
CIIIA. He BuKJIMKAa€E CyMHIBY, 110 30UIbIIEHHS KIJIBKOCTI TPAH3UCTOPIB YIBIUl HE
30UIBIINTG YJIBiYl PIBEHb 1HTEJIEKTY TAaKOTO MO3KY, a JIMIIE Ha JACCATOK BiJCOTKIB.
[Ipu 1bOMy BapTICTh Ta €HEPrOCHOKMBAHHS 30UTbIIATECSA yABIYUl. OTXKE, CYyTTEBO
MOKPAIIUTH 1HTEIEKT TaKOT CUCTEMH MO>KHA JIUIIIE CTBOPUBIIH apXiTEKTypy, AKa €
CHEIiaJIi30BaHOI0 10 KOHKPETHOTO BHJY IITYYHOTO IHTENEKTY. 3BiJICH BUILIUBAE
TaKOX TaKe:

3. Uepes ranpMyBaHHA 3aKOHY Mypa amapaTHUN «IITYYHHI MO30K» HE Oyjie 3 4acoM
3MEHIIYBaTH CBOIO BapTICTh TMpH TiA camidi ab0 TpPOXu 3pocCTarouii
npoAyKTUBHOCTI. ToOTO #oro Oy/e HeBUTAHUM 3aMIHIOBATH Ha HOBIIIMMA yepe3 3-
5 poKiB, AK IIe TPAIUIIETHCA NTOCI 3 MOOYTOBUMH Ta CEPBEPHUMU IMPOIIECOPAMHU.
Ile#i ¢daxTop, a TaKOX BUKOPUCTAHHS «MO3KY» B TPAHCIOPTHHX Ta IHIIHMX
poOoTu30BaHMX  3aco0ax 3  MIJBHUIIEHOI  HEOE3NeKOoWw  MOTpedyIoTh
JIOBFOTPUBAJIOTO TEPMIHY CIIyxkO0u Takoro mpuctporo. IllobGinbiie, Takmii
BapTICHUI «MO30K» OyAyTh BHIyUYaTH 31 CTapUX Ta MOIIKOMKEHUX MOJEICH s
MIOBTOPHOTO BHKOPUCTaHHs (3eneHa manera!). [lpu 1bomMy BHHHKAE BUMOTra
KapJIMHAJIBHOTO 301JBIIEHHS] HAJAIMHOCTI alapaTHOTO «IITYYHOTO MO3KY». AJjie 11s
BUMOTa HE CHIBMHAAa€ 3 TCHACHIIE€I0 3MEHIICHHS HAIIMHOCTI 1HTErpaJIbHUX CXEM
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IpU 3MEHIIEHHI iXHIX MPOEKTHUX HOPM Yy HOBITHIM TexHojorii IC. €auHum
BUXOJIOM CTa€ Creliai3aiis apXiTeKTypH JUIsl TAKOTO IITYYHOTO 1HTEJIEKTY.

turing lecture

Innmyatises e damain speciic hardwars
eomanced security, open Instruction sets, and
agha chip developmant will lead the way.

R OMN L NERRLART AND SR A, PATTERSEY

A New Golden
Age for
Computer
Architecture

Puc. 2. Matepiamm 3 nexii “A New Golden Age for Computer Architecture”

OTtxe, 3arajbHl BUCHOBKHM Taki: pO3po0OKa yHIBEpCaJIbHOI apXITEKTYpH LITYYHOTO
IHTEJIEKTY Ta €IEMEHTHOT 0a3u JIJIsl HEeil € MApHOTPATCTBOM 1 HE € JOIIIBHOIO.

KoMmmr’rotepHa 1HXKEHepiss IITYYHOTO I1HTENEKTy Oyne pO3BUBATHCh Yy HaIpsMi
MOIIYKY HOBHUX €(EKTUBHHUX aJrOpUTMIB Ta CHEIIali30BaHUX CTPYKTYp MIA iX
peamizanii. Takoxx ©Oarato yBaru NPUIUIATAMYThH IIJIBUIIEHHIO €()EKTUBHOCTI
[pOrpaMyBaHHsl MOIIMPEHUX apXIiTEKTyp, aJalTOBaHUX JO 3aBJaHb LITYYHOIO
IHTEIIEKTY, K, Hanpukaam, TensorFlow.

Serghiienko A.
To Subsection 2.2 Main Directions of Al Research
Development of Al architectures

Three years ago, the computer architecture luminaries, John L. Hennessy and
David A. Patterson [2019] declared the beginning of a new golden era for computer
architecture (fig. 2). A new golden era marks the end of the forty years of rapid
development in software with minor advances in hardware. The inevitable period of
new architectures advancement has begun.

This change is driven by the slowing of Moore’s law and the impossibility to
increase the energy consumption of computer chips. Consequentially, future
advancements in IT may only be achieved through the transition to specialized
architectures, in particular RISC architectures, and with more thorough programming
and elaboration of algorithms.

It will have an impact on the development of Al.

1. In the future, the use of high-performance universal architectures, including
universal architecture for artificial intelligence, will be ineffective.
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2. Scientists began to discuss the artificial brain after experimental samples of the
artificial brain reached 1011 transistors in them. Currently, the artificial brain is
based on the universal architecture of the graphic accelerator and is used in
systems such as ADAS. That technology costs about $104. There is no doubt that
the increase in the number of transistors will not double the level of intelligence of
the artificial brain, it will be increased only by a few percent. Nevertheless, the cost
and energy consumption will double. Consequently, it is possible to significantly
improve the intelligence of such a system only by creating an architecture that is
designed for a specific type of artificial intelligence.

3. Since Moore’s Law is slowing down, the artificial brain hardware cost won’t be
reduced over time with the same or slightly increasing productivity. Therefore, it
will become unprofitable to replace it with a newer one in a couple of years, as it
still happens with home and server processors. This factor, as well as the use of the
artificial brain in high-risk autonomous vehicles and other robotic devices, requires
the long service life of such a device. Moreover, such a high-priced technology
will be removed from old and damaged models for reuse (green planet!).
Furthermore, there is a need to radically increase hardware reliability. However,
this need contradicts the tendency to reduce the reliability of integrated circuits
while reducing their design norms in the latest information system technology. The
only way out is the specialization of architecture for such artificial intelligence.

turing lecture '

nnsvations Uhe demain speciic hardware,
CARINCES securTly, open InstTuction sets, and
aghe (g Cavelopmront wiil Lead Ihe way

»

Y 000N L MERNERAT AN B A PAT

A New Golden
Age for
Computer
Architecture

Fig. 2. Materials of the lecture “A New Golden Age for Computer Architecture”

Summary

The development of the universal Artificial Intelligence architecture and hardware
components for it is futile.

Computer engineering of Artificial Intelligence will advance in the direction of
finding new effective algorithms and specialized structures for their implementation.
Moreover, more attention will be paid to the improvement of efficiency of common
architectures programming adapted to the tasks of artificial intelligence, such as
TensorFlow.
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Carocap B. L.

Jo migpo3zainy 7.1 po3ainy 7 «llItyunnii inTesnekT y cdepi 0e3nexu ta
000poHHu YKpaiHu»

Tennenuis no poOoTu3alii, M0 OXOMWIA PI3HI ACMEKTH AISUTBHOCTI JIIOJACTBA,
0c00JIMBO TIOMITHA y BiHiChKOBIN cepi. [IpoBiaHi KpaiHH CBITY AOKJIAIAlOTh 3HAYHUX
3YCUJIb IOJI0 OCHAIIECHHS BIMCHKOBUX MiAPO3ALTIB POOOTH30BAHUMH CHCTEMaMH
pI3HOTO TIPU3HAYCHHS Ta MiABUIIECHHS €(EeKTUBHOCTI iX OOMOBOro 3aCTOCYBaHHSI.
JlocBiJl BIMCHKOBO-TEXHIYHOTO CIIBpOOITHUIITBA 3 JepkaBamu-uwieHaMu HATO Ta
BIIMOBIAHUMU  KpaiHaMH-TIapTHEpAMU  CBIAYMThH, 110  BIMNCHKOBI  aHAJITUKH
pPO3IMIISIAl0OTh IUTYYHUM 1HTEJIEKT SK TPOPUBHY TEXHOJIOTIIO IS PO3BUTKY
CIPOMOJKHOCTEH Bilicbk. BrpoBamkenus mryunoro inrenexty (LLI) e BaximuBum
TPEHJOM y PO3BUTKY CUCTEM YIPABIIHHA MOJIEM OO0 Ta 030pPOEHHSM, Y TOMY YHCIII
pobotu3oBanumu iardopmamu [Stanley-Lockman and Hunter 2021].

VY cdepi BIICHKOBOrO yNpaBIIIHHS TEXHOJOTII IITYYHOTO 1HTENEKTY PO3rsgaloTh
AK Ba)XJIMBE JOMOBHEHHS 10 JIIOACBKHX PECYPCIB 3a I[UIMM CHEKTPOM HAIpPSMIB,
30KpeMa: PO3ILIMPEHHS CUTYaIiliHO1T 0013HAHOCTI Ta OOMIH JaHUMU; KOOPJUHAIIIS
KOMAaHJIyBaHHS MIJIPO3AUIAMH; PO3MOALT LUIEeH; KoOpAWHALls (YHKIIIOHYBaHHS
CEHCOPIB 1 3ac001B ypaXE€HHS; BUSIBJICHHS Ta 1IeHTH(IKALIIS 3arp03, CKOPOUEHHS Yacy
peakxiiii Ha HUX; OLlIHKA HaMipiB; HAMlIBAaBTOHOMHUI BUOIp 30poi; poOoTa 3 MEHIIIMMHU
pecypcami, 3 YaCTKOBUM BHJTyYEHHSM JIIOJUHU 3 MPOLECY MPUIHATTS pillieHb TOILO.
VY mepcrnekTvBi ONTUMalbHUKA BHOIp KOMOIHAIi CEHCOPIB 1 3acO0IB ypaKeHHS,
3aJIeKHO B1J 3arpo3, Ma€ 3/1MCHIOBATUCS 3a JOIMOMOTOI0 IITYYHOTO 1HTENIEKTY, POib
AKOTO Oy/ie TOCTIMHO 3pOoCTaTh SIK TPU BUPIIMICHHI 3aBAaHb (HOPMYBaHHS
CUTYAIlIITHOTO YSBIICHHS, TaK 1 MATPUMKH MPUAHATTS PIIIICHb.

VY 2017-2018 pokax y HATO po3mnouaro npouec craHaapTu3alii pi3HUX ACIEKTIB
3actocyBanHg II. Hapasi Ha npboMy Huiaxy Bxe MpoiIeHo Kisbka etamiB. [lepuii 3
HUX CTOCYBaBCs TEPMIHOJNOrIYHUX acnekTiB. Ha mouatkoBomy erami daxisui HATO
BUKOPUCTOBYBAJIM KiJbKa HEOQIMIMHUX O3HAY€Hb IITYYHOTO IHTENEKTYy. 30Kpema,
yuacauku jgociimpkenb NIAG SG-238  3ampomnoHyBanu 7Ba  albTEpHATHBHI
TIIYyMa4eHHs TePMiHa «IITYYHHH iHTENeKT» [11], 3rigHo 3 SKuMHU 11e:

- CIPOMOJXKHICTb, SIKYy HAJal0Th AJITOPUTMHU ONTHMAaJIbHOIO ab0 HEONTHUMAIBHOIO
BUOOPY 3 LIMPOKOIO MPOCTOPY MOMIIMBOCTEM IJIsl JOCSTHEHHS LIJIeH HUIIXOM
3aCTOCYBaHHS CTpaTerii, SKi MOXKYTh BKJIIOYATH HaBYaHHS a00 amanTaIiiio 10
HABKOJIMIIIHBOTO CEPEOBHUIIIA;

- CHCTEMH, fKI AiI0Th y (I3UYHOMY a00 LHU(PPOBOMY CBITi, BPaXOBYIOUHM CKJIAJHY
METy, CIpUHMar4i CBOE CEPEAOBUIIE, IHTEPIPETYIOUH 310paHi CTPYKTYpOBaHi abo
HECTPYKTYpPOBaH1 JaHi, OOIPYHTOBYIOUM OTpUMaHI 3 LHMX JAaHUX 3HAHHA 1
oOuparoun HaWkpamii 1ii (BIAMOBIAHO 10 3a3Jalierih BU3HAYCHUX IMMapaMeTpiB),
K1 He0OX1JTHO BUKOHATH JIJIsl JJOCSITHEHHS IOCTABIEHOT METH.

VY 3akmoyHOMY 3BITI 3 JIOCHIDKCHHS B3a€EMOCYMICHOCTI CHIIBHOI CTpaTterii
nositpsaux cuit BI-SC Final Report on the Joint Air Power Strategy Interoperability
Study (JAPS-IS) Bix 15 ciunst 2020 poKy BHKOPHCTaHO O3HAYEHHs, 3allPOIIOHOBAHE
NIAG SG-231: «llryunmit intenekt (III) — 3matHicTh HEOIONOTIYHOI CHUCTEMU
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JOCSTTH OYyIb-IKO1 CKJIQJHOI METH 3a JOTOMOTOI0 IMPOIECIB, MOPIBHSHUX 13
KOTHITUBHUMH  TIPOIIECAMHU  JIIOAWMHH, TaKUX SIK  CIOPUUHATTSA, JACHYKIIis,
pO3Mi3HaBaHHs, 3a1laM’SITOBYBAaHHS Ta HABUAHHS».

[Tepmre 3 odimivianx o3nauerb HATO (NATO adopted) Oyino BkiroueHe B
HacranoBy AJP-3.10 Ed. B, Ver. 1. Allied Joint Doctrine for Information Operations.
VY ii npoekti, naToBanoMmy TpaBHeM 2021 poky, B mepemniky TepMiHIB 3a3HAYEHO, IO
WMYYHULL THmMeleKm — ye «po30il IHGOpMamuKy, NPUcésIdeHull po3pooyi cucmem
aHanizy Oaunux, sKi GUKOHYIOMb YHKYIL, 3a36Uutail N08 'sa3aHi 3 TH00CbKUM THMELeKMOM,
Maxi K MIpKYBAHHS, HAGYAHHS MA CAMOBOOCKOHAICHHS).

[TapanensHo 3 yHOpMmyBaHHsSM o3HaueHb LI ekcnieptu HATO po3nodanu mporec
y3ro/KeHHS BIAMOBITHUX akpoHiMiB. Hanpukiazn, mpu po3po6iii HactaHoBu AJP-3.3.2
(B) «Allied Joint Doctrine for Close Air Support and Air Interdiction, Study Draft 1»
Oy/0 MpHUAHATO pilleHHS BUIyunTH ckopoueHHs Al mis tepmuna Air Interdiction,
3aJIMIIMBINN WOTOo cTocoBHO ITydHoro intenekty (Artificial Intelligence). Pazom 3
TUM, TAPMOHI13allisl aKPOHIMIB L€ HE I0CATIIa OCTATOYHOTO BUPIIICHHS.

BigazepkaieHHsIM TNOMISIAIB - AHANITHKIB HAa MOXJIUBI  cepu  BIMCHKOBOTO
3actocyBanHa Il € mocTymoBo 3pocTarouuii 3a KIIBKICTIO JIOKYMEHTIB KJlacTep
CTaHAApTIB, y AKUX BIAOOpaKeHI OKpEeMI acCHEeKTH POJil Ta MicIs 3ac001B IITY4YHOIO
IHTEJEKTY y TUX 4M 1HIMX Micisax. CyTTeBO, IO 11 JOKYMEHTH 31 CTaHAApTU3allll BKe
OXOIUTIOIOTh yCl CEpeloBUIlAa BEACHHS MYJIbTUAOMEHHUX OMeparii — CyXodi,
MOBITPs, MOPCHKUH Ta KiOepHEeTHUHMM TTpocTopu. KpiM Toro, iHTerparisi BilOBITHUX
HOpMaTUBHUX TNoJ0)keHb 1100 Il mocTynmoBO mOHIMPIOETHCS Ha BCl CKJIAA0BI
oboponnux mnoreniianise DOTMLPFI (Doctrine, Organization, Training, Material,
Leadership, Personnel, Facilities, Interoperability), a came: gokTpuHH, OpraHisaiiio,
TpeHyBaHHs, MarepiajibHe  3a0e3MeueHHs, JIJIEPCTBO, TEpcoHal,  3acoow,
B3aemocymicHicTh. Hanpuknan, y HactanoBi ATP-49(G) «Use of Helicopters in Land
Operations» Ed. G Ver. 1 nepen6aueno Bukopuctanns LI B HazemHiil omepariii s
yIOpaBIiHHA TiApo3aIoM Oe3mioTHUX ditansHux amapartie (UAV) (puc. 3), y Tomy
YUCIl B CKJIAJl 1HTErPOBAHOTO 3 BEPTOJITHOK TI'PYyNOK KOMOIHOBAHOTO MIJIOTAKHO-
oe3minotHoro migposaiay (MUM-T).

Y mnacranoBi ASCP-01 Ed. A Ver.1 (xBirenb 2020 poky) «NATO Stratcom
Training Standards» (Annex F, page F-5) ctanmapTi3oBaHO BUMOTH JO 3arajbHUX
KOMIICTEHIIIf cIeriaiicTiB 3 ouiHku iHpopmariiHoro cepenosuma (Information
Environment Assessment Specialists), ski HOBHHHI MaTH 3JaTHICTH PO3YMITH 1
3aCTOCOBYBAaTH INTyYHUH IHTEJIIGKT 1 MAIIMHHE HaBYaHHSA IS OIlIHKHU
inpopmariiinoro  cepenosumia  (IEA):  «Understand and apply Artificial
Intelligence/Machine Learning in IEA. (PL 200)».

Hopoxust kapra peanmizamii croipaneir denepatuBHoi mepexi wmiciit (FMN) y
penakiii 2019 poky BuzHaumia meroro 6-i cmipami FMN mokpamutu mporiecu
aHalI3y Ta IPUUHATTS pillleHb HIIAX0OM BKItoueHHs 10 Hux LI, Bianosinuwmii rpagik
peanizaiii 6-1 ciiipaii nepeadadue, mo po3nodaTuil B aucromnaal 2022 poky mpoiiec
dbopMyBaHHS BUMOI 1O €KcIUTyartarii Ta Oe3neku Oyne 3aBepiueHuit y 2024 poui
po3po0ku (piHANBHUX crienudikamid, y ToMy 4ucial TexHiyHux. [Ipu npomy moyaTok
eKCIUTyaTallli BIJMOBIAHUX TEXHOJOrIM IITY4YHOro IiHTenekTy B pamkax FMN
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3artaHoBaHuid Ha 2027 pik 3 X MacoOBUM OINEPaTUBHUM BHUKOPHUCTaHHAM y 2028—
2029 pokax.

3nauHi crnofgiBaHHsA mono BukopuctanHs LI B Memuuniii cdepi BimoOpaskeHi B
HactanoBi AJMedP-5 Ed. B, Ver. 1 «Allied Joint Doctrine for Medical
Communications and Information Systemsy». 30kpema, B Hill MICTHUTBCS OKpPEMHMA
naparpad «Automation and Artificial Intelligence», B skomy BkazaHo, IO
aBTOMATH3AIllsl MPOIEAYp 1 BUKOPUCTAHHS HHUHIMIHBOTO Ta MalOyTHHOTO IITYYHOTO
IHTEJIEKTY JO3BOJISITH TMOJIMIIATA KOMaHAYBAHHS 1 YIPaABIiHHA MEJAUYHUMU
H1Ipo3/iaMy, 0COOJMBO B CUTYaIlli 3 MACOBUMHU KepPTBaMHU, Oy/1b TO B OOMOBIN 4u B
rymanitapHii micisix (The automation of procedures and the use of current and future
Artificial Intelligence will enable better command and control particularly in Mass
Casualty situation whether in combat or on humanitarian missions).

Toit ¢daxT, 1Mo MTYy4YHHI IHTENEKT BXKE€ MOXKE CYTTEBO BIUIMBATH Ha BEJCHHS
HA3eMHHUX OIlepalliid, KoHcTaroBaHo B HactaHoBi ATP-3.2.1.1 «Conduct of Land
Tactical Activitiesy (Beaenns HazeMHUX TaKTHUHUX Jiii), momatok D «Considerations
on countering UAS threaty.

\‘\ \m / - ( . \} > ‘\,\\ "/ Amgn: ;‘:‘e J
S—— " \\_/ / W*IA J
\.‘ , /
Tectical | / UAV Unit rasponsibility
\
Responsibillty of the 4 e N/
tacticat \ \\ rasligence J /
— = \ S //
. \
57 ———— N _“StudyDraft1

Puc. 3. BukopucTaHHs ITYy4HOTrO iHTENeKkTy B ckinagi MUM-T (ATP-49(G)).

[TpoTe, HalpaAUKAIBHIIINAM € MiAXiM, 3anpoBapkenuil y gokrpuni AJP-3.10.2 Ed. A
Ver. 1 «Allied Joint Doctrine for Operations Security and Deception», Ed. A Ver. 1,
sKa CTOCYEThCsl omeparliiinoi 6e3nexu 1 anbcudikamiit. B wit snepme I dirypye
HapiBHI 3 JIFOJMHOIO K Cy0’ €KTOM, 1110 mpuiimae pimenHs: «For the purposes of AJP-
3.10.2, a decision-maker is understood to be a person or artificial intelligence
responsible for decision making within an adversary or population’s hierarchy». llpn
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npoMy I six oco0a, 110 npuiiMae pileHHs, MOXe MepedyBaTu Ha Oyab-IKOMY PiBHI
iepapxii Ta B Oyap-SIKOMYy CEpEeNOBHINI 1 Ma€ OyTH B 3M031 BIUIMBATH HA TIOCHJICHHS
MOBEIHKHA a00 KPEaTHBHO 3MIHIOBATH Ti.

Ha yep3i — mouyaTok TeXHIYHOI CTaHIapTHU3allii 3ac00iB IITYYHOTO IHTEJIEKTY,
30Kkpema BUMOT 3 Oe3neku 3actocyBanHa LI B cucremax 036poenns toio. [lepmmm
texHiunuM crangaprom HATO, skuii BpaxoBye 3actocyBanHsa I, moxe craTtu
HactanoBa AOP 4452. 3rigHo 3 Mpe3eHTaIli€l0 TOJI0BU MATPYNH 3 Oe3MeKn Tu3aiHy
ooenpunacuux cuctem (SG/B) wa 3acimanni I'pynu HATO 3 nwuranbp Oesneku
ooenpurmaciB (AC/326, CASG) y uepsHi 2021 poky, 10 IMPOEKTY OHOBJICHOI Bepcii
Il€1 HACTAHOBH TJIAHY€ETHCS BKJIIOYUTH PO3IJIA]l BUMOT 3 Oe3neku BukopuctanHs LI
B OoempumnacHux cucteMax. Piu y Tim, mo iHterpamis moayiiB Il mo po3ymHux
(smart) OoempumnaciB po3riIAAalOTh SK BaXKIMBHH TPEHI y PO3BUTKY 3ac00iB
ypaxkeHHs. Taki Momyii OyayTh 34aTHI aHai3yBaTH Ioje Ooro, 3abe3medyBaTH
BUSBJICHHS Ta 1IEHTU(IKAIIIO 1Tl B MOMEPEIHHO BU3HAYEHOMY pailoHl U oOupartu
BIIMOBIIHUNA eeKT, cneuupiuHuil Juist 11eHTrudikoBaHoi 1iIl. 30Kkpema, Ooenpumac
31 IITYYHUM IHTEJIEKTOM IOBHHEH BIJIPI3HUTU Ba)XKy OpPOHBOBAHY BOPOXKY MAIIUHY
Bl MIXOTHOTO 3aroHy B IIIIOMY MOPSAAKY 1 HagaTd B MEpPUIOMY BHIIAJKY
kymynsatuBauii epexr (HEAT, High Explosive Anti Tank), a B apyromy — edekt
OCKOJIKOBOi a00 HecMepTenpHOI [ii (HampuKiIajd, MOTYKHUA €JEeKTPOMAarHiTHUMA
iMmyssc). bapaxyrouuid O6oenpunac abo yaapHui O€3MUIOTHUN JITaIbHUN amapar
(BIIJIA), ocHamenuii 3a3HaueHuM mMojyieM 11, 3011bUTh 37aTHICTH IPUTHIYYBATH
ab0 HeUTpai30BYBaTH Jii CYNPOTUBHUKA, 1100 3MEHIIMTH KUIbKICTh HAHECEHUX
3aJIMliB, MIHIMI3YBaTH 4ac ypa3iMBOCTI BiJi KOHTPOATapeHHOTO BOTHIO MPOTHUBHUKA,
MaKCHMI3yBaTu €(DeKTUBHICTh OOEMPUITACIB 13 MIHIMAIIBHUMH CYITyTHIMU 30UTKaMHU.

Pazom 3 TuM, aHai3 MOTOYHOrO MexaHisMmy cranpaptusaiii B HATO nmae 3mory
3pOOWTH BHCHOBOK, III0 CTaHAAPTH3allil TEXHOJOTIH IITy4YHOTO IHTEJIEKTY Y
BIMCHKOBIN cepl Mae 31MCHIOBATUCS SIK CKJIaJ0Ba Mpoliecy GOopMyBaHHS CHUCTEMHU
cuctem crangaptiB (System of Systems of Standards, S3) [Cmrocap 2017]. Iz S3
MOBUMHHA SIBIATH COOOI0 1€papxiyHy, OaraTroBUMIpHY Ta Oararo(yHKIIOHAJIbHY,
B3a€EMOY3TO/KEHY 1HTETPAaIlil0 CHCTEeMOYTBOPIOIOUMX KJIACTEPiB HOPMATHUBHUX
nokymeHTiB. [lorpeba came B Takiil CTpyKTypl CUCTEMHU CTaHAAPTIB 3yMOBJIEHA THM,
0 BOHA MOBMHHA 3a0e3mnedyBaTd po3poOKy, BUMNPOOYBaHHS Ta OOCIyTOBYBaHHS
BCHOI'O JKUTTEBOIO ILIMKIY CUCTEMH CHUCTEM O30pOEHHS Ta BIMCHKOBOI TEXHIKH 3
3acrocyBanHsaM I 1 Oytu 1i BimmzepkaneHHs M. Y 1IbOMY KOHTEKCTI 3aCIyroBy€ Ha
yBary KOHIIEMINsI MiKBHUIOBUX (Cross-domain) cranmaptiB HATO [Cmrocap 2018],
sKa mependavae, Mo Taki CTaHAAPTH MOTJIA O TTOETHYBATH B OJJHOMY JJOKYMEHTI OTIHC
cnenudiku BukopuctanHs Il B iHTepecax CyXomyTHHUX BIHCHK, BIMCHKOBO-
MOBITPSHUX Ta BIMCHKOBO-MOPCHKUX CHJI, HAMPUKIIAJl y BHUTJSAI OKPEMHX PO3JLIIB
abo monaTkiB. SIK BapiaHT, 4aCTUHY CTaHJIApTIB MOXKHA 3aCTOCOBYBarh 0e3 3MiH B
yCiX MepeiyeHrX BHJIax BIWCHK, 10 TakoX Mae OyTH CIEUIaJIbHO 3a3HAuY€HO Ta
CXBaJICHO OCHOBHUMH rpynamu KondepeHili HalloHaIbHUX JUPEKTOPIB 030pPO€Hb,
KH/IO (CNAD). Takwuii miaxia J03BOJUTh YHUKHYTH TyOJIFOBaHHS B CTaHIApTH3AIll,
rapMOHI3y€ BUKOpPUCTaHHs cTaHaapTiB crocoBHO I y pi3Hux BHIax 30poHHUX Cull,
HA/aCTh MOKJIMBICTh CKOOPAUHYBATH POOOTY €KCIMEPTHUX CIUIBHOT OCHOBHHUX TPYII
KHJIO HATO 3a cnopilHeHUMHU HanpsiMaMmu cTanaapTu3arii rexHosorii 11II.
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Jlo ximodoBux HampsamiB crapgaptuzamii LI y cdepi Oesnexku 1 oOopoHH
HaJIeKaTh:

- OmepalliiiHi crieHapii Ta TUIIOBI IPUKJIAAN BUKOpUcTaHHs (USe cases) I1I;

- MiHIMaJIbHI BINCHKOB1 BUMOTH JIO CUCTEM 31 IITYYHUM 1HTEJICKTOM;

- PEeXHMH pOOOTH CUCTEM 31 IITYYHUM 1HTEIIEKTOM;

- 3araJibHa apxiTEKTypa, OCHOBHI TEXHIUHI XapaKTEPUCTHKH CHUCTEM 31 IITYYHUM
1HTEJIEKTOM Ta MPOTOKOJIK OOMIHY BETMKUMH JaHUMH,

- 1HTepdelic B3aeMO/I1i KOpUCTyBaya 31 IITYYHUM THTEJIECKTOM.

Sxmo posrasgaTy TUNOBI cueHapii Bukopuctanus I, To sk mpunaag moxkHa
BKa3aT, 10 Ha JOMOMOTY BOJit0-MexaHiKy OponerexHiku I mMoxke BHUkOHYBaTH
HU3KY TUIOBHUX (YHKITIH:

- TIOTIEPEIKEHHS PO MOXIIUBICTh IEPEKUIAHHS Ta BUSHAUYCHHS 0€3MEUYHOTO IUISXY;

- BUSIBJICHHS PANTOBUX 3arpo3, sIK1 MEPEIIKOKAIOTh PyXY;

- BI3yaJIbHE ONOBILMIEHHS JJIsI MAPKYBAHHS 30H, SIKI TOTPEOYIOTh OCOOIMBOI YBAru;

- aHaji3 TiNepCreKTpaIbHUX 300paKe€Hb I'PYHTY IS 14eHTU(IKalli 3MiH Ha HOro
MOBEPXHI, IO € O3HAKOK IITYYHOTO MACKYBaHHS CaMOpPOOHUX BHOYXOBHX
IPUCTPOIB YU MiH;

- 1aeHTudikais kamyQIspKy Ha TI1 IPUPOHOTO JIaHmad Ty TOMIO.

[ToxiOHi mepeniku MarTh OYTU CTBOPEHI JJIsI YCIX MOXKJIMBUX chep BIHICBKOBOTO
Bukopuctanus 1.

CtocoBHO 1HTEpdEHCY BaXJIMBO 3ayBaXHTHU, IO SK 3aci0 KOMYHIKAIll MIDK
IITYYHUM 1HTEJIEKTOM Ta JIOAMHOIO JOLUTHHO PO3TIISAAATH TEXHOJIOTIIO JOMOBHEHOT
peanpHOCTI (/IP), OCKIIBKM pe3ynbTaTH oOMpaIoBaHHsA 1HGOpPMAIi [ITYYHUM
IHTEJIGKTOM Hal3pyuHillle JOHECTH OINeparopy 3a JONOMOTOK Bi3yalbHUX,
AKyCTUYHMX 1 TaKTWIbHUX cuUMBOJIB JIP. VYV Takuil ke cmocid IOpeyHO TaKOX
craButu 3aaanHs cuctemi LI, Tum Oimbiie, mo cranmapTuzyBatd cumBoiu [P
3HAYHO JIETIIe, HDK JOCATTA TIOBHOI TEXHIYHOI CYMICHOCTI CHCTEM PI3HUX
BUPOOHUKIB. 30KpeMa, 3BOPOTHY B3a€EMOJIII0 JIFOJAMHHU 31 MITYYHUM IHTEIEKTOM Ha
OCHOBI JIOMOBHEHOI peagbHOCTI MOXHA 31HCHIOBATH MIISXOM npu3HaueHHs jyist 111
30H, $KI WUISITal0Th aHalli3y, BHUKOPHUCTAHHS PI3HUX BapiaHTIB TpadiyHOro
iHTepdeicy /uisl BBEACHHS BUXIIHUX JIAHUX, IEPETBOPEHHS TOJIOCOBUX MOBITOMIICHb
Ha KOMaH/1 MepeMillieHHs TpUBUMIpHUX 00’ekTiB JIP, iXHBOT OpieHTAIlii TOIIIO.

Uepes JIP, 30kpeMa uepe3 XMapHHU CepBiC, MOXKHAa OpraHi3yBaTH B3a€MOJIIIO
kinbkox cuctem I mix coboro. Hampukinan, cremiansHo npu3zHadeHa cuctema 1
MOK€ CUHTE3YBAaTU TPUBUMIPHY KapTHHY MICIIEBOCTI 32 KOHTYPHUMH JIBOBUMIPHUMHU
300paKeHHSIMH, OTPUMAHUMU 3 0araTopakypCHUX 3HIMKIB, 3p0O0JICHUX PO3HECEHUMHU
y npoctopi miardopmamu L. 3 meToro MakcumanbHOI peanizaiii noteHmiany AP sk
iHTepdeiicy cucrem I BaxiIMBO BHU3HAYUTH BUMOTHM /IO  BIJMOBIJIHOT
¢dynkiionaasHOCTI. KpiM TOro, HEOOXiMHA cTaHmapTH3allis au3aiHy cumBoiB J[P 3
METOI0 B3a€EMOCYMICHOCTI pe3ynbTaTiB pobotu Il 3 omepatopamu Ta I1HIIKUMH
cucremamu LII.

Cnin migkpecnutu, mo LI cmig 3amyunTten 10 reHeparlii KOHTYpPHUX CHUMBOJIIB
IUJIeH y Tporiecax IIJIeBKa3yBaHHS IIIIXOM Ilepefadi Juiie oOOJOHOK ITIeH sK
cuMBoiB JIP, siki ganmi HakiIagaTUMYThCsl Ha peaiibHI 300pa)K€HHS HABKOJIUIITHHOTO
cepenoBuia. Bee e moTpedye po3ropTaHHs MacmTaOHUX poOIT o010 GpopmMyBaHHS
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BIIMOBIAHUX HAOOPIB AaHUX. Y Takuil ke crocid 3a gomomoroto 11 ciixg dopmyBaTu
TPUBUMIPHI CHUMBOJM JIOMIOBHEHOI pEadbHOCTI, 3AIMCHIOBATH iX aHIMaIIifo,
3a0e3nedyBaT MiHIMI3aIlio e(heKTiB OKITI031i TPy Bi3yasizaiii KOJThOPOBUX CHMBOJIIB
JIP ma nmucrurei. BaknmuBo, mo BHOIp ONTHMAaIbHOI CBITHMOCTI CHMBOIIB JIP s
pi3HHX (POHOBHX 00 EKTIB € JOBOJI aKTyaJbHUM 3aBJIaHHSM. 3aJI€’KHO BiJl MMO3HIIIT Ta
MIPOCTOPOBOI Opi€HTAIlll MOETHAHUX Y MEpPekKy OOWOBUX IIATGOpPM, HABKOJIHUIITHIH
¢doH MoOxe OyTH PI3HHM 1 JOCUTH YacTO 30iraeTbcs 3a SCKPaBICTIO Ta KOJIHOPOM 13
cumBoJiamu JIP. Ile mpu3BOauTh /10 4aCTKOBOi 00 MOBHO1 BTpaTH (yHKIIIOHATBHOCTI
cucrem JIP. 3a nmomomororo III 1o mnpobOiemy MoKHA TMMOJI0JATH HUISXOM
aJanTUBHOTO BHOOPY KOJILOPY Ta siCKpaBOCTI cumBouy JP npu HaknagaHHi iloro Ha
¢donoBy kaptuny. 3acobu LI moBuHHI oliHIOBaTH (DOHOBY CHUTYallilO 1 MPU3HAYATH
ONTUMAJIbHIN KOJIIp JiJIs1 CUMBOJIIB JIP, BMUKaTH JTWHAMIYHY 3MIHY iXHBOI SICKpABOCTI
Ta KOJBOPY IpH Bizyajizallii, a0 X aKTHMBYBaTHU iXHIO IyJbcallilo (MEpPEeXTiHHS),
obepTanHs Ta 1HIN edekTd aHiMmaiii. Y Takui ke cmocid Buxopuctanas I
JI03BOJIMTH 3aMPOBAIUTH JTOTMIOMIKHY, HAITIBIPO30PY KOJIBOPOBY IMiIKIAIWHKY, SKa
Oyma 0 mepexigHuM OydepoM MiX KOJbOPOBOIO MalITpOO (OHY Ta CHMBOJIOM
Bizyamizamii JaHux. Y I[bOMY BHUIIQJIKy aJalTUBHUI BUOIP CIOJYYEHHSI KOJIHOPIB
JOTIOMIKHOT MIKJIaAUHKY, (poHy Ta cuMBoJiiB JIP ciia Takox noknacty Ha IIII.

Anroputmu Il MOXyTh CTBOPIOBATH HE JIMIIE KOHTYPHI CUMBOJIA IIJI€H, ane U
BI3yalli3yBaTM MOJENI 1X Bpa3JIMBOCTEH, $AKI 3apa3 BUKOPHCTOBYIOTHCS IS
MoJIeNItoBaHHsT Ta cumyJsiii. [{i BizyanmizoBaHi Mojieni BPa3iUBOCTI CEIrMEHTYIOTh
BOPOXk1 00’ €KTH HA KUJIbKA 30H JJI ypa)K€HHs, 3a0e3Meuyroun 0TIl e(heKTUBHUM iX
BUOIp 3 METOIO JOCATHEHHS MaKCHUMAaJIbHOI HMOBIPHOCTI HEeUTpauizallii abo pyiHartii
. [adopmarito mpo Taki 30HM MOXKHA PO3MOAUIUTH sIK cuMBoiM JIP Mix
o0’elHAHUMU B MEpEeXKy OOMOBUMH MalllMHAMU BCEPEIUHI MIAPO3ILTY s
KOJIEKTUBHOTO OOCTpUTY CKJIaJAHUX Iiyiel. PiBeHb cermeHTallli KOHTYpHUX CHUMBOJIIB
JIP Mo>xHA 3MIHIOBATH 3aJIC)KHO B1J BIACTaHI JI0 I, a CTAH TaKO1 JEKOMIIO3HIIIT CII1T
BUKOPUCTOBYBATH SIK JOJATKOBY i1H(OpMAIliI0 PO MOTOYHY BIJICTaHb A0 00’€KTa
BOTHEBOTO BILJIMBY.

HoctynHi TexHosyorii Il 3martHi 3a0e3neunTd TeHepaulilo 300pakeHb 3a iX
rOJIOCOBMM a00 TEKCTOBHM OIMCOM, TIEPETBOPIOBATH TEKCTOBI 3BITH Ta
MOBIIOMJICHHSI B aHOTAIlli Ta CUMBOJIM JIOMOBHEHOI peaJibHOCTI abo0 K, 3a MoTpeodw,
03ByuYyBaTU iX YW TpaHCHOpMyBaTU B ayJIOCUMBOJIM. Y 1bOMY KOHTEKCTI
aKTyaJIbHUM 3aBJaHHSAM 3arajbHOHAIlIOHAJILHOTO PIBHS € CTBOPESHHS MOBHOI MO
yKpaiHChbKOi MOBH, cx0k0i Ha GPT-3, sik 11e 3po6unu pociiickki kommnanii CoepOaHkK i
SAungekc I poCIMCBKOMOBHOrO — KOHTEHTY. Ile  103BOJMTH  CTBOPIOBATH
IHTEJICKTyaJIbHUX TOMIYHUKIB KOMaHAWPIB, TEHEpyBaTH CIIEHapii HaBYaHb 3
pPEATICTUYHUM HANOBHEHHSIM 1X CIOKETIB 1 TIOCHIIOBHICTIO il yMOBHOTO
MPOTUBHUKA, 3HAYHO MOJErmUTh 30ip 1H(OpMaIi 3 HECTPYKTYpOBAHUX TEKCTIB
Tomo. BaxmuBum HanpsiMmom € cuHTe3 JIP Ta CHHTETMYHOTO BIpPTYyaJbHOTO
cepenoBumia 3a jgomnomororo IIII, mo A03BOIUTH CYTTEBO MOJIMIIUTH SIKICTh
TpeHyBaHb 1 BINCBKOBUX HABYAHb.

Pazom 3 Tum, cunepris Mk Il Ta aBTOHOMIEO Yy BIMCHKOBiM cdepi CTBOPIOE
HU3KY Mpo0JieM 3 Oe3MeKn 3aCTOCYBaHHS aBTOHOMHHMX CHCTEM 030pO€Hb, 3aCHOBAaHUX
Ha I, axkumu nepeiimatorbes He TUIbKK ekcrieptd HATO, ame il BChoro cBiTy.
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30KkpeMa, peanbHl 3arpo3 MOSBH JIETAIbHUX ABTOHOMHHUX CHUCTEM 31 IITYYHUM

1HTEJICKTOM Ha Moy 000 Ta MOXJIMBI BHACHIIOK I[OTO PU3UKH ISl IUBLIBHOTO

HACEJICHHS CIOHYKaJdM [0 TMEperisay NpIOPUTETIB y IAIBHOCTI YIPaBIiHHSA

Opranizanii O6’emnanux Hamiii (OOH) 3 mnwrans po33opoenns (UNODA).

BiamoBimHOo Takoxk Oyno cKoperoBaHo 3MicT misutbHOCTI [HCcTHTYyTY OOH 3

nociimxeHHs mpoosiem po33opoenns (UNIDIR), a y cknagi UNODA 6ymo ctBopeHo

cnemianibHy ['pyny ypsIoBUX €KCIEpTIB 3 MUTaHb JETAIbHUX aBTOHOMHHUX CHCTEM

(GGE LAWS) [Curocap 2021].

ITin opynoro UNIDIR Gyno mpoBeneHO cepito KOMaHIHO-IITAaOHUX HaBYaHb Yy
KUIBKOX perioHax CBITY 3 PI3HUMH CIEHApiIMH MOJIMBOTO 3aCTOCYBaHHS
ABTOHOMHUX CHCTEM 030PO€Hb 3i IITYYHUM iHTENEKTOM. IX pe3ysIbTaTH € BaKIMBUMU
B KOHTEKCT1 ()OpMYBaHHS CTPATETIYHUX IIJIXOAIB 1 TOMY 3aCIyTrOBYIOTh PETEIIBHOTO
PO3IIIALY.

Jlo HaB4yaHb OynM 3adydyeHl TEXHIYHI, BIMCHKOBI Ta IOPUIWYHI EKCIEPTH 1
aurioMat. Po3pobiieHi cuieHapii po3risiialoTbes SK IHCTPYMEHT s (popMyBaHHSA
OUTBII TPAKTHYHOTO 1 JETAIBHOTO YSBJICHHA MPO BIANOBIIHUNA OMEpaTUBHUN 1
TaKTUYHUA KOHTEKCT. [Ipu mpoMy OyJ0 BUKOPHUCTAHO JBa METOJOJIOTIYHI MiIXOIH,
10 CTOCYBAJINCH:

- mporiecy IiJieBKasyBaHHs (targetting) 3 pi3HuUM piBHEM 3allydeHHS aBTOHOMHHUX
CUCTEM 030pOEHHS;

- JOCJIJKEHHS BIUIMBY Ha MPOLIEC MPUUHATTS PIIIEHb PI3HOTO PiBHSA KOHTPOJIO 3
OOKy JIOJIMHU HaJl aBTOHOMHUMH CUCTEMaMHU 030pO€HB 3aJIEKHO BIJ TUIY LIIEH,
reorpalyHUX Ta IHIIMX YMOB, 3 YpaxyBaHHSIM TMOTEHUIWHUX PHU3HKIB s
[UBUILHUX OCIO.

['ooBHY yBary npujuisiii HE TOBHICTIO aBTOHOMHUM CHCTEMaM 31 IITYYHUM
IHTEJIEKTOM, y SKHX YCI €Talnd HalUTIOBaHHS 31MCHIOIOThCA 0e3 Oylb-IKOro
KOHTpOJIO 3 OOKy IIIOAWHW, a TaK 3BaHIM «cCIpi» 30HI, KOJW aBTOHOMIS
3aCTOCOBYETHCS JIJII BUKOHAHHS OOMEXEHOI KIUIBKOCTI KOHKPETHHMX 3aBJaHb, IO
TEXHIYHO MOXYTh OyTu 3miiicHeHi. [lpu 1mpomy Oyio BusiBIeHO 0arato HOBHX
BIJKPUTHUX MUTaHb, 10 NOTPEOYIOTh PO3IJISAY Ta FOPUIMYHOTO BPETYIIOBAHHS.

OcHOBHI IPUMYIIIEHHS, K1 OyJIH MOKJIa/IeHI B OCHOBY HaBYaHb, TaKI:

- TEXHOJIOT14HI PO3POOKH PO3MIISIAAIUCS B €BOJIIOLIIITHOMY PO3BUTKY, OCKUIBKH ICHY€
HEBHM3HAYEHICTh JIaHUX CTOCOBHO IMOTEHUIWHUX CIIPOMOKHOCTEH PEBOIOLIMHUX
TEXHOJIOT1 (HampuKiIajd, y BIJJAJCHI MEepCIeKTUBI BIPOBAHKEHHS KBAaHTOBHX
oOuucieHb 3A1MCHUTH Oe3npelieIeHTHUI BIIMB Ha po3BuTOK IIII), ToMy BaxianBo
OyJi0 30CepeuTUCS Ha Cy4aCHOMY CTaHl CIOpaB Ta PETICTUYHIA OIliHII
MOKPOKOBOTO PO3BUTKY TEXHOJIOT1H y Yaci;

- eKCHepTU OOMEKWINCS PO3TISAOM BUKIIOYHO aBTOHOMHHX CHUCTEM 030pO€HB 31
MITYYHUM 1HTEJIEKTOM, SIKI MOXYTh OyTH PO3rOpHYTI y (DI3UYHOMY CEpEIOBHILI 1
3/1aTHI 3aBAAaTH KIHETUYHOTO e(eKTy, TOMy KiOepHeTH4Ha 30posi JMIIMIAcs 3a
paMKaM¥ JOCTIIKEHb; KPIM TOT0, €KCIIEPTIB HE LIKABUIIM O0araTOBUMIPHI CUCTEMH,
AKI MOXHa BHUKOPUCTOBYBATH JII PO3BIJAKM 1 CIIOCTEPEKEHHS Yy BIHMCHKOBHX 1
UBUIbHUX 1HTEpEcax;

- 3 po3rsay Oyno BHIIYYEHO CHUCTEMHU MIATPUMKH TPHUUHSTTS PIIIEHh HA OCHOBI
texnosorii 11, siki Bke MO’kHa BUKOPUCTOBYBATH 3 METOIO TUIAHYBaHHS;
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- HABYAHHS 30CEPEKYBAld HA PIIMIEHHSAX MIOJ0 PO3TOPTAaHHS JIETaIbHHUX
ABTOHOMHUX CHCTEM 030pO€HHS, MPH IbOMY MOJITHYHI PIIEHHS 100 MpUI0aHHS
a00 PO3pPOOKH TaKMX TEXHOJIOTIH JUTIMIIACS 3a PAMKaMHU JOCIIKECHb.
AHaTITUYHOIO OCHOBOIO JOCTI/PKEHb CIyryBaja THIOBAa CXeMa BpaxyBaHHS

JIOJICBKOTO YWHHUKA TMpU MNPUHUHATTI PIIIEHb MIOAO 3aCTOCYBaHHS  CHJIH,

omnyoaikoBana UNIDIR y 2020 pori [Human element 2019]. Lis indorpadika € auiie

BEPXIBKOIO aiicOepra, OCKUIbKM TMpOLeC NPUUHATTS pIIIEHHS OO0 3aKOHHOTO

3aCTOCYBaHHS CHJIM € JAYX€ CKJIAJHHUM 1 MOYMHAEThCS HabaraTo paHinie (pakTUYHOTO

BUKopucTanHs cuid. I[lepeaycim, nei mporec O6epe MoYaTok i3 HAaBEICHOI BHHU3Y

CXEMHU TMOJIITUYHOTO PIMICHHS I0JI0 HEOOX1THOCTI BIHCHKOBOTO BTPYYaHHS, IMOTIM

MPOXOJNTHh KUIbKA PIBHIB TUIAHYBAHHS Ta OIIHKK 1 (DAKTUYHO JOXOIUTH JO TOTO

MOMEHTY, KOJIU CUCTeMa 030pOEHHS pO3rOPTAETHCS Ha MOl 00T0.

He3Bakaroun Ha 3arajgpbHe HaMaraHHsS MPUCKOPUTH MPOBEACHHS HaBYaHb, Y XO/I1
HUX OyJIO 3aCTOCOBAHO camMe€ TaKWi IIMPOKUH Miax1]. 3a paMKaMd BUAMMOI YaCTHHH
aficoepra JMIIWJIMCA BaXJIMBI PIMIEHHS Ta KIIOYOBI IMapaMeTpd, SKI MaroTh
BHU3HAUYaJIBHUN BIUIMB Ha 3aCTOCYBaHHS cuiu. Hampukian, Ha cTpaTeriyHOMY piBHI -
1I€ BU3HAYEHHS MpaBWUJI BEACHHS OOMOBMX A 1 3arajJbHUX LUIEH JJIA ypaK€HHS —
30KpeMa, SKI LIl JOMyCTUMI Il ypaKeHHs, a aki Hi. Ha omepariiiHomy piBHi
00’€KTHU ypaKeHHsI YTOYHIOIOTh, 1X MEPEeNiK cTae OUIbII ACTAIbHUM, MOTO pEeTeIbHO
aHAMI3YyIOTh 1 3aTBep/KYIOTh. OcoOu, sKI TPUIMAIOTh PIIICHHS, BU3HAYAIOTh
HaWKpaluil TUI CUCTEM O30pO€HHS I OCSTHEHHsS OaxkaHoro edexty. Kpim Toro,
OIIHIOIOTh CYIYyTHI BTPAaTH 3 ypaxyBaHHSM yCIX YMHHHKIB. YCIO 110 1H(MOpMAIiO
nepenalTh Jajli Ha TaKTUYHUN piBEHb, J¢ 3a0e3Medy€eThCsl BUKOHAHHS Micii 3
JeTaJbHUM TUTAaHYBAaHHSIM yCiX HEOOX1IHMX 3axoiaiB. Ha Bcix mepesniyeHux erarnax
MEpIIOYEProBe 3HAYEHHS MA€ KOHTEKCT 13 ypaxXyBaHHSIM MapaMmeTpiB, 0OCTaBUH 1
0OMEKEHb.

IIpoyec ypasicenns na maxmuuHoOMYy pi6HI NOOINABCA HA 5 emanie:

1. [Tomryk uuiei: HaBiramiss 1 MaHeBp Ha TMOJi OO0 Uil BUSBJICHHS IJICH,
CIUPAOYMCh Ha HasiBHY 1H(OpPMAIIiI0, pO3BIIKY Ta 310paHi y pealbHOMY 4Yaci JaHi.

2. ®ikcarlis (BUSABICHHS) LJIEH 1 B3ATTS HA CYNPOBIJ: TICIS BUSBICHHS IUJIEH
CEHCOPU BUKOPUCTOBYIOTH JUIsi BU3HAYCHHS KOOPAMHAT OO €KTIB YypaKEHHS,
MOJANIBIIIOT0  MOHITOPUHTY HABKOJIMIIHBOTO CEPEAOBHINA 1 3a0e3MeyeHHs
BIIEBHEHOCTI B TOMY, IO TO3WTHUBHA 1ACHTU(IKAISA IIJIEH MIATPUMYETHCI Y
IPOCTOPI Ta Yaci.

3. LlineBka3yBaHHs: OCTaTOYHA MEpeBipKa IiJIEH Mepesl YpakeHHSIM 3 ypaxyBaHHAM
pi3HUX (OPM OIIHKHM PHU3HMKIB 1 BIAMOBIIHOCTI IpaBHJIaM BEACHHS OOMOBHUX JIiM,
MIKHAPOJHOMY T'yMaHITapHOMY IIPaBy.

4. YpaxeHHs: aTaky 3[1MCHEHO 13 3aCTOCYBaHHSIM 30poi a00 NPU3YNUHEHO YU
CKaCOBAHO.

5. O1iHKa pe3yabTaTiB: OI[IHIOBaHHS €(PEKTUBHOCTI aTaKU Ta MPUHUHATTA PIILICHHS
10JI0 MOJANBIIUX I — Yy TOMY YMCII, 332 HEOOX1THOCT1, MPOBEJACHHS MOBTOPHOI
aTakd 4M BIJCIIAKOBYBaHHs a00 OYIKyBaHHS NpPOSABY HACHIJKIB 1 Mepexia M0
MOIIYKY HOBUX LILJIEH.

J1J1st KOKHOTO 3 WX €TalliB OyJI0 PO3TIISIHYTO 4 MOXNCIUBL PIBHI YRPABIIHHS 30POEIO
31 WMYYHUM THMENEeKIMOM:
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. [ToBHUI IPSAIMUNA KOHTPOJIb.

2. JltonuHa B KOHTYpl YNpaBIiHHS: CHCTEMa BUKOHYE TOCTaBJCHE 3aBJaHHS
aBTOHOMHO, TPOTE HEOOXiJHE BTPY4YaHHS JIOAMHM JJIS MEPEeBIPKH 1 BUKOHAHHS
crenupigHuX JTiH.

3. JlronuHa HaJ KOHTYPOM YIPAaBIIHHS: CHCTEMa BHUKOHYE IIOCTABJICHE 3aBIAHHS
ABTOHOMHO, ajie TIiJ] HarJsiIoOM JIIOJIMHU-OIIepaTopa, KW MOXKE 3a MOTpeOun
BpyYaTHCs, KOperyBaTu abo nepepuBaTH crienudivsi aii.

4. JlronuHa BWJIy4Y€Ha 3 KOHTYpPY YIPaBIiHHSA: CHUCTEMa 31 IITYYHUM I1HTEJIEKTOM
BUKOHY€E IOCTaBJICHE 3aBJIaHHS MOBHICTIO aBTOHOMHO, 0€3 Harjsiay 1 BTpy4YaHHS
JIOJIMHU-0TIEpATOpa.

VY XoIl HaBYaHb [JIi KOXHOTO 31 CIIEHapliB EKCIEPTIB 3alpOCUIN CTBOPUTHU
171eapHy, Ha iX MOTJIA, KOH(ITypallito yIpaBIiHHS, TOJABIIHN 1i Yy BUIJISAII TaOIuUII
(tabn.1). YV HaBenmeHidi Bepcii TaOy.1 yci mosuilii 3amoBHEHI s npukiaay. [lpu
bOMY OJMHUIIEIO MTO3HAYEHO HASIBHICTH BIJIMOBIIHOTO PIBHS KOHTPOJI HA TOMY YU
IHIIIOMY €Tarll, a HOTO BIICYTHICTh — HYJIEM.

VY Xoal HaBYaHb MpU 3aMOBHEHHI TAOMUIl TEXHIYHI EKCIEPTH 3pOOMIM CBIU
BHCHOBOK, CIIMPAIOYMCh HA BIACHE PO3YMIHHS TEXHIYHOI 3A1MCHEHHOCTI
3aCTOCYBAaHHA MOXJIMBUX pPIBHIB KOHTPOJIO JUIsl pI3HUX 3aBJaHb y pI3HUX
KOHTEKCTax. BiliCbKOBI €KCNEepTH MiAIANUIM A0 IOTO MUTAHHS OLIbIIE 3 MO3UIII
BIIICBKOBO1 JOILIIBHOCTI a00 JTOCATHEHHS BIMCHKOBOI mepeBaru. B Toil ke vac 3
IPaBOBOi TOYKHM 30pY BIAMOBIb Ha MUTaHHA Oulble (PoKycyBajacs Ha TOMY, SKi
IOPUJIMYHI HACTIIKK a00 IOPHIANYHI MIpKYBaHHS 100 JOIMYCTUMOCTI JI€TaIbHUX 1K
OyayTh JOJATKOBO 3aCTOCOBYBATUCS Y KOHKPETHOMY BUIIAJIKY.

Tabmuus 1
Martpuus koH¢irypauii ynpasminas LI

PiBeHb KOHTPOJIIO
Eran . JIronuHa B JIronuHa Hax Jhonuna nosa
[ToBHUI . KOHTYPOM
KOHTYpI KOHTYpOM
[Tomyk minen 0 0 1 1
BusiBnenns 1 0 1 1 1
CYIpOBIiA
[ineBKa3yBaHHs 1 1 1 0
YpaxeHus 1 1 1 0
OriHka pe3ysbTaTiB 1 1 1 1

®axisui UNIDIR Takox 3anpocuiy eKcrepTiB BU3HAYUTH, SIKI YUHHUKH BILUTUHYJIU
Ha IXHIO OILIHKY, 1 B pe3yJibTaTi 3aikCcyBaju AyX e IIMPOKUNA CHEKTp KaTeropii
BIUTUBY — BiJ THUITY IIUJIi, CEPEIOBUIIA, B SKOMY 3HAXOJIUTHCA IITb, JO JOMEHY (Ha
Cyllili, Ha MOpI, B TIOBITPi), TUITY Micii 1 ii mapameTpiB. Kpim Toro, gac atakw, ii Mmiciie
Ta OaxaHui edeKT BITUBAIU HA OI[IHKY PU3HUKIB JJIsl IUBUIHPHOTO HACEJICHHS 1 CBOIX
BIMCHK, @ TAKOXK HAa BUOIP TEXHIYHUX XaPAKTEPUCTUK CHCTEM 030POEHHSI.

ITix yac HaBYaHb PO3TIIAAAIN 4 MuUnosi cyenapii 6ouosux Oi.
1. BusiBiieni BOpoxi Oe3eKima)kHi pakeTHI YCTaHOBKA 0Oe3 BIHWCHhKOBOro abo

UBUILHOTO MEPCOHANTY, CIOPSIKEHI 1 TOTOBI Jsl CTpiiabOu. baxanuii edexr —
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pyHHaIlis MIyCKOBUX YCTaHOBOK.

2. Bopoxi BIIJIA ocHamieni 30po€ro 1 akTHBHI LUI0J000BO MPOTATOM THXKHSA,
OCTaHHE iXHE MicienepeOyBanHs Oyi0 BigoMe 3a 12 TOAWH 10 MOYATKy HABUYaHb.
baxxanuit epext — neiitpamizauis BITJIA.

3. JIiHil KOMYHIKaIliil 3aCTOCOBYIOTHCSI BOPOKUMHU CUJIAMH JIJIsl TIOTIOBHEHHS 3arlaciB
030po€eHHsA 1 OO€mpuIaciB, JOPOTH BHUKOPUCTOBYIOTHCS IUBUIBHUMH, TMOPST
pO3TaIIoBaHi KUTIOBI OyuHKH. baxkanuii eQexT — pyiHaris JiHii KOMyHIKaIlii.

4. Bopoxkuii KOHBOW y pycl, MOro MO3uIlis Ha J0pO31 HEBIIOMAa, JIOpora TaKOxK
BUKOPUCTOBYETHCSI LMBUIBHUMHU. baxaHuii epekT — 3HUIIEHHS KOHBOIO 0
JOCSITHEHHSI HUM MEX MiCTa.
3a3HaueHi creHapli He OyJd MpU3HA4YeHl JJIA TOro, 100 OXOMHUTH BC1 MOMJIMBI

BUMaaku. BoHn Oynu nuiie 1HCTPYMEHTOM, SIKMI MaB CTUMYJIIOBATH OOTOBOPEHHS

YOToCh OUIBIII KOHKPETHOTO 1 BUMIPIOBAHOT0. AHaJII3 CIIEHAPIiB CBIYUTH, IO B IBOX

13 HUX MiclienepeOyBaHHs 1ijeil 0yno Bigome (cueHapii 1 ta 3), a B ABOX 1HIIUX —

HeBioMe. byno mepemnbadyeHo pi3HUM THMaX IJIeM — (¢ikcoBaHl 1 MOOLIBHI,

BiiicbKOBI Matgopmu, 1HpacTpyKTypa Ta KOHBOW. [HIIMM Ba)KJIMBUM IMapaMeTpOM

cueHapiiB OyB KJjac 30WUTKIB, PHU3UK CYNYTHIX 30UTKIB, MOTEHIlIIfHA Yy4YacTb

[IUBUILHOT'O HACEJIECHHS.

Pe3ynbTaTu ONMUTYBaHHS TPhOX KATErOpid eKCHepTiB (TEXHIYHI, BIMCHKOBI Ta
opuanyHi (axiBii) Uil KOXKHOTO 3 3a3HAYEHUX CIEHapliB Jlajdud 3MOry 3pOOUTH
I[IKaBUN BUCHOBOK, III0 KOJIM €KCIepTaM HaJaloTh HIMPOKHM CIEKTP MOKJIUBOCTEH
JUTSI KOHTPOJIIO HaJl aBTOHOMHOIO 30pO€I0 31 MITYYHUM 1HTEICKTOM, OUIBIIICTD 13 HUX
4acTO CXUJISIETHCS JO SAKOTOCh BapiaHTa, KU JIO3BOJIMB O JIIOASM 30€pErTH JEsSKy
dbopmy KOHTpodt0 abo yuacti. Ekcnieptu gyke piko BHOMPAIOTh KpailHI BUMAIKU
MOBHOTO KOHTPOJIIO YU BUJYYCHHS JIIOJAUHU 3 KOHTYPY YNpaBliHHS. 3BUYAWHO, MPU
1IbOMYy OyJI0 BUSBIIGHO IE€BHI pEriOoHajbHI aCMEeKTH Ta perioHanbHi Bapiamii. He
KOXXEH pEerioH THM 4YM IHIIMM YHMHOM BIJpearyBaB TaK CaMmoO, SIK I1HIIMM, Xoua,
TUBJITYNCH HAa arperoBaHi JIaHi, CJiJI BKa3aTH, IO iCHye OaraTo BapiaHTIB i CTYIICHIB
BIIMIHHOCTEH y paMKax THUX CaMHUX €KCIIEPTHUX CHiIBHOT Yy Pi3HHX pErioHax i Mix
EKCIIEPTHUMHU CITIBTOBAPUCTBAMH. TOMY Iy>K€ CKJIQJHO BUIIIUTH OJHY KOHKPETHY
TEH/JICHIIi10, IKY MOKHA 3aCTOCYBAaTHU BUKIIFOUHO JIO OJIHI€T €KCIIEPTHOI CIIBHOTH.

[HII010 BaXXJIMBOIO XapaKTEPUCTUKOI € rpadiuHi 3aJIe)KHOCTI PO3MOJLTY AYMOK
€KCIIepPTIB CTOCOBHO JOMYCTHMOIO pIBHS aBTOHOMHOCTI 30poi 31 IUTy4YHHUM
1HTEJICKTOM JIJIs1 KOYKHOTO 3 €TalliB MPOoLIeCy YpaKeHHs 1iyiel Ha moi 60r0. CyTTeBo,
0 JJi1 KOKHOTO 3 eTamiB OOHOBUX il UMM TUIOCKIIIMM XapaKTep Mae KpuBa
3aJIEKHOCTEH, TUM OLTBIIIE BapiaHTIB PO301KHOCTEH ICHYE y TOTJIAAAX EKCIEepPTiB y
pamkax opxHiei rpynu. [llo Oinbmie mikiB BUAHO HA KPUBIiHM, TO OUIbIIE E€KCHEPTIB
CXWJISIIOTBCS IO BIJAIMOBIAHOI CIUJIBHOI TO3MII. AHami3 CBIIYWTH, IO HACIpaBi
pe3ynbTaTH HABYaHb Jalid 3MOTY 3adiKCyBaTH 0arato BIAMIHHOCTEH y MiaXoaax Mix
TeXHIYHUMHM Ta BINCHKOBUMM €KCIIepTaMH 1 MpaBHUKamu. [Ipore njs creHapiro
HedTpamzanii BIIJIA crocoBHO eTamy MNONIYKY IijJedl poO3MOAUT AYMOK Pi3HUX
KaTeropii eKCIepTiB € IyKe CXOKHUM 1 3BOAUTHCS MEPEBAXKHO J0 JOIIIBHOCTI MOBHOT
ABTOHOMHOCTI CHCTEM ITOIIYKY.

BaxnuBo Takox ypaxyBaTH, 10 0arato €KCHEepTiB MiAKPECIHIN MOKIHUBICTb
KOMITPOMICHUX pIllleHb, KOJIM pIBEHb ABTOHOMHOCTI, JI€JIErOBAHUN KOHKPETHIM
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CUCTEMI 31 IUTYYHHUM IHTEJIEKTOM, MOKE 3MIHIOBATUCS 3aJ€XKHO BIJ TOro, SKa
aBTOHOMHICTh TiependaueHa s TMOJANBIINX €TamB abo TepemyBaja IMOTOYHIN
cuTyarii. biaeIn getanpHUN aHai3 OTPUMAHUX JAHUX BUKIIAJIEHO B O(IIliiHOMY 3BITI
UNIDIR.

3a pesyiapTaTaMd HaBYaHb Oysl0 CGHOPMYIHOBAHO HAWBAXIIMBIII TEXHIUHI
MIpKyBaHHs. 30KpeMa, O3HaKa «aBTOHOMHHI» HE € CHHOHIMOM TIOHSTH
«aBToMatm3oBaHui (automated)» 1 «aBTOoMatmuHuW (automatic)». PizHuIFO Mix
IUMU TPhOMa KOHIICHI[ISIMA MOKHa MPOUTIOCTPYBATH Ha MPUKIAJl BTPATH 3B’SI3KY
MDK Ha3€MHOIO CTaHIII€I0 YIIPABIIHHS 1 JPOHOM.

Konu meil 3B’S30k pO3pPHUBAETHCS, MJsi JOCATHEHHS KOMIIPOMICY CIpallbOBY€
3aMporpaMoOBaHUll aBTOMATHUYHUNA TPUTEP, SIKUUA CIIOHYKA€ TPOH 3pOOUTH TallM-ayT,
HANpUKJIaJ Ha OJHY XBWIMHY, 1 3aTpUMATHUCS Ha MICII, OYIKYIOYM, MOKH KaHaJ
3B’s13Ky He Oyne BIJHOBJIEHO. SIKIIO mMiciasl 3aKiHYEHHS TalM-ayTy 3B’SI30K HeE
BIIHOBJIIOETHCSI, TO AaBTOMAaTHYHO 3aIlyCKA€ThCS 3BOPOTHUM BIIIIK Yacy, SKUU
IHIIIIIOE aBTOMATHYHUM TMPOLIEC TMOJBbOTY B IHINE MICHE, MO0 J0YEKaTHCS
BCTAHOBJICHHS 3B’A3KY. SIKIIO HaBITH 1€ MPOIIEC 3a3HAE€ HEBJayl, € 1HIIUN TpUTEp,
KU aBTOMAaTUYHO CHPAIbOBYE, 1 IPOH JIETUTh B O3HAUYCHY 30HY JJII BHKOHAHHS
KOHTPOJIbOBaHOI Tocaaku. lle Bce € mpukiagamMyd aBTOMAaTUYHUX TPUTEPIB, SKi
BUKOPHUCTOBYE CHUCTEMa JjIsl peajizallli aBTOMaTU30BaHUX MPOIECIB, 3aMICTh TOTO,
100 NOBIJOMIIATUA JPOHY, KyJId WTH, 100 YEeKaTH CUTHANY, a0 J€ MPU3EMIIUTUCA Y
BUIAJIKY, SIKIIO CUTHAJ MpOoIajiae, CKakiMo, OUIBII HIXK HAa TOAUHY. SIKiIo Bci mi aii
CIUTAaHOBAHO 3a3Jlajieri/ib, aBTOMATH30BaHa CHUCTeMa OyjJe€ BHUKOHYBaTH iX B
ABTOMATUYHOMY PEKUMI.

[Ipuknagom aBTOHOMII € CUTYyallis, KOJU y pa3i HaJXOKEHHS TOBIAOMIICHHS PO
BTpaTy 3B’SI3Ky JpPOHY BH3HA4YaloTh JIMIIE TMapaMeTpu Oe3MEeYHOro MiCIs
npuseMieHHs. Hanpukmnan, e MoxXyTh OyTH BHUMOTH BIJQJICHHS TaKOTO MICIISI HE
MeHIne, HDK Ha 50 kM BiJ pailioHy omepanii, mo0 noOiau3zy He Oyno >XuTtia, 1
BUKOHYBaJlaCh HHU3Ka IHIIMX oOMexeHb. IIpu 1bOMy cuCTEMi J03BOJIEHO caMiid
BU3HAYMTH Kpallle MICIe JUIT aBTOHOMHOTO NMPU3EMJICHHS. TakuM YWHOM, CKJIaJIHE
3aBAaHHS, L0 CTABUTHCS MAIllMHI, 3allyCKae OUIbII CKIIAJHUN MNpPOUEC MPUUHSITTS
plllIeHb 1 aHaJi3y JaHUX, SKUM CHUCTeMa MOBHHHA POOUTH, 00 KEpyBaTH CBOEIO
MOBEIHKOIO.

Texnonoria HII 3abe3nedyye aBTOMAaTH3alil0 1 ABTOHOMHICTb, ajleé BOHA HeE
aBTOHOMHa cama 1o co01. SIKIo po3MisiaTd aBTOHOMIIO $K 3aKIIOYHY JIAHKY
PO3BUTKY CIPOMOXKHOCTEH MNPUHHATTSA PIllIeHb JIOJWHOI, TO TexHoyoris I
HaWOLIBII IpUAATHA JIJIT aBTOHOMII, ajie He 000B’S3KOBO €1MHA. 3HOBY K TaKH, CIIiJI
BU3HATH, 10 crnpomoxkHicTh LI mepeBeprryBatu srofeil ChOTOIHI OOMEXKYETHCS
KOHKPETHHMHM 3aBJaHHSAMHU 3 po3mizHaBaHHsA 00’ekTiB. Bimmoigai TexHomorii 1T
OUTbLI MPOCYHYTi, HIXX PO3YMIHHS MOBEIIHKA. THUM He MeHIIe, Bce IIE ICHYIOTb
3Ha4YHI OOMEXEHHS, KOJIM ClpaBa JIOXOAUTh A0 peanbHoro BukopuctaHHs LI, skwuii
no0pe mpaifoe B KOHTPOJBLOBAHMX CepeaoBHINax abo yabopaTopisx. BiamorigHa
npobiemMa Ma€ Ha3By «MOJICTIOBAHHS pEaJbHOrO PO3PUBY». 3HAYHUN aKIIEHT
poOsisiTh  Takok Ha He3gatHocTi Il 1m0  y3arambHeHb 1 TEepPepO3MOALTY
IPOJYKTUBHOCTI MK PI3HUMHM 3aBJIaHHSIMH 3QJIEKHO BiJ 1X KOHTEKCTY, OCKUIbKM LT
3aTeH 100pe BUKOHYBAaTH KOHKPETHE 3aBJaHHS B JIy>Ke Crenu(iuHOMY KOHTEKCTI.

201



Lle o3Hauae, 110 TOM ke camMuil aaropuTM He OyAe 0JHAKOBO €()EeKTUBHO MpaIlOBATH
JUTS 1HIINX 3aBJaHb.

barato ekcmepTiB BHCIOBWIM JyMKy, IO BIPOBAKEHHS AaBTOHOMII Oyne
MOCTYTIOBUM 1 OOMEXXHUTHCS TUMH 3aBJIaHHAMH M (QYHKITISIMU, K1 TPOJIEMOHCTPYIOTh,
mo I 3mMoke 3a10BOIBHUTH BUMOTH TiependadyBaHOCTI Ta HafgiiHOCTI. OcTaTodyHe
pIIICHHA JHUIIAETHCS 3a KIHIIEBUM KOpUCTyBaueM. lle He BuKIIIOuUae, 1o JesKi
HEPO3CYAIMBI akTOpH Bupimats iHTerpyatu LI y kpuTuuni posi, SK TUIBKH BOHU
1€ 3MOXKYTh. AJi€ SIKIO BUKJIIOYUTH TaKi BUIMAJIKH, EKCIIEPTU MOTOJKYIOTHCS, 1110 11€
Oyne, MBUIIIIE 32 BCE, IOCTYIOBE BBEJACHHS.

Crig migKpecauTH BaXKJIUBICTh JaHUX, K1 BBAKAIOTh KIFOUYOBMMU JIJIsl HAaBYAHHS,
tectyBaHHs 1 posroptanHs III. TectyBanHs Ta OIllHKA TOYHOCTI €
dbyHIaMEHTAJIBHOI YaCTUHOKO TIPOIECY BCTAHOBJICHHS ab0 KajaiOpyBaHHS JOBIpH
MK JIoAbMU-oniepaTopamMu Ta pizHumu cucremamu 1. Ane 3apa3 He Bucrayae
pecypciB, Yepes 110 BEeJIUKY YaCTHHY TaJaHTIB 1 3HAYHY YaCTHUHY KOINTIB 3a1THO HA
pO3p0o0KYy HOBHUX THIIIB, HOBUX Mojejel 1 HoBux 3aco0iB IIII, a He a1 BHUBYEHHS,
TECTYBaHHS Ta MEPEBIPKU HASIBHUX pillieHb Ha ocHOBI L1II.

3BuUaiiHo, € Aesiki oueBuaH1 nepearu BBeaeHHs LI 1 mpu BUKOHAHHI KOHKPETHHUX
3aBgaHb. Ha JAyMKy BIMCBKOBUX €KCHEpTIB, IepeadadyBaHUMU MepeBaraMu
3actocyBanHs I mig yac Mmiciil € MBUIKICTh, TOYHICTh, €()EKTUBHICTh PECYPCHOTO
MEHEJKMEHTY, 3/IaTHICTh JIATH B YMOBaX BIJCYTHOCTI 3B’s3Ky. lIpore HaBiTh 3a
TaKHUX TMepeBar JOIUIbHICTh 3acTocyBaHHs cucteM LI Oyne 3anexaTtu BiJi KOHTEKCTY
i mapameTpiB Miciid. Y Oyab-sSKOMYy BHUIAJKY JJIsl BIMCHKOBUX E€KCIIEPTIB HE OYJI0
HISIKOTO CTUMYJTy MPHUITYCTUTH, 110 30pOHI CHIIM OYyTh 3alliKaBJIEHI B pO3ropTaHH1
ABTOHOMHHX CHCTEM 030pO€HHS, K1 BOHU HE MOKYTh KOHTPOJIIOBATH 3a JOIOMOTOIO
OUTBIII IIJTICHOTO KOHTPOJIO, OCOOJHMBO TMPH PO3TISAAl KPUTHYHHX  (DYHKIIIH.
HasBHICTh TEXHOJOTIYHUX pIllIEHb HE 03HAYAE, 110 BOHU OyIyTh BiJlpa3y 1HTErPOBaHi
y BilicbKa. IcHye mina CTpykTypa, ska NOBMHHA OyTH po3poOiieHa, 100 MOoB’s3aTu
TEXHOJIOT1I0 3 BIMCHKOBUM TIOTEHIIAJIOM, 1 BOHa BKJIIOYAaE B ceO€ JIOKTPUHH,
oprasizariiiiai ctpyktypu, HaBdanHs Tomo (DOTMLPFI). Hemae npuynH BBaXKaTH,
o MOXIUBOCTI TexHoiorid LI moBUHHI CKOPOTUTH OYIb-KHH 3 LHUX BAXKIMBUX
KpPOKIB. ¥ BCSIKOMY pa3i, BOHU 3pO0JIATH iX I11€ OLIbII aKTyalbHUMU 1 BAKJIUBUMU.

KpiMm Toro, BUKOpUCTaHHS aBTOHOMHHMX CUCTEM 30pOi HIK HE 3HUXKYE IOPUIUUHY
BIJIMOBIAAIBHICTD 32 HACHIAKHU JJIsl TUX OCI0, sIKi mpuiiMatoTh pimeHHs. [Ipote aeski
EKCIIepTH BKa3aJd Ha T, M0 MOXXYTh BHHUKHYTH HOBI NpoOieMH, TOB’s3aHl 3
HEMPaBWJIBHUM TPU3HAYCHHSAM BIAMOBIIAIBHOCTI JIIOAMHU a00 KpHUMIHAIBHOT
BIJIMOBIATFHOCTI 32 BUKOPHUCTaHHS 30pOi, 0 BUHUKJIA B Pe3yibTaTl MOMHIIOK
Oe3eKiNaXHUX CUCTEM 31 IITYYHUM THTEJIEKTOM.

Bapro 3ayBakuTu, 1m0 opraHizaTOpu HaBUaHb CIIPOCTHIIA OMHUC CIIEHAPIiB 3apaau
ekoHoMii 4dacy. [[ns BIAMOBIAHOCTI IIJISIM JTOCHIKEHb CIIEHApidl OLIBIIT BHCOKOTO
piBHSI OyB JOCTaTHIM 3 TOYKH 30py TOTO, SKI €JIEMEHTH MPHUHIUIIB MIXHAPOJHOTO
IYMaHITapHOTO TpaBa BUKOHYIOThCS. Y OyAb-SKOMY BHUMNAJAKy CLEHapii He Oyiu
3aHAATO CKJATHUMH, TPOTE€ BOHU JO3BOJUIM 30€pertd HEOOXITHUN pIBEHb
JIOCTOBIpHOCTI. Pa3oM 3 TuUM, Lie TUIbKM MOYATOK, 1 B MAWOYTHHOMY MOXJIMBO Oyje
3amyckaTy HabaraTo CKJIAJHIIII 1 OUIbII peasbHi ClieHapii.

Vi 3amisH1 eKcnepTHl rpynu Oyju 3 pI3HUX NPUYMUH CTYpOOBaHI SIKICTIO JaHUX,
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SAKUMH OTepy€ aBTOHOMHA CHCTeMa 31 IITYYHUM 1HTEJIEKTOM, IPOTe HANOIbIle UM
nepeManocs TEXHIYHE CIIIBTOBAPHUCTBO, SKE BBAXKA€ JIaH1 KIIOYOBUM (PaKTOPOM IS
TECTYBaHHS Ta pPO3TOPTaHHS AaBTOHOMHHUX CHCTeM 030poeHHsA. BiiichkoBe
CHIBTOBApUCTBO TeX Oylio cTypOOBaHe MPOOIEMOI0 JaHUX, OCKIIBKH BOHO 3HAE, 110
BiJl IXHBO1 SKOCTI MOXE SIBHO 3ajeKaTu MpoayKTuBHICTH cuctemu IIII. BitickkoBum
EKCIIepTaM BiJloMa BXJIMBICTh TECTyBaHHS 1 TEpPEBIPKA MAIIMHU TUMH XK
OTICPAaTUBHUMH JAaHUMH, SKI TMOTIM OyIyThb BUKOPHUCTOBYBATHUCS, KOJU CHCTEMa
PO3ropTaAETHCS Ha IO O0¥0.

I, 3BuyailiHO, OpUAMYHA CIUIBHOTA, 3aJCKHO B PETIOHIB, OLIBII-MEHII
YCBIJJOMITIOBaJIa IOpUIUYHY BaXIJIUBICTh JaHuX. [Ipore cepen Hei He OysI0 pO3yMiHHS
TOTO, IO 3pEIITO0 AaBTOHOMHA cucTeMa 30poi 31 IITYYHHUM I1HTEJIEKTOM
B3aEMOMJISATUME 3 JaHUMH, 1 SKIO I JaHl OyayTh HEONTHUMaJIbHUMHU abo
BIIPI3HATUMYTBCS BIJl THUX, JJIA SKUX CHCTeMa Oyrla MiAroTOBJIEHAa, TO MOXYTh
BUHUKATH JI0JJATKOBI MUTAHHS, 110 CTOCYIOThCS MepeadadyyBaHOCTI Ta HAAIMHOCTI
CUCTEMH.

B Toit e uac BIMCHKOBI E€KCHEPTH BHCIOBIIOBAIM MOOOIOBAaHHS 3 MPUBOAY
HagiiHocTi  cuctem IIII. BoHM miAKpeciolOTh MNEPIIOYEPrOBY  BaKIUBICTb
MIKHapOJIHOTO TYMaHITapHOIO MpaBa 1, 30KpeMa, BIJHOCHY Ba)KJIUBICTh MPUHLIHUIIIB,
Kl HEOOX1AHO OyJe NMpUB’sA3aTH 10 KOHKPETHOI'O CHEHApPil0 1 KOHKPETHOrO BUIY
30poi.

BignoBigHi JoCiKEHHS MO0 3aCTOCYBaHHS aBTOHOMHHUX CHCTEM 030pO€HB 3i
MITYYHUM 1HTEJIEKTOM OyIyTh MPOJOBXKEHI 1 B TOMANBII POKU 3 ypaxyBaHHSIM
BIIPOBA/PKCHHSI HOBUX TEXHOJOTIN. 3 OrJIsiAy Ha II€, BAXKIMBO 3a0€3MEeUnUTH y4acThb
npencraBHukiB Ykpainu y po6ori KHJIO HATO Ta I'pynu ypsigoBUX €KCHEpTiB 3
nuTaHb JetanbHUX aBTOHOMHUX cucteM (I'VE JIACO) Vmpasainus OOH 3 nutanb
po330poeHHs. EdeKTHBHMM METOJIOM CHiBpOOITHUIITBA CIIIJT BBaXKATH aKTHUBHY
y4acTh y JUCKYCISIX Ta BHCTYIIM 3 KOMEHTapsAMH MO0 TOPYIICHWX IHUTaHb 3
ypaxyBaHHSIM TBOPYOTO BHKOPHCTAHHS JIOCBITy HAIIOHAJLHUX CKCIEPTIB IS
BIIPOBA/>KEHHSI HOBITHIX 1/1eM y BIAMOBIIHI HOPMAaTUBHI1 JOKYMEHTH.

Slyusar V.

To Subsection 7.1, Section 7 Artificial Intelligence in National Security and
Military-Industrial Complex of Ukraine

The tendency of shifting to robotics, which covers a wide range of areas, is
especially discernible in the military sphere. The world’s leading countries are
making significant efforts to equip military units with robotic systems for various
purposes and increase the effectiveness of their military use. The experience of
military cooperation with the NATO member countries demonstrates that military
analysts consider Artificial Intelligence (Al) to be a breakthrough technology for
improving military readiness. The introduction of artificial intelligence is an
important trend in the development of battlefield management systems and fire-
control systems, including robotic platforms. [Stanley-Lockman and Hunter 2021].
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As for controlling military affairs, artificial intelligence technologies are
considered an important addition to the workforce in a range of directions, including
expanding situational awareness and data exchange; coordination of divisions;
distribution of goals; control of sensors and weapons; detection and identification of
threats, reduction of reaction time; assessment of intentions; semi-autonomous
weapons system; resource management, partial replacement of human decision-
making, etc. In the long run, the optimal choice of a combination of sensors and
weapons, depending on the threats, should be made with artificial intelligence, which
Is becoming more important both in solving problems of situational awareness and
decision-making support.

In 2017-2018, NATO started the process of Al standardization. For now, several
stages have been passed through. The first stage concerned terminology. At the initial
stage, NATO experts used two alternative definitions of Artificial Intelligence (NIAG
StudyGroup SG-238 GBAD Operations against the 21st Century Peer Nation Cruise
Missile and Unmanned Aerial Systems (UAS)):

“Al is the capability provided by algorithms of selecting optimal or suboptimal
choices from a wide possibility space, to achieve goals by applying strategies which
can include learning or adapting to the environment”;

“Artificial Intelligence (Al) refers to systems designed by humans that, given a
complex goal, act in the physical or digital world by perceiving their environment,
interpreting the collected structured or unstructured data, reasoning on the knowledge
derived from this data, and deciding the best action(s) to take (according to pre-
defined parameters) to achieve the given goal. Al systems can also be designed to
learn to adapt their behavior by analyzing how the environment is affected by their
previous actions”.

The Bilateral Strategic Command (BI-SC) final report on Joint Air Power
Capabilities (JAPC) turned to the definition of the NIAG SG-231: “Artificial
intelligence (Al) is an ability of a non-biological system to achieve any complex goal
through processes comparable to human cognitive processes such as perception,
deduction, recognition, memorization, and learning”.

The first of NATO’s official definitions (NATO adopted) was included in the AJP-
3.10 Ed. B, Ver. 1. Allied Joint Doctrine for Information Operations. In the project
proposal dated May 2021 artificial intelligence is defined as a branch of computer
science dedicated to the development of data analysis systems that perform functions
commonly associated with human intelligence, such as reasoning, learning, and self-
improvement.

Simultaneously with the approval of Al definitions, NATO experts have begun the
process of agreeing on relevant acronyms. For instance, in the Allied Joint Doctrine
for Close Air Support and Air Interdiction, Study Draft 1, it was decided to stop using
Al for Air Interdiction, so that it remains an abbreviation for Artificial Intelligence.
Nevertheless, the harmonization of acronyms is not completed yet.

Experts’ views on possible military application of Al is a gradually expanding
cluster of standards, which reflects certain aspects of the role and function of artificial
intelligence in specific missions. It is noteworthy that these standardization
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documents already cover all domains of multi-domain operations — land, air,
maritime, and cyberspace.

Moreover, the integration of relevant Al regulations gradually extends to all
components of DOTMLPFI (Doctrine, Organization, Training, Materiel, Leadership,
Personnel, Facilities, Interoperability). For instance, in the ATP-49. Use of
Helicopters in Land Operations Doctrine Ed. G, Ver. 1 it is suggested to integrate Al
technology in ground control stations for controlling unmanned vehicles (UAV) (fig.
3), as well as a part of MUM-T, integrated with the helicopter team.
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Fig. 3. Al in MUM-T (ATP-49(G)

The ASCP-01 Ed. A Ver. 1 NATO Stratcom Training Standards (Annex F, page F
5) standardized requirements for the general competencies of information
environment assessment specialists who have to be capable of understanding and
applying artificial intelligence and machine learning technologies to assess the
information environment: Understand and apply Artificial Intelligence/Machine
Learning in IEA.

The roadmap for the implementation of the Federated Mission Networking spirals
in the 2019 edition determined the goal of the 6th FMN spiral to improve the
processes of analysis and decision-making by integrating Al. The 6th spiral
implementation schedule envisages the formation of utilization and safety
requirements that will begin in November 2022 and come to an end in 2024 with final
specifications, including technical ones. The beginning of relevant artificial
intelligence technologies utilization within the framework of FMN is planned for
2027 with their mass operational use in 2028-2029.
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Expectations for Al in medicine are reflected in the AJMedP-5 Ed. B, Ver. 1 Allied
Joint Doctrine for Medical Communications and Information Systems. In particular,
the paragraph “Automation and Artificial Intelligence” states that the automation of
procedures and the use of current and future Artificial Intelligence will better enable
command and control, particularly in Mass Casualty situations whether in combat or
on humanitarian missions.

The fact that Artificial Intelligence can already significantly influence land
activities is stated in the ATP-3.2.1.1 Conduct of Land Tactical Activities, Annex D
Considerations on countering UAS threat.

However, the most radical approach is introduced in the AJP-3.10.2 Allied Joint
Doctrine for Operations Security and Deception, Ed. A Ver. 1, which provides
direction and guidance for the planning, execution, and assessment of operations
security (OPSEC) and deception. For the first time, Al is on a par with human experts
when it comes to decision-making. For the purposes of AJP-3.10.2, a decision-maker
Is understood to be a person or artificial intelligence responsible for decision-making
within an adversary or population’s hierarchy. Moreover, Al as a decision-maker may
be at any level in any environment and may be capable of creating the required
behavioral response.

The next step is the beginning of technical standardization of artificial intelligence
tools, in particular, safety requirements for the use of Al in weapon systems, etc.
NATO’s first technical standard, which considers the use of Al, maybe the AOP
4452,

According to the presentation of the head of the NATO AC326 SG/B: Ammunition.
Systems Design and Assessment at the meeting of the CNAD Ammunition Safety
Group (AC/326) in June 2021, in the updated version of these guidelines it is planned
to consider Al safety requirements in ammunition systems. The fact of the matter is,
that the integration of Al modules into smart ammunition is considered an important
trend in the development of arms. Such modules will be able to analyze combat areas,
detect and identify the target in a specific area and opt for the effect specific to the
identified target. In particular, Al-powered ammunition should distinguish an
armored fighting vehicle from infantry, and create a cumulative effect in the first
instance (HEAT, High-Explosive Anti-Tank), and shrapnel or nonlethal effect in the
second instance (powerful electromagnetic pulse). A loitering munition or unmanned
combat aerial vehicle (UCAV) equipped with the specified Al module will increase
the ability to suppress or neutralize the enemy to reduce the number of volleys, and
minimize vulnerability to enemy counter-battery fire, maximize the effectiveness of
ammunition with minimal collateral damage.

Nevertheless, the analysis of the current NATO standardization mechanism reveals
that the standardization of the military applications of Al should be carried out as part
of the formation process of the System of Systems of Standards, S3 [Slyusar 2017].
S3 should be a hierarchical, multidimensional and multifunctional, consensual
integration of the system-forming clusters of regulatory documents. The necessity for
such a structure of the system of standards stems from the need to ensure the
development, testing, and maintenance of the entire life cycle of the system of
systems of weapons and military equipment through the use of Al, and to be a
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reflection of it. In this instance, the concept of NATO cross-domain standards
[Slyusar 2018], which implies these standards to combine the descriptions of Al
applications specificity for the benefit of the ground force, the air force, and the navy,
for instance, in the form of separate sections or annexes, in a single document merits
consideration.

Alternatively, some of the standards may be applied without changes in the armed
forces, which must also be safeguarded and approved by the main groups of the
Conference of National Armaments Directors (CNAD). This approach aims to avoid
duplication in standardization, harmonize the Al standards in the armed forces, and
provide an opportunity to coordinate the work of expert communities of the NATO’s
Conference of National Armaments Directors in related areas of the Al technologies
standardization.

Key areas of the Al standardization in the security and defense:

- operational scenarios and common Al use cases;

- minimum requirements for Al-enabled systems;

- Al-enabled systems modes;

- a software architecture, main technical characteristics of Al-based systems, and big
data transfer protocols;

- human-Al interfaces.

Considering common Al application scenarios, Al can perform several typical

functions to aid an armored vehicle driver:

- improving stability and finding a safe path;

- detecting threats that impede movement;

- providing visual notifications for marking areas that call for closer observation;

- analyzing hyperspectral images of the territory to detect changes on its surface,
which is a sign of concealed improvised explosive devices or landmines;

- detecting camouflaged targets in natural scenes, etc.

A comprehensive list should be created for all possible military applications of Al.

A comprehensive list should be created for all possible military applications of Al.

In terms of interface, it is important to note that as a means of interactions between
humans and Artificial Intelligence, it is reasonable to consider AR technology, since
the results of the information processing performed by the Artificial Intelligence are
the most convenient to transfer to the operator through the use of visual, auditory and
tactile symbols of the Augmented Reality. Correspondingly, it is also reasonable to
set tasks for the Al system, especially since it is much easier to standardize AR
symbols than to achieve full technical compatibility of systems developed by
different manufacturers. In particular, the reverse interaction between a human and
Al-based on augmented reality may be carried out by assigning zones to Al that are
subject to analysis, using various variants of the graphical interface to input the
source data, converting voice messages into commands for moving three-dimensional
AR objects, their orientation, etc.

It is possible to establish interactions between several Al systems through the use
of AR, in particular cloud services. For instance, a specially designed Al system can
synthesize a three-dimensional terrain model based on contour two-dimensional
Images obtained from multiscopic images taken by scattered Al platforms. To
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maximize the potential of AR as an Al system interface, it is important to determine
the requirements for appropriate functionality. In addition to that, it is necessary to
standardize the design of AR symbols for the interoperability of the results of
interactions between Al, operators, and other Al systems.

It is important to note that Al should be integrated into the generation of contour
symbols of targets in targeting processes by transferring only the shells of targets as
AR symbols, which will be superimposed on the real-world environment. It requires
the deployment of large-scale work on the formation of appropriate datasets.
Correspondingly, three-dimensional AR symbols should be formed, animated, and
the effects of occlusion in the process of visualizing the color AR symbols on the
display should be reduced through the use of Al. It is important that the optimal
luminosity of AR symbols for different background objects is a rather urgent task.
Depending on the position and spatial orientation combined into a network of combat
platforms, the background may be different and quite often coincides with AR
symbols in brightness and color. It leads to a partial or complete loss of AR systems’
functionality.

With the aid of Al, this issue can be resolved by adaptively selecting the color and
brightness of the AR symbol when applying it to the background image. Al tools
should evaluate the background and assign the optimal color to the AR symbol,
enable a dynamic change in brightness and color during visualization, or activate
pulsation, rotation, and other animation effects. Correspondingly, the use of Al
prompts the introduction of an auxiliary, translucent color layer, which would serve
as a transitional buffer between the color palette of the background and the data
visualization symbol. In this case, the adaptive choice of combining the colors of the
auxiliary layer, background, and symbols of the AR should also be powered by Al.

Al algorithms can not only build the contour symbols of targets but also visualize
models of their vulnerabilities, which are currently used for modeling and simulation.
These visualized vulnerability models segment enemy objects into multiple hitting
areas, providing a more efficient choice to maximize the likelihood of neutralization
or destruction of the target. The information about such hitting areas can be
distributed as AR symbols between networked combat vehicles within the unit for the
collective bombardment of the complex target. The level of segmentation of AR
contour symbols varies according to the distance to the target. The state of such
segmentation should be used as additional information about the current distance to
the object of fire impact.

Available Al technologies are capable of generating images from the audio or text
description, converting text reports and messages into annotations and AR symbols,
or, if necessary, synthesizing audio or transforming them into audio symbols. In this
instance, a top national priority is to develop.

The Ukrainian language model will enable to develop intelligent assistants,
generate realistic military exercise scenarios with enemy consistency, greatly
facilitate data collection from unstructured texts, etc. In the future, on this basis, it
will be possible to synthesize AR and the synthetic virtual environment through the
use of Al, which will significantly improve the quality of training and military
exercise.
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Moreover, the synergy between Al and autonomy in the military creates several
security challenges for the use of Al-based autonomous weapons systems, which is a
major concern for NATO experts and all countries around the world. In particular, the
real threats to the emergence of Al-enabled lethal autonomous systems on the
battlefield and possible risks to the civilian population prompted a comprehensive
review of the United Nations Office for Disarmament Affairs (UNODA) policy.
Consequently, the activities of the United Nations Institute for Disarmament
Research (UNIDIR) were also modified, and a The Group of Governmental Experts
(GGE) on Lethal Autonomous Weapons Systems (LAWS) was established as a part
of the United Nations Office for Disarmament Affairs [Slyusar 2021].

UNIDIR’s series of regional table-top exercises were conducted to discuss
different scenarios for the possible use of Al-enabled autonomous weapons systems.
The main findings of this series of exercises are important for the formation of
strategic approaches and therefore merit careful consideration.

The project brought together experts and diplomats to discuss the technical,
military, and legal implications of introducing autonomy. The created scenarios serve
as a tool to develop a more comprehensive understanding of the relevant operational
and tactical context. Moreover, two methodological approaches were applied
regarding the following:

- targeting process, including the different layers of autonomous weapons systems
involved,;

- studying the impact on the decision-making process of different levels of human
control over autonomous weapons systems depending on the type of targets,
geographical and other conditions, taking into account potential threats to civilians.
Special attention was paid not to Al-enabled fully autonomous systems, which

feature all steps of the targeting process without any human intervention, but to the

grey zone when autonomy is used to perform a limited number of specific tasks that
can be carried out technically. Furthermore, a number of issues that require
consideration and regulation have been revealed.

A number of assumptions applied:

- technological developments were considered to be evolutionarily based on the
uncertainty about the potential capabilities of revolutionary technologies (for
example, in the long run, the introduction of quantum computing will drastically
affect the development of Al), so it was important to focus on the current state of
technology and realistic assessment of the gradual development of technologies;

- experts focused exclusively on Al-enabled physical autonomous weapons systems
(AWS) capable of being deployed that achieve the Kkinetic effect, so the
cyberweapons were out of scope; moreover, multidimensional systems used for
intelligence, surveillance, and reconnaissance tasks were out of scope;

- Al-enabled decision-support systems that may be used for planning purposes were
out of scope;

- the exercise focused on decisions to deploy LAWS, while political decisions to
acquire or develop such technology were out of scope.

The analytical basis of the research is the infographic which illustrates the human
element in decisions about the use of force published by UNIDIR in 2020 [Human
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element 2019]. This infographic is only the visible part of the iceberg since the
decision-making process that leads to the use of force is complex and starts well
before the actual use of force. First of all, this process starts with the political
leadership that makes the decision that military intervention is required, then it goes
through several phases of planning and evaluation, and results in the deployment of
the weapons system.

Despite the attempt to speed up the exercises, a broad approach has been applied
throughout the exercise. Beyond the visible part of the iceberg remained important
decisions and key parameters that have a critical impact on the use of force. For
instance, at the strategic level, the establishment of rules of engagement and the
selection of targets, permissible or non-permissible use cases. At the operational
level, the use cases are detailed, carefully analyzed, and approved. Decision-makers
determine the best type of weapons systems to achieve the desired effect. Moreover,
they assess the collateral damage by considering other critical factors. This data is
further transmitted to the tactical level, where the mission is executed with the
detailed planning of all necessary steps. Throughout all phases, the context is of
paramount importance, taking into account parameters, circumstances, and
constraints.

The tactical mission execution phase consists of the following steps:

- Find — navigate and maneuver on the battlefield to find the target based on
available information, intelligence, and data collected in real-time.

- Fix and Track — once the target is detected, sensors will be used to determine and
maintain positive identification of the target and to monitor the environment.

- Target — final checks before the engagement takes place include risk assessment,
compliance check for rules of engagement and international law, and international
humanitarian law.

- Engage — the attack is executed, and weapons are released. (An attack can also be
suspended or cancelled).

- Assess — the effectiveness of the attack is evaluated and decisions on future action
are taken (including re-attack if necessary).

In addition, the exercise presented four different options for human control or
involvement in a weapon’s execution of each of the above steps:

- Full direct control — the system has no autonomy and remains under the full and
direct control of the operator for the execution of the given task.

- Human in-the-loop — the system implements the given task with autonomy but
requires human intervention to validate and implement specific actions.

- Human on-the-loop — the system implements the given task in autonomy under the
supervision of human operator(s) who can intervene if necessary to correct or abort
a specific behavior or action.

- Human off-the-loop — the system implements the given task with full autonomy,
without supervision or intervention by a human operator(s).

In the course of the exercises, experts were asked to create an ideal control
configuration in the form of a table for each of the scenarios (table 1). The given
version of Table 1 serves as an example. Moreover, 1 indicates the suitable level of
control for each of the steps, and the lack of control is 0.
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In the course of the exercises, while filling out the table, technical experts draw a
conclusion, based on their understanding of the technical feasibility of applying
possible levels of control for various tasks in different contexts. Military experts
stressed a point of military expediency or achieving military superiority. However,
legal experts focused on legal implications or legal considerations of the
permissibility of lethal actions in each particular case.

Table 1
Control configuration
Options for human control
Step Full direct | Human in-the- | Human on-the- | Human off-the-
control loop loop loop

Find 0 0 1 1
Fix and Track 0 1 1 1
Target 1 1 1 0
Engage 1 1 1 0
Assess 1 1 1 1

Finally, experts were asked to reflect on and assess the relative relevance and

influence of a range of factors in their decisions for each scenario:

- type of target (fixed or mobile, manned or unmanned, pre-planned/on-call/not
planned, etc.);

- environment (e.g., urban or open, mountain, desert or forest, etc.);

- domain (e.g., air, land, maritime);

- type of mission and mission parameters (e.g., time of the attack, desired effect);

- assessment of risks to civilians or own forces;

- technical characteristics of the system (e.g., understandability, predictability,
reliability); and

- other factors (which experts were asked to specify in their inputs).
Four scenarios were used in the exercise:

Scenario 1

- Unmanned missile launcher.

- No military or civilian personnel.

- Launcher armed and ready to fire.

- Effect: destroy launcher.

Scenario 2

- Armed UAVsS.

- Active 24/7.

- Last known position from 12h before the mission is launched.

- Effect: neutralize UAVs.

Scenario 3

- Line of Communication (Road) used by enemy forces for re-supply of weapons
and ammunition.

- Road also used by civilians and civilian houses in proximity.

- Effect: destroy LOC.

Scenario 4
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- Enemy convoy in transit.

- Position unknown.

- Road also used by civilians.

- Effect: destroy convoy before it reaches city boundaries.

These scenarios were not intended to be representative of all the possible
operational and tactical contexts. They were just a tool that was supposed to trigger
discussion on something more specific and measurable. Analysis of scenarios shows
that in two of them the position of the targets was known (Scenario 1 and Scenario 3),
and in the other two, the position was unknown.

In addition, the scenarios proposed different combinations of other critical factors
such as:

Target
- Fixed or mobile.

- Inhabited or uninhabited.

- Location known or unknown.
Collateral damage and risk to civilians.

- Low risk or high risk of civilian casualties.

- Low risk or high risk of damage to civilian or dual-use infrastructure, some of
which were included in no-strike lists (e.g., civilian housing).

The views of three categories of experts (technical, military, and legal experts) on
the different scenarios provide enough evidence to conclude that when provided with
a range of options for control, most experts converged towards options that would
allow humans to retain a form of involvement. Experts rarely opt for full direct
control or human off-the-loop configuration. Nevertheless, certain regional aspects
and regional variations were identified. Experts from different countries had diverse
views. Although, according to the aggregated data, it should be highlighted that there
are many options and variations within and among expert communities. Therefore, it
Is very difficult to distinguish one specific trend that can be applied exclusively to
one expert community.

Another important characteristic is the distribution of expert opinions on the
permissible level of autonomy of Al-enabled weapons across the steps of the
targeting cycle displayed as a dependency graph. Notably, for each of the steps, if the
curve is plane, more variants of disagreements appear within the same group of
experts. If there are peaks, more experts converge toward shared options. The
analysis shows that in fact, the results of the exercises allow specifying multiple
differences between the approaches of technical, military, and legal experts.
However, for Scenario 2 in connection with the steps of Find, the distribution of
opinions of different types of experts is very similar and is mainly reduced to the
expediency of full autonomy of search systems.
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Crpukak O. €.
o BeTynmy

ExoHoMiuHU# po3BUTOK Oy/1b-s1K0i KpaiHu y XXI CTOMITTI MOBHICTIO 3aJI€KUTh Bij
PiBHSI TIPEICTABICHHS Ha CBITOBOMY PHUHKY CHCTEM 3HaHb, SKI TEBHUM YHHOM
UPKYTIOIOTh B yCIX JIAaHKaX COLIaJbHO-€KOHOMIYHUX BITHOIIEHb y CYCIIJIbCTBI.
KiouoBuM mposSIBOM 1BOTO SBHINA € CTAHOBJICHHS €KOHOMIKU 3HAHb (AHTIL.
knowledge economy), sika ¢hopMy€eTbcs Ha OCHOBI MIKIMCHUILIIHAPHO IIOB SI3aHHX
MDK CO0OI0 TIPOIIECIB CTBOPEHHS, OMpaIfoBaHHs, 30epiraHHs, IOIIMPEHHS Ta
BUKOpPUCTaHHS 3HaHb. lle 3yMOBIIO€ Te€, 110 KOTHITUBHO-KOMYHIKATHBHI CIIeHapii
B3a€EMO/II1 B YCIX cepax ColianbHO-€KOHOMIYHOI JISUTBHOCTI JAEP>KaBU TAKOXK IT1JIKOM
3alexaTh BiJ 11 CHPOMOXKHOCTI €(EKTUBHO OIpanbOBYBAaTH HAasiBHI 3HAHHS Ta
KOMIUJIEKCHO BUKOPHUCTOBYBAaTH B)K€ HaKoNWyeHl 1HQopMaliiiHi pecypcu. Aje
iH(poOpMaLiiiHI pecypcu, [KI PENpe3eHTYIOTh CHUCTEMH 3HaHb 3a CYKYIHICTIO Ta
XapaKTepoM BHKJIaTy, HAJIeKaTh J0 KJIacy BeIMKUX naHuX (aHri. big data). Yci Born
TAaKOXK  XapaKTEepPU3YIOThCsl ~ 0araroacmeKkTHICTIO, MHOXXUHHUMHU  JIATEHTHUMH
3B’sI3KaMH TOIIIO.

BupimenHa npo0iemM po3BUTKY Ta €()EKTHBHOTO BUKOPUCTAHHS CHCTEM 3HAHb Y
pI3HUX Taly3sX JIIOACHKOI JIsJIBHOCTI, SIK CBIJYUTH CBITOBUM JOCBIJl, JICKHUTH Y
IJIOIIMHI 3aCTOCYBAHHS CY4acHUX 1H(OPMALIHHUX TEXHOJOTIH, 0 Peali3yI0ThCs Ha
3acajax WTYYHOTrO IHTENEKTY SK OJIHIE€T 3 KIIFOYOBUX TEXHOJIOT1H Cy4acHOCTI.

ATEHTCTBO mepenoBUX 000poHHHX mochiaHuibkux mpoekTie CIIIA (DARPA)
Bu3Haumsi0 XXI| CTOMTTS MOYaTKOM €pu  TPAHCAUCUMIUTIHAPHUX JIOCIIIKEHbD.
[linkoMm 3abe3nmedynTH peasi3aiiio [bOr0 METaHanpsMy HAyKOBOTO W HayKOBO-
TEXHIYHOTO PO3BUTKY SK CKJIQJOBOI EKOHOMIKM 3HaHb MOXIIHMBO Ha 3acajax
BUKOPUCTaHHS YCIX 3aco0iB IMTy4yHOTo 1HTeNnekTy. [lpu npomy 3abe3nedyeThes
dbopMyBaHHSI JIOTTYHUX METapaMoK, 3a JOMOMOTOI0 SIKUX 3HAHHS, 110 B1I0OpakaroTh
pe3yabTaTh TPAHCAUCHUIUIIHAPHUX JOCHIKEHb, MOXYTh OyTH KOHCOJIIJIOBAHO
IHTErpoBaHl y Pi3HI rajly3eBl HANMpPSMKH PO3BUTKY 1H(OPMALIIHOTO CyCcHiIbCTBA M,
K HACNIJI0K, CIIPUATUMYTh po30yA0B1 EKOHOMIKU 3HAHb.

Taki 0cOOJMBOCTI Cy4acHOIO €TaIy CTAaHOBJIEHHS CYCIUJIbCTBA 3HAHb 3yMOBITIOIOTh
aKTyaJlbHICTh MPOOJEMU CTBOPEHHS I1HTENEKTyaJIbHUX 1HCTPYMEHTIB 1 3acoOiB,
CIOPOMOXHUX Y34TH Ha ce0e MPUHANMHI YaCTUHY OCHOBHUX KOTHITUBHHUX (PYHKIIIN
moauad. ToMy MofaiblIni PO3BUTOK €KOHOMIKM 3HAaHb, OCOOJIMBO B HAIIlN KpaiHi,
MPAKTUYHO IIJIKOM 3aJIeKHUTh BiJ TOTO, HACKUIbKK €(PEKTUBHO Oy/e peasi3oBaHO i
BUKOPUCTAHO JOCSTHEHHS B cdepl 1HGOpMAIIHHUX TEXHOJOTIH 1 MITy4HOTO
1HTEJICKTY.

Stryzhak O.
To Introduction

The economic development of any country in the 21st century largely depends on

the degree of representation of knowledge systems in the global market, which spread
across socio-economic relations. This phenomenon manifests itself in the form of the
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knowledge economy, which is based on interdisciplinary processes of creation,
processing, storage, distribution and use of knowledge. Consequently, the cognitive
and communicative scenarios of interaction in all spheres of socio-economic activity
of the country also depend on its ability to effectively process existing knowledge and
comprehensively use already accumulated information resources. However,
information resources that represent knowledge systems by the totality and nature of
presentation belong to the big data. All of them are also characterized by
multidimensionality, multiple latent connections, etc.

As evidenced by the global experience, tackling the issue of development and
effective use of knowledge systems in various fields lies in the application of modern
information technology implemented on the basis of Al as one of the key
technologies of our time.

The Defense Advanced Research Projects Agency (DARPA) has stated that the
21st century marks the beginning of the transdisciplinary research age. It is possible
to ensure the full implementation of this mega direction of scientific and technical
development as a component of the knowledge economy on the basis of the use of all
Al means. Thus, the formation of logical meta-frames is ensured, through which
knowledge reflecting the results of transdisciplinary research may be integrated into
various sectoral directions of the information society development and, as a result,
will contribute to the development of the knowledge economy.

Such features of the modern stage of the knowledge society formation determine
the relevance of the problem of creating intellectual tools and means capable of
taking on at least part of the basic cognitive functions of a human. Therefore, the
further development of the knowledge economy, especially in our country, largely
depends on how effectively the achievements in the field of Information Technology
and Atrtificial Intelligence will be implemented and used.

Tamies P. K.
Ho migpo3ainy 7.3 po3ainy 7 «lLITydyHui iHTEIeKT y MeTUIIMHI»

VY CBITOBIM MEIUIIMHI HEBUPINICHUMH 3aJIUIIAIOTHCS TPU MPOOJIEMH: CEPLEBO-
CYJIMHHI 3aXBOPIOBAHHS, OHKOJIOTiSI 1 TpaBMaTtu3M. Sl 3yNHMHIOCS HAa OHKOJIOTII.
OCHOBHMMHU 3aBJaHHSIMU B OHKOJIOTII € paHHS (CBO€YacHa) JiarHOCTHKa 3
ypaxyBaHHSM TPyNU PHU3HUKY, 301TIbIICHHS KUIBKOCTI pajuKadbHUX ONeparlii,
T1IBUIIIEHHS BI>KUBAHOCTI MiCIIE KOMOIHOBAHOTO 1 KOMITJIEKCHOTO JIIKYBaHHSI.

1. 3a momomororo mry4yHoro iHtenekty (L) B onkosorii mMoxkHa €(pEeKTUBHO
BUPIIITYBaTH MUTAHHS JHUCIIAHCEPHOTO CIIOCTEPEKEHHS SK 3JI0POBHUX JIFOJIEH, TaK 1
MPOJIIKOBAaHMX XBOPHUX, MUTAHHS JIarHOCTUKH, TUIAHYBAHHS METOJIIB JIIKyBaHHS, 110
3aCTOCOBYIOTBHCS, @ TAKOXK TIPOTHO3YBaHHSI.

[lepcniekTMBHUM € CTBOpeHHS 1H(MOpMaiiiHo1 nporpamu 3a gonomororo LI momao
npoiHQOPMYBaTH HACEJIECHHS MPO HACTYIIHE:

- pak BWJIIKOBHHIA;
-y CBITI paKk JIeTeHb 3aiiMa€ TMepIe Miclie cepell 3JI0SKICHUX HOBOYTBOPEHB CEpe/

Y0JIOBIYOI'0 HACEJICHHS 32 CMEPTHICTIO, @ paK MOJIOYHOI 3aJI03M - Cepell )KIHOYOTro
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HaceneHHs. [lepBUHHMI pak TEYiHKM 3aiiMae dYeTBEepTE MiClle B CBITI 3a
CMEPTHICTIO, @ METaCTaTUYHUN pPaK MEUIHKU CTAaHOBHUTH 33-36%, HE3ane HO BiJ
JIoKauTi3allii MepBUHHOT MyXJINHY;

- U1 OTPUMAaHHS XOPOIIUX Pe3yibTaTiB JIIKyBaHHS HEOOX1HA PaHHS J1arHOCTHKA;

- ICHYIOTH IPYIHU MABUILIEHOTO PU3HKY 3JIOSIKICHUX HOBOYTBOPEHD ISl PI3HUX
JIOKaJTi3aliil paky 3 ypaxyBaHHSIM T'€HETUYHHX JAHUX, IEPEHECEHUX 3aXBOPIOBAHb,
croco0y JKUTTS, YMOB Tpalli, ICUXOJIOTIYHOTO CTaBJICHHS MAI[l€HTA, PETIOHY
MIPOXXUBAHHS Ta 1H.

Cnin 3a3Ha4UTH, IO MU MPAIIOBAIA HAJ[ CTBOPEHHSAM T'PYIl IMiJIBUIIIEHOTO PU3UKY
paKy MOJIOYHOi 3aJ03M Ha OCHOBI BUKOPHUCTAHHS TEXHOJOTIi HEUPOHHUX MEpEXK.
UYepes BiICYTHICTH (DiHAHCYBaHHS pOOOTH HE OYJIU IIPOJIOBKEHI.

2. OcobnuBe 3HaueHHs1 Mae BUKopucTaHHs TexHosoriil LI 1 poGotoTexHiku ass
CBO€YACHOI (paHHBLOI) MIarHOCTUKK Ta JIKYBaHHS PI3HMX JIOKaJi3aIllid 3JI0SAKICHUX
HOBOYTBOPEHb.

JUiss  muaHyBaHHA — KOMIUIEKCY — JIarHOCTUYHUX, JIKYBaJbHUX  3aXO[IB 1
MIPOTHO3YBAaHHA pPE3YyJIbTATIB JIKYBaHHS 3JIOSKICHUX HOBOYTBOPEHb OCOOJIMBE
3HAYEHHS MAa€ CTYMiHb NOLIMPEHHS MyXJIUHHOro mporecy. Cii 3a3Ha4uTH, 110 32
nonomororo crnemianbaux metoaiB gociimkeHHs (KT, MPT, mamorpadis, Y3/ Ta
1HII1) BCTAHOBUTHU J1arHO3 MyXJIMHHOTO YTBOPEHHS MOXKHA B MeXaxX 1 caHTUMETpYy,
X04ya MNYyXJHMHHI KIITHHH MOXYTb 3pOCTaTH Ta HaBITh YTBOPIOBAaTH METACTa3H,
noynHarouu 3 1 migimerpa.

He3Bakatoun Ha BIPOBAKEHHS B IMPAKTUKYy OXOPOHU 3A0pPOB’S CY4YacHHX
JT1arHOCTUYHUX MeToAiB, Takux sk Y3JI, mamorpadis, KT, cuunaturpadis, MPT,
JANapoCKoIisi,  KOJIOHOCKOIs,  OpPOHXOCKOMIisi, = BHU3HAYCHHS  OHKOMAapKepiB,
natomopdosioriyda Bepudikailis 11arHo3y, a TakokK pe3yIbTaTH IMyHOTICTOXIMIYHUX
1 MOJIEKYJISIPHO-T€HETUYHHUX JIOCJIIJKEHD, MMall€HTH 31 3J1I0SKICHUMH
HOBOYTBOPECHHSIMH IIPOJIOBXKYIOTh HAQJAXOIUTH B CIHEIadi30BaHl KJIIHIKA Ha IM3HIA
CTaJli 3aXBOPIOBAHHSI.

Cning 3a3HauMTH, MO XOYa PaK MOJIOYHOI 3aJl03U € BI3yaJllbHOIO JIOKaJi3alli€lo,
ounbmie 50% mMalmieHTOK NPOAOBXKYIOTh HAAXOAWTH B JIKAPHI 3 TMOUIMPEHHUM
MyXJMHHUAM TPOLIECOM, IO PI3KO 3HUXKYE MOXIJIMBICTH PAJIUKAIBHOIO JIIKYBAaHHS.
CepenHs BWKUBAHICTh NPU METACTATUYHOMY pPAaKy MOJIOYHOI 3a703U CTaHOBHTH
npuOimM3Ho 24 wicsui, TOOTO B OUIBIIOCTI BUMNAAKIB METACTaTUYHUI pak
3aJTUIIAE€THCS IPAKTHYHO HEBHIIIKOBHUM.

OCHOBHUM TIOKa3HUKOM, III0 BiJOOpa)ka€ CBOEYACHICTh BCTAHOBJICHHS J11arHO3Y, €
pe3eKTabeNbHICTh 3M0AKICHUX MyxuH. Ha skamb, pe3ekTadenbHICTh TPU EPBUHHOMY
paxy Me4YiHKH CTaHOBUTH BChoro 01u3bko 10%, a mpu ii MeTacTaTUHUHOMY ypaskeHHI -
He mepesuiye 15-20% B kpammx cremiaii3oBaHUX KiIiHIKaxX. 3a3HauyuMo, 10 B
VYkpaini (2019 pik) 3 pakoM MEYiHKK HE MPOKUIHU KOAHOTO POKY 3 YHCIIA TIEPBUHHO
BUSIBJICHHX: CEPEJ] YOJIOBIUOTO Ta KIHOYOTO HaceleHHs — 72%, cepes 40iI0BId4Oro —
73,8%.

OCHOBHMMH TpPUYMHAMHM 3aHEAOAHOCTI MYXJIMHHOTO MPOLECY € HEeA0CTaTHSA
OHKOJIOTIYHA  HACTOPOXKEHICTh  JIKApIB  3arajibHOi  JIKyBaJbHOI  MEpEexi,
HEJOTPUMAHHS HOPMATHUBIB J1arHOCTUKHU XBOPUX (I1arHO3 3 MaTOMOP(OJIOTTYHOIO
Bepu(dikalliero MTOBUHEH OYTU BCTAHOBJICHWM HE3aJIEKHO BIJ JIOKaIi3allli MyXJIUHM 1
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pPIBHS MEIUYHOTO 3aKiaay abo BiaxwieHud npotsrom 3-10 nguiB). Hamam
BHU3HAUYAETHCS TAKTHKA CIELIAIbHUX METO/I1B OOCTEKEHHS 1 JIIKYBaHHS XBOPHX.

CTBOpEeHHS MporpaM OOCTEKEHHS OHKOXBOPHX 1 HAaBYaHHS HACEJIEHHS METOoJaM
camoobcTtexeHHs 3a gornomororo 111, a Takox BUKOPUCTaHHA Tialory poOOT-MaIlieHT
JI03BOJISATH 3HAYHO MOJIMIIUTH CUTYALlII0 3 PAHHBOIO 11arHOCTUKOIO.

3apa3 B JIKyBaHHI OHKOJIOTIYHHX 3aXBOPIOBaHb BHKOPUCTOBYIOTHCS YOTHPHU
METOJIU: XIpYpTiuyHUM, IpOMEHEBa Teparisi, XiMioTeparisi Ta IMyHoTeparis. 3a3Bu4ai
Il METOAU BUKOPHUCTOBYIOTHCA IPH KOMOIHOBAaHOMY 1 KOMIUIEKCHOMY JIIKYBaHHI
3nosikicHUX nyxiauH. CliJl BpaxoBYBaTH, IO SIK cama IMyXJIMHA, TaK 1 XipypriuHe
BTpY4YaHHs, NMPOMEHEBA 1 XiMioTeparis pi3K0 3HIKYIOTh 3aXMCHI CHJIA OPTaHi3My.
Tomy, 100 MIABUIIMTH IMYHOPEAKTHUBHICTH OpraHi3My B LIJIOMY, IMyHOTEpaIilo
BKJIIOYAIOTh B KOMOiHOBaHE 1 KOMILJIEKCHE JKyBaHHS. Takuit
MYJbTUIMCUUIUTIHAPHUN  MIAX1A  JO3BOJISIE  PO3IIUPUTH OOCSTH  ONEPATUBHUX
BTpy4YaHb 1 30UIBLIMTA KUIBKICTh pE3eKTa0CNbHUX TAIl€EHTIB 13 3arajbHuUM
MyXJUHHUM mporiecoM. Hemae cymHiBy, mo BukopuctanHs LI npu BH3HaYeHH]
TaKTUKA JIIKyBaHHS KOXXHOTO KOHKPETHOTO TMAIli€EHTa € TEepPCIEeKTUBHUM. TaKoX
MpeCTaBisge iHTEpec po3podutu 3a gomnomoroto Il 1 BmpoBaguTH B KIHIYHY
MPaKTUKy TporpaMmy pe3eKili 3 JAOTPUMAHHSIM MPHUHIMIIB paguKali3My OpraHiB
IPYAHOL, YepPEBHOI MOPOKHUHHM 1 MAJIOTO Ta3y AJisi poOOTIB.

[IporHo3 MeTOMIB JiKyBaHHS, IO 3aCTOCOBYIOTHCS, 3aJICKUTh BiJ OaraThox
(dakToOpiB: CBOEYACHOI JIAarHOCTUKH, CTaJli 3aXBOPIOBAHHS, CTyMNEHs AudepeHIalii
NYXJIUHHUX KIITHH, JIOKaMi3alili MyXJIUHHOTO MPOIECYy, BIKY, HAasgBHOCTI CYMYTHIX
3aXBOpIOBaHb y TalieHTa 1 T. 1H. Bukopuctanus Il gacTs MOXIMBICTH 3pOOUTH
OUIBIII TOYHUI TPOTHO3 HA OCHOBI BpaxyBaHHS YHCICHHUX (PaKTOPIB, IO BIUITMBAIOTH
Ha HbOTO.

3. CrBopenHsi iHpOpMaIiiHOI TporpamMu JUisi MEIUYHHX 3aKiajiB (HayKOBO-
JOCIITHUX 1HCTUTYTIB, HABUYaJbHUX 3aKjafiB, KJIIHIK) 3 METOK OOrOBOPEHHS
e()eKTUBHUX METOIB JIIKYBaHHS Ta BIPOBAKEHHS HAHOUIbII NEPCHIEKTUBHUX 3 HUX
y KJIHIYHY MPAKTHUKY.

V¥ ocTaHHI pokH XIMIOTEpaneBTUYHI MpenapaTy 3HANIUIM [IUPOKE 3aCTOCYBAHHS B
OaraTboX 00JIACTSIX MEAMIIMHU, B TOMY YHCII 1 B OHKOJIOTii. 3apa3 majgiaTUBHUM
METO/ZIOM 3aJIMILIAETHCA CUCTEMHA XiMioTepamiss (eQEeKTUBHICTh NpH 3arajibHii
OHKOJIOT1T 10 2 pokiB). HasBHICTh HOBHUX CXE€M XiMiOTepamii, a TaKoX MpernapaTiB
TApreTHOl XIMioTepamii Jemo MONIMIINUiIa Pe3ydbTaTH KOMIUIEKCHOTO JIiKYBaHHSI.
Opnak, K MU BXKe BiJJ3HAYaJHU, XIMIONpenapaTH pi3ko IPUTHIYYIOTh IMYHHY CUCTEMY
Oprasi3my.

Panime Mu mokazanu, mpu paky MEUYIHKH, IO KPIOACCTPYKIIis (KpioareHT piaKui
a30T -196°C) 3 BUgajIeHHSIM MyXJIMHHOT TKAaHUHHA a00 6€3 HhOTO CIIpHUsie€ BUPOOJIECHHIO
MPOTUITYXJIMHHUX aHTUTII caMe€ y I[bOTO TAIllEHTa 1 CTBOpPIOE crenudiaHuit
IMyHOCTUMYJIOIOUUH  e(PEeKT, HO3BOJISIE€ 3amo0IrTH peuuanBaM 1 BUHUKHEHHIO
METacTa3iB.

CrnisibHO 31 CHIBpOOITHUKaMH [HCTUTYTY €KCIIepUMEHTaNIbHOT MaTOJIOr11, OHKOJIOT11
ta paaiobionorii imeni P.€. Kasempkoro HAH Vkpainu Mu cTtBOpMIH
Kp10ayTOBAKIIMHY HA OCHOBI HU3bKOMOJIEKYJISIPHUX MOJIMENTHIIB, 1110 YTBOPUINCS B
pe3ynbTaTi KploJAeCTPYKIii MyXJIMHHOT TKAHUHU KOHKPETHOTO Malll€HTA.
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Knminiyno Takok Oylno mMoOKazaHO, IO MICAS  KPIOJECTPYKINI  BEJIMKOTO
METacTaTUYHOro By3Ja (MpHOIM3HO 3 CaHTUMETPHU) PO3CMOKTYIOTHCS JApiOHI
MHOXHUHHI METaCTaTUYHI BY3JIH, K1 HE IMiJaBaIUCs KPIOBILIUBY 1 PO3TAIIOBYBAIHACS
B IHIIIH YaCTUHI TICHiHKH.

Meroanka Kpioxipyprii 3 KpioayTOBaKITMHAIlIE€I0 Oyia BIepIe po3podieHa HaMu 1
BIIPOBA/KEHA B KOMIUIEKCHE JIKYBaHHsS paky MEYiHKH 1 MOJIOYHOI 3aj03u Ha 0asi
kadenpu onkosorii HamioHanbHOTO YHIBEPCUTETY OXOPOHH 3/10pOB’sl YKpaiHu IMEH1
IT.JI. lymika, B KaiHImi [HCTUTYTY peHTTeHO-paioorii Ta oHKoJIor1i (HuH1 [HCTUTYT
paky MO3 VYkpainn), a Takox B KuiBCbkOMy MICBKOMY KJIIHIYHOMY OHKOJIOTTYHOMY
nentpi MO3 Ykpainu.

[TokazaHo, 1m0 MiCAs TPHOX POKIB Y PaHJOMI30BaHUX TIpylax XBOPUX Ha pak
MOJIOYHOI 3aJI034, 3 BKJIIOYEHHSM KpioTepamii 3 MOAAJIbIIO Kpl0ayTOBAKIIMHAIIIEIO,
PELUIUBIB 1 METacTa3iB yepe3 Tpu poku He criocrepiraetses (P<0,05) 1 HaBiTH yepes
5 pokiB P<0,02. Tonai, siK, 3riIHO 3 JITEPATYPHUMH AAHUMH, HICIS TPAJULIHHOIO
KOMIUIEKCHOTO JIIKyBaHHS PELIUIUBHU 1 METACTa3l BUHUKAIOTH MPOTATOM TPHOX POKIB
y 76-77 % XxBOpUX.

3rilHO 3 HAIIUM KIIHIYHUM MarepiajioM, CEpelHs TPHUBAIICTh JKUTTS IMICIA
KpIOXIpYpriyHUX ONeparliil Mpu MHOKMHHUX METacTa3ax B MeyiHll ckiana 1,5 poky,
a miclsl KploayToBakiuHalii - 2,5 poky. Ha 3aranbHOMY Tii BiJ3Haudajacsi CTiHKa
pemicis. Ilpu 1bOMYy MNEpBUHHUN OCEpPEOK paky ClijJi BUAAIUTH. 3a JaHUMHU
JTEepaTypH, TPUBAIICTh JKUTTS TMAIIE€HTIB 3 PAKOM MEYIHKA CTAHOBUTH Bij 6 MICSIIIB
1o 1 poky.

Tashchiiev R.
To Subsection 7.3, Section 7 Artificial Intelligence in Medicine

There are three health issues in global medicine which remain unresolved:
cardiovascular diseases, oncology, and traumatism. Oncology will be my main focus.
Increasing the frequency of radical surgical treatments, improving survival rates of
patients after combined and complex therapy, and making early (timely) diagnosis
considering a risk group are the key goals of oncology.

1. Oncology issues concerning diagnosis, treatment planning, forecasting, and
clinical observation of both healthy individuals and patients going through treatment
can all be addressed with the aid of artificial intelligence (Al).

It seems quite promising to create an Al-powered application to educate the
general public about the following:

- cancer can be cured;

- lung cancer is ranked first among malignant neoplasms in men in terms of
mortality, while breast cancer is the most common cancer in women. Primary liver
cancer remains the fourth-leading cause of cancer-related death worldwide, and
metastatic liver cancer mortality rate is in the range of 33% to 36%, regardless of
site of the primary tumor;
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- early diagnosis is essential for successful treatment;

- certain groups of people are at higher risk of malignant neoplasms for various sites
of cancer, taking into account genetic data, previous diseases, lifestyle, working
conditions, psychological attitude of a patient, region of residence, etc.

It should be mentioned that we were studying high-risk groups for developing
breast cancer using neural networks technology. The work was abandoned because of
a financing shortage.

The utilization of robotics and Al technology for early diagnosis and treatment of
different sites of malignant neoplasms is crucial.

The extent to which cancer has spread is particularly important for planning a
complex of diagnostic, therapeutic measures, and forecasting the outcomes of
treatment. It should be noted that despite the fact that a 1 mm tumor might grow or
even metastasize, diagnosis can be made when the tumor is 1 c¢cm in size using
specialized diagnostic tools (CT, MRI, mammaography, ultrasound, etc.).

Despite the introduction of modern diagnostic methods such as ultrasound,
mammography, CT, scintigraphy, MRI, laparoscopy, colonoscopy, and
bronchoscopy, tumor markers test, pathomorphological verification of the diagnosis,
and the results of immunohistochemical and molecular genetic studies, patients keep
getting admitted to specialized clinics with advanced-stage cancer.

It should be noted that although breast cancer can be detected visually, more than
50% of patients are still admitted to hospitals with a common tumor process, which
dramatically reduces the chances of undergoing radical treatment. With a 24-month
median survival time of metastatic breast cancer patients, the disease is essentially
incurable in the majority of patients.

Tumor resectability rate is the principal measure of promptness of cancer
diagnosis. Unfortunately, in the most specialized clinics, the resectability rate of
primary liver cancer is just about 10%, and if it is a metastatic cancer, it does not
reach 15-20%. It must be noted that in Ukraine (2019) those 72% of men and women,
and 73.8% of men diagnosed with liver cancer died within one year.

The main reasons for neglecting tumorsare lack of cancer awareness
among general practitioners, non-compliance with guidelines for the diagnosis (a
diagnosis with pathomorphological verification should be made regardless of the
location of the tumor and level of the health facility or rejected within 3-10 days).
Subsequently, the tactic of special methods of examination and treatment is
determined.

Early diagnosis will be greatly aided by the development of Al-powered software
for the examination of cancer patients, self-examination techniques training, and the
utilization of robot-patient dialogues.

Currently, cancer treatment options include surgery, radiation therapy,
chemotherapy, and immunotherapy. These common methods are widely used for
the comprehensive treatment of malignant tumors. It is important to keep in mind that
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the immune system is drastically damaged by the tumor itself, surgery, radiation, and
chemotherapy. Therefore, in order to increase the immunoreactivity of the organism,
immunotherapy is included in combination and complex therapies. Such a
multidisciplinary approach enables expanding the volume of surgical treatment and
increasing the number of patients with resectable tumors. There is little doubt that
using Al to determine treatment strategies for each unique patient is promising.
Development and adoption of an Al-powered program for resection of pelvis,
abdominal cavity, and chest organs for robots in accordance with the principles of
radicalism is also interesting.

Prognosis of the chosen therapy depends on a number of factors, including timely
diagnosis, stage of the disease, degree of cancer cell differentiation, localization of
the tumor process, age, concomitant diseases, etc. The application of Al will enable
more precise forecasting by considering a range of elements that could affect the
forecast.

3. Creation of an information program for health facilities (research institutes,
educational institutions, clinics) in order to discuss effective treatment methods and
introduce the most promising of them into clinical practice.

Chemotherapy drugs have become widely used in various fields of medicine
recently, including oncology. Systemic chemotherapy remainsa palliative
therapy (effective in general oncology up to 2 years). New chemotherapy regimens,
as well as targeted chemotherapy drugs, has somewhat improved the results of
complex treatment. However, as we have already noted, chemotherapy drugs sharply
suppress the immune system.

Previously, we have demonstrated that cryodestruction (liquid nitrogen cryoagent
at -196 °C), whether or not tumor tissue is removed, contributes to the production of
antitumor antibodies in patients with liver cancer, has a specific immunostimulating
effect, and helps to prevent recurrence and metastases.

Together with the academic staff of R.E. Kavetsky Institute of Experimental
Pathology, Oncology and Radiobiology of the National Academy of Sciences of
Ukraine, we created a cryoautovaccine based on low molecular mass polypeptides
formed as a result of cryodestruction of the tumor tissue of a patient.

It has also been proven clinically that upon the cryodestruction of a large
metastatic node (approximately 3 centimeters) multiple small metastatic nodes
located in another part of the liver which have not been treated by means of
cryotherapy get eventually absorbed.

The first-ever method of cryosurgery with cryoautovaccination was developed by
us and introduced into the complex treatment of liver and breast cancer on the basis
of the Department of Oncology of P. L. Shupyk National Healthcare University of
Ukraine, in the clinic of National Cancer Institute of the Ministry of Health of
Ukraine, as well as in Kyiv City Clinical Oncology Center of the Ministry of Health
of Ukraine.
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Recurrences and metastases have not been observed in randomized groups of
breast cancer patients within three (P<0.05) and even five years (P<0.02)
after receiving cryotherapy followed by cryoautovaccination. Comparatively,
according to records, recurrences and metastases occurin 76-77% of patients
within three years after traditional complex treatment.

According to our clinical records, the average life expectancy of patients with
multiple liver metastases who undergone cryosurgery was 1.5 years, and after getting
cryoautovaccination it increaseed up to 2.5 years. Overall, there was a stable
remission. In this case, the primary cancer should be removed. According to the
literature, the life expectancy of patients with liver cancer ranges from 6 months to 1
year.

Tepemenko B. M.
o po3ainy 1 «I[lapagurma
Micue Ykpainu B CBIiTOBIil ekocucTeMi IITYYHOr o0 iHTeeKTy. [IpodiiemaTuka

He3pakatouu Ha Te, 0 YKpaiHa Oyna 06araTo pokiB akTUBHUM T'paBLEM Y Taiysi
byHIaMEHTAIbHUX JOCHIDKEHb Yy Pl Cy4YacHHMX HAayKOEMHUX HampsMiB, Ha
CHOTOJHI Il TO3MIlIi JEIIO BTpaydaloThCs. 30KpeMa, Oararo HalluX BUITYCKHHUKIB
MIPOBIAHUX BY3iB, SIKI CHEIIANI3yIOThCA Y raiy3l 1HPOPMALIMHUX Ta KOMI IOTEPHUX
TEXHOJIOT1i, TOTOXKYIOThCSI Ha 3alpOUIEHHS MPOBIIHUX 3aKOpAOHHUX [T-kommnaHii.
[IpomuciioBICTh YKpaiHU CTHKAETHCS 3 MKOPCTKOK TIIOOATBHOIO KOHKYPEHLIEO, 110
MOENHYETHCSA 3 TPyIHOUIAaMHU Yy (piHAHCYBaHHI 1HBECTULIM 3 BUCOKUM PHU3HKOM Y
CKJIQJHUX TEXHOJIOTIYHUX cdepax, BKIIOYAOYM 1HPOpPMALiHI Ta KOMI IOTEpPHI
TEXHOJOTii. IM Takok 3aBaxkae cTapiHHS iHQPACTPYKTYpH, BKIIOYAIOUYM TEXHIKY, KA
HE TOTOBa A0 OIUGpyBaHHS, Ta ICHYIOYl BUPOOHUYI MOTYXKHOCTI KpaiHH, a TaKOX
yepe3 BIJACYTHICTh MOXKJIMBOCTEH MaciTaOyBaHHs Ta Audy3ii TexHomorii. [ToTpioxi
TPUBAJl 1HBECTULIMHI IUKIN y KIIOYOBHUX Taly3siX YKpaiHH, 30KpeMa €HEeProEMHUX
raimyssx.

JlocmipkeHHsT Ta 1IHHOBAIIIT BU3HAHI BAXKJIMBUM JKEPEJIOM €KOHOMIYHOTO POCTY Ta
KOHKYPEHTOCTIPOMOKHOCTI, aJie ICHy€ HarajibHa MoTpeda y OIBIIN KUTBKOCTI
iHBeCcTUII B YKpaiHy, 30KpeMa B MPOMHCIOBICTh. IcHye moTpeba iHTErpyBaTu
TFOPU30HTAJbHY MPOMHUCIOBY Ta I1HHOBAUIWHY TOJNITHKY 3 Taly3€BOIO Ta
TE€XHOJIOTIYHOIO, 00 CHIPUATH MPOMUCIOBIN TpaHcpopMmallii 10 €KOHOMIKH 3HAHb
[UIIXOM TIOCWJICHHSI MNPUCYTHOCTI BHUCOKOTEXHOJOTIYHUX CEKTOPIB, OJHOYACHO
CIIPUSIOYM MOJIEpHi3allli HU3BKO- Ta CEPEIHbOTEXHOJOTIYHUX CEKTOpIB Ta iX
3/1aTHICTh 3aCBOIOBATH HOBI TexHouorii. JlepkaBHi iHBecTuuii Ykpainu 8 HJAKP y
U(POBUX TEXHOJOTIAX 3HAYHO MEHII, HUK y MPOBIAHMX 1HAYCTplalbHUX KpaiHax,
Takux sk kpaiaum €Bpocoroszy, CIIA, Kanagum ta A3ii (Kwuraii, fAnownis, IliBnenna
Kopest), a y Takumx BHCOKOTeXHOJIOTTUHMX cdepax sk mTyunuid iHTenext (L)
JIep>)KaBHI Ta TPHUBATHI 1HBECTHUII B YKpaiHy y JAeciaTKH pasiB MeHml. Kwuraii
pO3poOMB CTpaTeriyHuii miaH Ha marpuMmky texnosorii LI Baprictio 150 mupa
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JoJ1apiB, BKItOUarouu po3poOky uwimiB I, skuit 3aBepuryetbes y 2025 pori, skuii
3abe3neuye no3uuii Kurtaro sik rio0anbHOl cynepaepKaBu Y BUCOKOTEXHOJIOTTUHUX
ramys3six IPOMHUCIOBOCTI, a TaKOX 3HAYHOIO MIpOIO0 30CEPEIKEHUI Ha 3aCTOCYBaHHI
texHoJorii I B necsati crpaTeriyHuX CEKTOpax.

Po3Butok mpommcioBocTi Ta 1HGOPMALIWHUX TEXHOJOTIM 3 OJHOTO OOKY
MOCWIIIOIOTH COIIaIbHY IHTETpallifo, a 3 IHIMOTro OOKYy 3pOCTa€ PHU3UK MOALTY
CYCIIIJILCTBA 3a CTyNeHeM KBami(ikaiii MpamiBHUKIB, sIKI MalOTh BHCOKHI PIBEHb B
obnacti iHGoOpMaIIMHUX Ta HUGPPOBUX TEXHOJOTIM Ta JCIKMM KOHCEPBATU3MOM
kBamidikamii B 1HIMUX cdepax. Takok iCHYIOTH MPoOJIEeMH BHPOBAKCHHS HOBHUX
TEXHOJIOT1H, iX BIUIMBY Ha PUHOK IIpalli Ta XapakTep mpali (HeBiAMOBIAHICTh HABUYOK
Ta 301JIBIICHHS KOHICHTpallii OaraTcTBa). B YkpaiHi iICHYIOTh CYTT€BI BIAMIHHOCTI Y
pIBHI EKOHOMIYHOi JisIbHOCTI Ta €(GEeKTUBHOCTI PHUHKY TIpalli, BKIHOYAIOUd
TEXHOJIOTIYHY CIeliali3allil0 Ta 1HBECTHUINI B JIOCTIHKEHHS Ta 1HHOBAIli. 3aBIsSKU
BIIPOBA/DKEHHIO HOBUX TEXHOJIOTI Ta aBTOMaTHW3alli 30UTbLIYETHCS KIIbKICTh
BHCOKOKBai(ikoBaHUX poOounx Mmicub. HaiiBui po30iKHOCTI y KBamidikaiii € y
npodecisix, MoB’s3anux 3 iHGopMaliiHUMU KoMn toTepHuMH TexHomorisimu (IKT),
BUPOOHHMIITBOM 1 OyJIBHUIITBOM. TpeTnHa pobo4oi cuin YKpaiHM Mae HEJOCTATHIM
piBeHb HU(PPOBUX HABUYOK. BiICyTHICTH KBami(iKOBaHUX JIIOJEH Ta TAaJlaHTIB
pU3MKY€e YNOBUIBHUTH 1HBecThlii. Hampuknan, 9 13 10 BUpOOHMKIB HaMararoTbCs
3HAUTH KBaMi(pPiKOBAHMX MPALIBHUKIB, 5Kl iM mOTpiOHI. [lomiOHMM unHOM OuTbLIE
MOJIOBUHU KOMITaHi|, AK1 IIyKatoTh crienianicti y raimysi IKT, 1 30kpema y cdepi LI,
MOBIJOMJIAIOTH TIPO TPYAHOII 3 iX HabopoM. OTxke, icHye morpeda pedopMyBaTu
HUHIIIHIO CUCTEMY OCBITH, a TaKOX Kparie nepea0adynuTi Ta PO3BUHYTH HABUYKH JIJIS
OCHAIIIEHHS poO0YOi CUIIM BiJIMOBIIHUMHA HA0OpaMH HABUYOK.

Jo migpo3ainy 2.2 po3aiiny 2 «OCHOBHI HANPSIMH J10CJIi/I’KEHb IITYYHOT 0
IHTeIeKTY»

OCHOBHI HAIPAMU I0CJIi)KeHb TA iIHHOBaLIN

OCHOBHI TIPIOPUTETH JOCHIIKEHb Ta I1HHOBAILll 00’€qHaHl y JBI 3arajibHi
KaTteropii: 3a0e3MeueHHs] TEXHOJIOTIH, 110 3a0e3MeuyloTh KOHTPOJIb 1 €KOHOMIUHY
He3aexkHICTh (I) Ta MpUCKOPEHHS! eKOHOMIYHMX Ta collialibHuX nepetBopensb (II).

TexHoI0rii IITYYHOr0 iHTEJIeKTy

VYHacniok 30UIbIIeHHS OOYHMCIIOBAIBHUX TOTYKHOCTEH, HAsSBHOCTI BEJIMKHX
00CATiB JaHUX B HOBUX AJITOPUTMIYHUX KOHIEMIIINA, THTEICKTYyaJbHUX MPUCTPOIB B
po3ymHuX pobOortax, mryyHui intenekt (III) dopmyeThcs gk omHa 3 HAWOUTBII
crpateriyaux texHosorii XXI cromitra. Te, sk mu nigxoaumo no 11, BuzHauatume
CBIT, B SIKOMY MU JKHBEMO.

B ymoBax »XOpcTKkOi r100aibHOI KOHKYpEHLII MOpAJOK JEHHMM YKpaiHu II0AO
nociikeHb Ta iHHoBawii i LI Gyne copusTé yCHiIHOMY PO3BUTKY BCIX HaIlIMX
rpoMajsiH 1 Oi3Hecy, 3a0e3meuyloud MNpU LbOMY BHCOKI €THYHI CTaHAapTH Ta
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IHKJTFO3UBHUM  MiAXiJ. YKpaiHa TOBMHHA IIOCICTM YMHHE Miclie B  cdepi
1H(bOpMaLIHHUX TEXHOJOTIH 1, 30kpemMa, TexHoorii 1.

Meta mnomsrae B ToMmy, mo0 yci rpomaasHu BimgyBanu mnepeBaru LI y
MOBCAKJACHHOMY JKHTTI — BIiJ ONTHUMI3aIlii JOPOKHBOTO PYXy Ta aBTOHOMHOTO
BOAIHHS, 100 3MEHIIWTH MOBCSIKACHHUM CTpeC TPOMaJasH 1 3HAYHO 3MEHIIUTH
KUIBKICTh JTIOPOKHBO-TPAHCIIOPTHUX TPHUTOMA, 10 CHpaBIl IHTYiTUBHMX CHCTEM Ha
ocuoBi I, sxi amanTyroThCs A0 TOTPeO MIOAMHM, MO0 MIATPUMYBATU iX ¥y
BUPIIIEHH] KOHKPETHUX 3aB/IaHb, MOKPAIIYIOYM YMOBH iXHbOi POOOTH Ta poOJsiuu
TEXHOJIOT1I0 MPOCTO Y KOPUCTYBaHHI Il BCIX, HaBITh He ekcrepTiB y cdepi LI.
TakoX CycHmibCTBO B IIUJIOMY OTpUMAa€e BUTOAY Bij pimieHb Ha ocHoBi LI ms
ONTUMI3AIlll )KUTTEBOTO IUKIY pecypciB (€Heprii, MpOAYKTIB XapuyBaHHS TOIIO) 1
3pO0OUTh X OLIBII EKOJIOTIYHO Ta €KOHOMIYHO CTIMKMMM — BiJI BUPOOHHUIITBA 0
po3MojAlly Ta BUKOpUCTaHHA. Jlikapi 3MOXyTh 3BEpHYTHUCA 3a MIATPUMKOIO
MOTY>KHOTO MAIIIMHHOTO HAaBYaHHS, 10 BHMAara€ BEJIUKUX OOCSTIB JaHUX, 1100
JOTMIOMOITH iM Y OPUHHATTI pIllIEHb MO0 A1arHOCTUKHM Ta Tepamii. [loxexxHuKu
OTPUMAIOTh MIJTPUMKY POOOTIB ISl HAOJMKEHHS JO HEOE3MEUHUX 30H BTPYUYaHHS.
3arajioM, Oporpec y raiaysl MITYYHOTO 1HTEJIEKTY Ta POOOTOTEXHIKH CIIiJi MOBHICTIO
BUKOPUCTATU JMJII NPOCYBaHHS YKpaiHM Ha pPHUHKMA I1HHOBAalUIMHMX pIIIEHb Ta
TEXHOJIOTIYHUX MPOPHUBIB y TMPOBIJHUX Taly3s X HAayKd W MPOMHUCIOBOCTI Ta
MIPUHECTH BCl CBOi MOTEHUIMHI BUTOAW I1HIIMM Tally3slM — TaKUM, SIK OXOpOHa
3JI0pOB’sl, CUILCBKE I'OCIIOIAPCTBO, BUPOOHUITBO, EHEPTETHKA, TPAHCIIOPT, EKOJIOTIS.

YOpoBap)keHHs IITYYHOTO IHTEJIEKTY Ta aJIrOpPUTMIB aBTOHOMHOI TOBEIIHKHU B
CKJIaJIHUX CHCTEMax, 10 MalOTh BAXKJIMBE 3HAUEHHS AJi1 O€3MEKU Ta Yacy, TaKux sK
CUCTEMHM, 1110 BUKOPUCTOBYIOTHCS Y BEJIIMKMX TPAHCIOPTHUX Mepekax, aBlalliifHii
TEXHIIll, OXOPOHI 370OPOB’Sl Ta MPOMHUCIOBHUX IUISIX, € TEXHOJIOTTYHUM BUKJIMKOM, aJie
TaKOXX 3HAYHOIO [IOBOI0 MOXIMBICTIO g Ykpainu. HeoOXimHO 3acrocyBaTu
OpIEHTOBAaHUM Ha JMIOAUHY eTuuHui 1 Haaiiaui LI, mo Oyae BupimanbHUM 1Sl 10ro
BIIPOBAXKEHHSI, Ta TOproenbHy Mapky LI, po3pobnenoro B YkpaiHi.

o miapo3ainy 7.6 po3ainy 7 «lITy4yHuii iHTeJIeKT y TPAHCNOPTI Ta
iHppacTpyKTYpi»

Jlorictuka. Po3poOka TexH0/10Tiil BUSIBJICHHSA TA JIOKaJi3allisi 00’€KTIB 3a
JTOTIOMOT 010 0e3NIIOTHUX JIITAJIbHUX anapaTisB

Po3pobka TexHoOTri#l BUSBICHHS Ta JIOKaJi3alli 00’ ekTiB 3a gomomoroto BITJIA €
OJTHUM 13 aKTyaJbHUX 1 TMEpPCHEKTUBHUX HaIpPsAMIB 3aCTOCYBAaHHS TEXHOJIOTIN
IITY4YHOTO 1HTeNeKTy. Lle mae 3Mory po3B’si3yBatu psij Aep KaBHHUX, TOCHOJIAPCHKUX
Ta OOOpOHHUX 3aBJaHb 1, 30KpeMa, CTBOPIOBATH TPUBHUMIPHI PEKOHCTPYKIIIT
MmicueBocTi (OyaiBenb, JdaHAmAdTIB), a TaKOXX MPOBOAUTH TOYHI BUMIPIOBAHHS 32
nonomororo kamep LIDAR, RGBD.

Mema: BuxopuctanHs BIIJIA 11 BU3HAayeHHS MEpPEIIKO 1 PO3MiI3HABAHHS
00’€KTIB Y HABKOJIMITHBOMY CEPEIOBUIII Y PeaIbHOMY Yaci.
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OOrpyHTyBaHHS J0CTIIKEHb TA OCHOBHI 3aBIaHHS

[Tonut Ha TEXHOJOTIT s aBTOHOMHUX TPAHCIIOPTHUX 3aCO01B 301IBIIUBCS pa3oM
13 po3BuTKOM IT 1 mTy4HOrO 1HTENEKTY. 3pOCI BUMOTH O aBTOHOMHOTO BOJIHHS,
JAOCTDKEHHSI [IOJ0 BUSBICHHS / YHUKHEHHS TIEPEIIKOJ Ta PO3IMi3HABAHHS
HABKOJIUIITHIX OO0’€KTIB — 3HAKIB JOPOXXHBOTO pPyXy Ta MMmOXoAiB. Takox
3aCTOCYBaHHS OE3MUIOTHHUX JIITATbHHUX amapaTiB CTajlo BaXXIMBUM Y TaKUX cdepax,
AK MOHITOPUHT CTUXIMHMX JIMX, BHSBICHHS TOPYIIEHb CYIHOILJIABCTBA Ta
OyIIBHUIITBA, IHTEJIEKTYaJbHHUM MOJIT 1 METOIM PO3II3HABAHHS 00’ €KTIB.

OOMeKEHICTh HassBHUX TEXHOJIOT1H:
- HU3bKA MOYHICMb CEHCOPIB Yepe3 0OMeNHCeHT XapaKmepucmuKu,
- 0bOMediceHICMb MEeXHON02TI CUHmMe3y 2emepO2eHHUX CeHCOPI8;
- 0OMedICeH s MEeXHON02I] PO3NIZHABAHHS 300PAICEHD.

3aeoanna. HeoOXimqHO po3pOOUTH aAanTUBHI aAJITOPUTMH OLIHKH TOYHOCTI
rereporeHHUX ceHcopiB (I'C), sKki OIIIHIOIOTH TOYHICTH KOXHOTO CEHcopa 3a
XapaKTepUCTUKAMM TEPEIIKOJI: SCKPaBICTIO, TJIIMOMHOIO, MO3UIIIEI0, JIUHAMIKOIO
3MIHH.

Po3zs’siz3annsa. Po3poOUTH ABOPIBHEBl AITOPUTMU PO3IMI3HABAHHS OO0 €KTIB Yy
pexumi peanbHoro vacy Ha 6azi YOLO ta ganux 3 I'C, mo MoXe NpPHCKOPUTH
nomyk Rol 6e3 Brpatrm TouHOCTI. Illo6 m030yTHCH OOMEKEHOCTI HasSBHHUX
TEXHOJIOT1, TPOMOHYIOTHCS AQJITOPUTMU TIOIMIYKY TIEPENIKOA 3 BHKOPHUCTAHHIM
TETEPOreHHUX CEHCOPIB Ta posmnizHaBaHHSAM 00’ekTiB (PO) 11 aBTOHOMHOTO
MOJILOTYy B PEXKHUMI pealbHOr0 dYacy 3 TakKUMH JBOMa MOJIYJISIMU: MOJYJIb
posmnizHaBanHs nepemko (MPIT) 3 Bukopucranusm cencopiB 1D-LIDAR 1 kamepu,
a TakoXX JBOPIBHEBUI MOAYJb posmizHaBaHHs 00’ ekTiB (MPO) B pexuMi peasibHOTO
4acy, BUKOPUCTOBYIOUH JaH1 3 TETEPOTC€HHUX CEHCOPIB.

Crparerist 10CTiIKeHDb | pO3po0KH
Ha oOcHOBI HWXYEHABEACHHX CTpaTerii po3poOMTH HOBI METOAM, IO
3a0€3MeuyoTh 1 YHIBEPCAJIBHICTh JJIsi OC3MUIOTHUX MAIllMH, 1 CIeliani3aiiio Ha

BIUIA.

- Po3poOka OCHOBHHMX TEXHOJOTIA ISl MIATPUMKH OyAb-SKOi HOBOI TEXHOJOTIT
aJIalITUBHOTO TE€TEPOreHHOT0 JaTHUKA 3aJIeKHO B PI3HUX XapaKTEPUCTHK
HEPEIKOI.

- Po3poOka cTparterii mojojaHHs iICTOTHUX 0OMEKEeHb HasiBHOI TEXHOJIOTII.

- CTBOpEHHA CcTparterii pO3BUTKY TEXHOJIOTII 3 BIAKPUTHM KOJOM, sIKa BiAoOpakae
HOBI TEXHOJIOT1YH] TEHIEHIII].

- Buxopucransas mixkHapoaHOT IHPPACTPYKTYPH.

- CrBopeHHsa Oi13Hec-cTpaTerii Ha OCHOBI OOMIHY TEXHOJOTIAMH Ta Ol3Hec-
IPUAATHOCTI.

- CTBOpEHHSI CUCTEMHU JOCIIKEHb Ta IMPOEKTYBaHHS 3a JOMOMOTOI0 aHAII3Y
MOCJIIJOBHOCTI TECTIB Ta OOMIHY JJAHUMH.
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IInawn oocniodcenms

1-i1 eram: 6a30BHil [U3aliH CUCTEMH

- AmnHami3z TOYHOCTI JAaTHUKIB, BUMIPIOBAaHHS pPHU3UKY 3ITKHEHb 1 MPOBEICHHS
EKCIIEPUMEHTIB HaBUaHHS ISl PI3HUX XapaKTEPUCTHUK MEPEIIKO/I.

- Po3poOka anroputMmy BUSIBJICHHS IEPEIIKO] Ha 0a31 HEOJHOPITHUX CEHCOPIB.

- AnropuTM po3mi3HaBaHHS ACKIUIBKOX 00’€KTIB Ha OCHOBI JaHUX 3 aJalTHBHOTO
ceHcopa.

2-1i eTar: ONTHMI3allisl MOyJIsA, a/IalTallisd Ta MepeBipKa y pi3HUX CUTYyaIlIsX

- Peamnizais Ta ominka epexktuBHocTi BITJIA

- JIOTOBHEHHSI TEXHOJIOT1i TETEepOTeHHUX CEHCOPIB O aBTOHOMHOI EKCILTyaTallil
BIUTA.

- AHami3 Ta onTUMIi3aIis MOIYIIB i1 BOYAOBaHUX CEPEIOBHIIL.

OQuikyBaHe BHKOPHUCTAHHSI PpPe3yJbTATiB TEXHOJIOTiIH BHUSIBJICHHA Ta
JoKaJizanii 00’€KTiB 32 10MOMOr010 0€3MUIOTHHUX JITAJLHUX anaparis

TexHo0T110 BUSIBJICHHS MEPENIKO Y pealbHOMY 4Yaci Ta po3Mi3HaBaHHS 00’ €KTIB,
sika 0a3yeThCcsl Ha KOHBEPIreHIlii JaHUX 13 HeOJHOPITHUX CEHCOPIB IS OC3MIIOTHHUX
JMTaTbHUX amapariB, MO>XHA BUKOPUCTOBYBATH K y OE3MUIOTHOMY TPAaHCIIOPTHOMY
3aco01, Tak 1 6e3mocepeanro B chepi UAV. Ilio poboTy MokHa BUKOPHUCTATH B
PI3HMX CHUTYyallisiX, 30KpeMa [Jis 3amo0iraHHs coLiajdbHUM KatacTpodaM Ta s
JOCTaBKU TOBapiB NPUBATHUMHU KOMITAHISIMH.

PR: mnpec-peni3, ypaxoByHOYM KIIOYOBI TEXHOJOTIT AaHOI miathopMu
00CITyrOByBaHHH.

TexHiyHa BHUCTaBKAa: BUCTABKA TEXHIYHMX EKCIOHATIB JjIs BIJMOBiAI Ha pi3HI
TEeXHIYHI KOHCYJIbTaIll1, TOB’s13aH1 3 TEXHOJIOT1€10 BU3HAUCHHS 3aB/IaHb.

JlemMoHCTpalisi Ta ToONepeaHss KoMeplliami3alisi: MpPOCyBaHHS 32 JIOMOMOTOIO
norepeIHbO1 KoMepIliani3allli Ha OCHOBI ITi€] TEXHOJIOTI.

Po3po0Oka uniulicHUX, PO3yMHHX, Oe3NMe4YHHMX, JAOCTYNIHMX Ta IHKJIK3MBHHUX
CHCTEM MOOITBHOCTI

VYkpaiHa moBUHHA MIATPUMYBATH KOHKYPEHTOCIIPOMOXKHICTh CBOEI TPaHCIOPTHOI
rajy3i Ta KepyBaTH TpaHC(OPMAIIEI0 TPAHCTIOPTY, 110 0a3ye€ThCsl HAa MPOIO3HIIii, 0
MOCJYT, 10 KEPYITHCS MOMUTOM, OE3MEUYHUX Ta CTIMKUX CIYyXO0 MOOIIBLHOCTI.
BianoBigHi JOCHIAHUIIBK] Ta IHHOBAIlIMHI 1HIIIATUBY JIOMIOMOXKYTh MIATOTYBATH TaKl
neperBopeHHs. HoBi udposi TexHoorii, Taki sk Benuki gani (Big Data), [ntepraer
peuedt (IoT), mTyuyHH 1HTEIEKT Ta BJOCKOHAJICHI CYMyTHUKOBI HaBIraIiiiHi MOCIyTu
(Galileo/EGNOS), HamaroTh BEJIMKWNA MOTEHIAN JJIi PO3BUTKY MIAKIIOUEHOTO Ta
aBTOMATU30BAHOTO TPAHCIOPTY Ta YMPaBIiHHS TpapikoM MO BCIA TPaHCIOPTHIM
mepexi. Lle Moke 3a0e3neunTH 3HaAYHI TepeBard B cdepl Oe3meKu, eKOoJOorii,
€KOHOMIKH Ta COLIAbHOT CHUTYyaIlil 3aBAsKA 3MEHIICHHIO aBapiid, CIPUIMHEHUX
JOJICBKUMU TIOMIJIKAMH, 3MEHIIIEHHIO TIOPOXKHIX 3aTOPIB, 3SMEHIIICHHIO CIIOKHUBAHHS
eHeprii Ta BUKHIIB TPAHCIOPTHUX 3ac00iB, TMIABUIIECHHIO €(QEKTUBHOCTI Ta
MPOTYKTUBHOCTI TPAHCHOPTHUX OIMEpalliii, MOKpaIIeHHIO YMOB TIpaili, CTBOPEHHIO
HOBUX pOOOYMX MICIb Ta CHPHUSHHIO COIllaibHIM 3ryproBaHocTi. II[o6 mocartu
ycmixy B I TpaHcdopmarii, crapitody (1 HE 3aBXIU CTIWKY) TPaHCIOPTHY
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iHppacTpykTypy VYKpaiHM TOTpIOHO MIATOTYBAaTH [Jisg 3a0e3MedeHHs  OlIbIIn
e(eKTUBHOTO Ta PO3YMHOT0 (PYHKI[IOHYBaHHS. Pe3ynbTaTu qOCHiKeHb Ta IHHOBAIIIN
CTBOPATH OCHOBY JUIsl MailOyTHIX CTaHIAPTiB, CTBOPIOIOYM €BPOIMEHMCHKI Ta CBITOBI
PUHKHM, a TaKOXX aJanTyloud Ta MOJEPHI3yIOUM 3arajbHy HOpMatuBHY 0a3zy. LL[o6
MaKCHMI3yBaTH COLiajbHI, €KOJOTI4HI Ta EKOHOMIYHI BUTOAM, Ha JOJATOK 0
TEXHOJIOTIYHUX PIIICHb BAXKJIMBO PO3TJISTHYTH Taki JIIOACHKI Ta COIaJIbHI aCHEeKTH:
aHaui3 pakTopiB Ta MOJETCH MOOITBHOCTI, MPEACTABICHHS PI3HUX COLIaTbHUX TPYI 1
BKJIFOUEHHS HOBUX PillleHb, 3MiHH B CIPOMOXHOCTI Ta MPUHHSATTS TPOMAICHKICTIO.

besnmeka Ta  KOHKYPEHTOCHPOMOXKHICTH  aBTOMAaTH30BAHOI  CHCTEMH
ABTOMOOLIBHOI0 TPAHCIIOPTY

3aBnanHs. BnpoBaauTte 111 COUIBHOI, TIOB’sA3aHOiI Ta aBTOMAaTU30BaHOL
MOO1IBLHOCTI Ha JOporax Ha piBHI KpaiHH.

Mera: OKpeciIuTH CYCHUIbHI BUIOJM, 3MIUHUTA KOHKYPEHTOCIPOMOXKHICTb
YKpaiHCBKOi MPOMUCIIOBOCTI Ta HAJICKHUM UYUHOM KEPyBaTH TPUBAIUM €TaroM
Mepexoqy 1O BHCOKO3B’S13aHOI Ta aBTOMATU30BAHOI TPAHCHOPTHOI CHCTEMH
0e3MeyHuM 1 HaJliHUM CIIOCOOOM, CIPHUSIOUM COLIaJbHIN 1HTErpamii Ta 3arajbHii
e(EeKTUBHOCTI, BPaxOBYIOUM OCOOUCTY MOOUIBHICTh, OJHOYACHO 3MEHIIYIOYHU
3arajibHUi BIUIMB HA JIOBKLJIS.

IToTenuiiini 3aBIJaHHSA TA TEMH TOCiIKEeHH .

- B3aemomiss  aBTOMaruM30BaHUX  TPAHCIOPTHUX  3acO0IB 3  HABKOJMIIHIM
cepenoBuileM, (i3UUHOI0 Ta HUPPOBOIO 1HPpPACTPYKTyporo, iHTepdeiicamu 3
IHITUMY BUJAMU TPAHCTIOPTY.

- TexHiuHI Ta HETEXHIYHI 3acoOu: po3yMHI naTHuku, 3D-kaptu HD, nepenosi
TEXHOJIOT1i CYNMyTHUKOBOI HaBIrallii, aHami3 JaHWUX, IITYYHUH IHTEIEKT, €THKa,
KOH(D1ICHIIIMHICTb, Oe3MeKa, BIAMOBIJANIBHICTh 3a JOCTYMHICTh KiOepOe3meku,
NPUNHATTS KOPUCTyBadaMH Ta TPOMAJICHKICTIO, YIPaBIIHHSA Ta MIKXHAPOJIHE
CITIBPOOITHHIITBO.

- BrumB aBTOMaTH30BaHOT CHCTEMHU aBTOMOOIUTHEHOTO TPAHCTIOPTY HA CYCITLIIBCTBO Ta
HaBKOJIMIITHE cepeoBUIle (EKOHOMIYHUM, EKOJIOTTYHUHN, COIlIaJIbHUI, HABUAJIbHUM,
KBaMi(iKalliHUN aCEeKTH, TpaleBIallITyYBaHHS ).

- IllupoxomaciTabHi TPaHCKOPJOHHI JAEMOHCTpaIlii, 00 OTPUMATH YSBJICHHS PO
MO>KJIMBOCTI aBTOMATHU30BAHMX CHUCTEM BOJIHHS Ta iX OOMEXKEHHS, a TaKOX JJIst
PO3rOpTaHHS.

Po3po0ka epeKTHBHOI Ta iIHHOBALiHHOI TPAHCIIOPTHOI iIHQpacTPyKTYpH

3aBnannHs. [HHOBariitHi 1HQpacTpyKTypu OyAyTh KUTTEBO BAXKIUBUMHU IS
BripoBapkeHHsT Mepexki TEN-T Ta TeXHOJIOTIYHOTO mepexoay N0 e(PEeKTUBHOTO
OOMEXEHHS BUKH]IIB MapHUKOBUX Ta3iB. TakMM YMHOM, ICHy€ MOTpeda B HOBHX
pIIIEHHsIX, 00 3a0€3MeuYnTH, HE3BaKAIYM Ha HasBHI OMOHKETHI OOMEXEHHS,
TpaHCIOPTHY iH(pacTpykTypy YKpainu. Ii Mo’kHa HiATpUMyBaTH, MOJIEpPHI3yBaTH Ta
po3umproBaTy i 3abe3nedeHHst eeKTUBHOCTI. [IpOorHO3yBaHHS 3MIHM KIIIMATy €
BUpIIIAJIBHUM  JJIE  pO3pOOKM HOBUX THUMIB  1HHOBAIIMHOI  TPaHCHOPTHOI
iHppacTpykTypu Ha 2050 pik, ae 3pocTtae mnpobsiema CTIMKOCTI Ta BIUIMBY Ha
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JNOBKULISA. bBiibiie Toro, 30cepe/’keHHs yBark Ha HOBUX BHUIAaX TPaHCHOPTY Ta
3BHYAAX € KJIIOYEeM JO TMOJIMIIEHHS B3a€MO3B’SI3KY Ta, OTXKE, IMIJBUIICHHS
KOHKYPEHTOCTIPOMOXHOCTI Ta SIKOCTI1 TMOCIYT.

Mema: po3poOKa Ta 3aTBEPIKCHHSI HOBHUX PIIICHB JJIS 1 ABUIIEHHS €(DEeKTUBHOCTI,
IHTEpPMOJANBFHOCTI Ta OE€3MEKU TPAHCIOPTHOI CHCTEMHU JUIS MAaCaXUpiB 1 BaHTAXIB.
OpHOYacHO 3MEHIINTH BUKUAM MAapHUKOBHUX Ta3iB BiJ TPAHCIOPTHUX OMeEpaiiil Ta
MOKPAIIUTH E€KOJIOTIYHI TOKa3HUKA poOIT 3 TEXHIYHOTO OOCITyroByBaHHS Ta
MOJIEpHI3allil TPAHCIIOPTY MPOTITOM YChOT'O JKUTTEBOTO LUKITY 1HOPACTPYKTYPH.

Tlomenyitini 3a60anHs ma memu OOCAIONHCEHHS.

- Po3pobutu Ta BUmpoOyBaTH HOBI METOAM MIATPUMKH Ta MOJEpHi3alii
TPAHCIIOPTHO1 1HPPACTPYKTYpPH 3 METOIO MiJABUIIICHHS O€3MeKH, CTINKOCTI KIIIMaTy
Ta BIUIUBY Ha HAaBKOJHIIHE CEPEIOBUINE (BKIIOUYAIOYN CEPEOBUIIE ICHYBaHHS Ta
010p13HOMAHITTS) Ta pO3POOUTH HOBI PILLICHHS AJIsl 320€3MeYeHHS MOO1IBHOCTI.

- IligTpuMyBaTH pO3BUTOK TPAHCIOPTHOI 1HPPACTPYKTYypH, s5Ka 3a0e3MEeUUTh
PO3MIIIIEHHSI HOBUX BHUIB TPAHCHOPTY Ta MOKpAIIEHHS 1HTErpaiii (HalioHaJIbHOI,
PErioHANBHO1) TPAHCIOPTHOI 1H(PACTPYKTYPH Ta €HEPreTUUYHUX CUCTEM IUIIXOM
pPO3ropTaHHs BiIMOBIIHOT IHGPACTPYKTYPH.

- Iurterpamis ¢i3uuHoi Ta 3axuileHoi HUPPOBOI 1HPPACTPYKTYpH, BKIHOYAIOUU
aCHeKTH KiOepOe3neKu.

- Po3pobutu iHCTpymMeHTH myig 300py iHQopMalii Ta yOpaBIiHHS JAaHUMHU IS
MOHITOPUHTY €(pEKTUBHOCTI poOOoTH 1HGPACTPYKTYpH (KOe(DIlliEHT BUKOPUCTAHHS
aKTHUBIB) Ta €()EKTUBHOTO YMPABIIHHS 3MIIIAHUMHU aBTOMAPKAMH Ha JOPOKHIX
MepeKax.

- Po3pobutn Ta mnepeBipUTH MOJENI YIPABIIHHS, PEryJIIOBaHHS, JIEp KaBHUX
3aKyMiBeJb, HOBI KOHTPAKTHI MOKAa3HUKU €()EKTUBHOCTI, CTUMYJIHU JJIS MIITPUMKH
Ta MOJIEpHi3allii IHPPaCTPyKTypH.

VYrpoBamxkenss. [IoTeHI11HI BUKJIMKK Ta TEMU JTOCHIIKEHb OYIyTh PO3IJIAIaTUCA
[IUISIXOM CIIIIBHUX JOCHIIKEHD Ta IHHOBAIlIH.

Po3po0ka Maii0yTHbOI TPAHCNOPTHOI Mepexi Ta iHTerpoBaHe YNPABJIIHHS
AOPOKHIM pyXom

3asoanua. BiacyTHicTh cBoeuyacHOi 1H(oOpmalii, HaIIHHOCTI, MYJIbTUMOIATBHOI
KoopauHallii, Oe3neku, KOMGOpTy TaCaXKUpPIB Ta JIOCTYNMHOCTI KOJEKTUBHOI
MOOIJIBHOCTI, IO MOCHJIIOETHCS Yepe3 Hee(HEKTUBHUN BaHTAXKHUN pyX, MPU3BOAUTH
710 30LIbIICHHS BUKOPUCTAHHS  IHAUBIAyaJlbHOrO TpaHcmopTy. IlomonanHs
3araJbHOCUCTEMHUX OOMEXEHb MPOMYCKHOI CIIPOMOKHOCTI JO3BOJIUTH TMOJIMIIATH
yIOpaBJIiHHS MMOTOKAMHM PyXy Maca)XMpiB Ta BaHTaXIB, 3a0€3MEUUBIIN Oe3nepeOiiHy
MOOUTBHICTh 1 TPAHCHIOPT «BiJl JBEPEH 110 ABEpEi», 110 MPU3BEAE A0 ONTUMAIBHOTO
PyXy TPaHCIOPTY Ta 00X0ly THMYACOBUX OOMEkKEHb MPOMYCKHOI 31aTHOCTI.

Mema: po3poOUTH Ta MATOTYBaTH J0 PO3TOPTAHHS MEPEIOBOT MYJIbTUMOIATBHOT
Mepexl Ta IHTETPOBAHOI CHUCTEMHU YIPABIIHHS JOPOKHIM pyxoMm, 1100 3abe3neunTu
6e3nepeOiitHy MOOUTBHICTD «BIJ ABEPEH 0 IBEpEil», MABUIIUTH OE3MEKY, 3MEHIIIUTH
3aTOpH Ta BUKHJIM Ta3iB, IIOB’sA3aHI 3 TPAHCTIOPTOM.

[ToreHiiiini 3aBIaHHA Ta TEMH JOCHIHKEHHS
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- ApXiTeKTypa Ta KOHIICMIIiS omeparii s epeKTUBHOI, CTIHKOI Ta aganToBaHOI
MYyJIbTHMOJANBHOI Mepexi Ta cucremMu ynpaBiaiaHs Tpadikom (NTM),
BUKOPUCTOBYIOUH TE€PENOBl IHU(PPOBI TEXHOJOTIYHI pIIIEHHS Ta CYMYTHHUKOBI
HaBITaIiiHI CITy>KOH.

- InTerpamis mepexx o0OCIYroByBaHHS 3 KOONEPAaTUBHUMU Ta MiAKIIOYEHUMU
TPAHCHIOPTHUMHU 3ac00aMM JUIsl TIOJIMIIEHHS YMPaBIIHHS JOPOXKHIM PyXOM Ta
3arajlbHOro BUIIOTO BiJICOTKA iH(opMaIlii mpo MOOITEHUX MaHAPIBHHUKIB.

- Ilepesipka mynpTuMOAanbHUX cucteM NTM HacTYmHOTO MOKOJIHHSA (BKIIOYAI0YN
BHYTPIITHROMOAJIbHY ONTUMI3aLlil0 Ta pO3pOOKY 1HTEpEiciB).

- IIpo6Gnemu oOMiIHY AaHUMM: MOjeNI OOMIHY Ta BUKOPHUCTAHHS JaHUX PI3HUMH
JIEp’)KaBHUMHU Ta TPUBATHUMHU 3al[IKaBICHUMHU CTOPOHAMH, MOTpeda y CHUIBHHUX
MiX0JaxX Ta MpaBUiiax.

- OnruMizailis pyxy 3BUYailHUX, aBTOMATH30BAaHUX Ta OE3MUIOTHUX aBTOMOOLTIB Y
MyJIbTUMOJaIbHIN cucteMi NTM.

- 3ale3neyeHHs CHIBMOJAJIBHUX BAHTAKHUX TPAHCHOPTHUX IMOCIYT Ha pIBHI
VYkpainu, NOB’A3aHMX 13 TJI00AJbHUMH JIAHLIOTaMU IIOCTaBOK Yy MeEKax Jo0pe
CUHXPOHI30BaHOi, PO3YMHOI Ta 0e31epediitHOT Mepexi.

- BxitoueHHs MonoXeHb 1010 M’SIKOi / aKTUBHOI PYXJIMBOCTI (BeJOcUIlequ +
X0/604).

VYrpoBamxkeHHs. [IoTeHI1IHI BUKJIUKY Ta TEMHU JTOCHIIKEHb OYIyTh PO3TJIsaTUCS

[IUIIXOM CIJIBHHUX JOCILIKEHD Ta 1HHOBAIIIH.

MyabTHMOAAJIbHI BAHTAKHI JIOTICTHYHI MOCIYTIH Ta MOCJYTH 3 MOOLIBHOCTI
nacakKupis

3aeoanna. IloTpiOHI HOBI MOCAYrd 3 MOOLIBHOCTI JJIA JItOJIed 3 OOMEKEHUMU
MO>KJIMBOCTSIMH, 1100 3a0€3MeUUTH CIPaBEIMBUN JOCTYH 10 HOBUX TEXHOJIOTIH.
Omneparopy JAepKaBHOIO Ta MIPUBATHOIO TPAHCHOPTY pO3BHUBAIOTH CBOI MOZENI
MOCJIYT — PO3MHUBAIOYM TPATUIIAHI PO3MEXKYBAHHS MK TPOMAJICBKUM TPAHCIIOPTOM
Ta IPUBATHOIO MOOUTBHICTIO Ta MK PI3HHUMH BUIaMU TPAHCIIOPTY.

Mema: 3a0e3neuynTd KOHKYPEHTOCIPOMOXKHICTh YKpaiHM y cdepi JOTICTUKHA Ta
MOCIYT MOOUIBHOCTI, OJJHOYACHO 3MEHUIYIOYM BIUIMB KJIMAaTy Ta HABKOJUIIHHOTO
cepenosuma BiamoBigHO A0 Ilapmspkoi yromu. Po3pobutu Ta 3aTBEpAMTH HOBI,
HU3BKOBYTJICIIEBI MiAXOAM 0 CHUCTEMH BAHTAKHOTO TPAHCHOPTY Ta JOTICTHYHHUX
omeparliii MpPOTATOM YChOTO J>KUTTEBOrO IMKIYy. Po3pobutm Ta 3aTrBEpAMTH
OpIEHTOBAaHUN Ha JIOAEH PO3yMHUH IPOMAaJCHhKUI TPAHCHOPT Ta MOCIYTH 31 CTaNOi
MOOUITBHOCTI y BC1X BUJAX CLIBCHKOI Ta MIChKOI MICIIEBOCTI.

IMorenuiiini 3aBJaHHSA TA TEMH JO0CJIiIKeHHS .

- Hogi uudposi indpacTpykTypH, iX B3a€MO3B’SI30K 1 B3a€EMOJISI 3 CYINyTHUKOBOIO
HaBiramieo YKpainu Juis miBUIICHHS €(DEKTUBHOCTI JIOTICTUYHUX JIAHITIOTIB.

- OIiHUTH HOBI J1JIOBI Ta OINEpaliiiHl MO, iX 3alHSTICTh Ta COILaIbHI HACIIIKU
(Hanpukiaa, HeoOX1IHICTh MIJBUILEHHS KBatidikallii Ta nepekBaiidikaii pooodoi
CWJIM), BPaXxOBYIOUM HOBI MU(POBI Ta KOCMIYHI TEXHOJOTIi, TPAHCIIOPTHI 3acO0HU
(manpukian, OE3MUTOTHI JITAlbHI amapaTv), HOBI MoJell MOOUIBHOCTI Ta HOBI
CBITOBI TEHIEHIII.
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- OUiHATH BIUIMB Ta MOJIMBOCTI KOOTIEPATUBHOI, IMOB’A3aHOI Ta aBTOMATH30BaHOI
MOOLTPHOCTI Ha MYJIBTUMOAAJIbHY BaHTaXHY JIOTICTHKY Ha OCHOBI HU(POBHUX
TEXHOJOTIM Ta CYNyTHUKOBUX HAaBIraiiiHUX ciyx0 VYKpaiHu, BiIKpUTHX
mwiatdopm Ta cTaHAapTiB / GopMaTiB JAHUX.

- Po3poOka Ta BU3HAYCHHS HOBHX MOJEJICH YIPABIIHHA JOCTYITHUMHU, PO3YMHUMHU
MOCTyraMHi MOOUTBHOCTI JIJISL BCIX.

- Bumoru, mo BHHHKAIOTH uepe3 MailOyTHIO B3aemonilo (i3uuHOi, HUPPOBOI,
TEeXHIYHO1, COIiaTbHOI (OXOPOHA 3I0POB’S, OCBITA TOIIO) Ta MPOCTOPOBUX CUCTEM.

- ApnanTarnis ekocucteMu gaHux/IHTepHeTy pedelt 11 iHTerparii HOBUX TEXHOJIOT1H
3 pI3HUX JpKepen (BKIIOYAIOYM HETPAHCIIOPTHI) Ta 1HTErpaiii HOBUX MOTped y
MOO1IBHOCTI (MOIEI).

Vnposaooicenns. IloTeHIIHI BUKJIMKA Ta TEMH JOCTIKEHb OYAyTh PO3IIsAaTUCS

[IUIXOM CIIUIBHUX JOCHIIHKEHD Ta 1HHOBALIH.

HigBuieHHs 0e3leKH TPAHCIOPTY — 32 PEKUMOM Ta MiK peKUMAMHU

3aeoannsa. be3nexka € TEpHIOYEProBUM 3aBJIAaHHSIM OyAb-sSKOi TPaHCHOPTHOL
cuctemMu kpainu. OCHOBOIO 0€3MEKOBUX JOCIIIKEHb € TEXHOJIOT1i, HOpPMAaTUBHI aKTH
Ta JIOJACHKUI (akTop (IHOUBIIyalbHI Ta OpraHi3aliiiHl acleKTH, BKIIOYAIYH
B3a€EMOJIII0 3 ABTOMATHU3alli€l0). Y Ipoleci AOCHKEHb HEOOXITHO BpPaxOBYBATH
PU3BMKH Ta CHUCTEMHICThb, BKJIOYAIOUM TPAHCHOPTHI 3acolu, 1HPPaCTPyKTypy
(Hampukiaa, 3aidi3HUYHI BOK3allM, A€pOMOPTH Ta TOPTH), (I3UYHE CepeOBUIIE
(HampukIIaa, Morojia) Ta pi3HUX CyO’ €KTIB (HAINPUKIIAJ, BUPOOHHKIB, PETYJSTOPIB,
oreparopiB, KOPUCTYBauiB), a TaKoX yci ixHi 1HTepdeiicu. ByayTs posrisHyTi
KOHKPETHI TMWUTaHHS JJI1 KOXXHOTO BHUJIy TPAHCIOPTY Ta CHUHEPris MIX BUIAMU
TPAHCIIOPTY, 30KpPEMa 11010 KyJIbTypH O€3MeKH, BUKOPUCTAHHS JaHUX Ta B3a€EMOJII 3
6e3mnekoro/kidepoesnekor. OcobnuBy yBary Oyae NpUIIIEHO HHU3bKOYACTOTHUM
MOJisSIM 3 BHCOKMMHM HacCHiAKaMH (HampHUKJIaJ, aBapisiM MacaKUPChKUX CYACH) Ta
HaJ3BUYAHUM TpoOiemMaMm, W0 NOTpeOyITh IMBUJKOTO AOCHIDKEHHS  JUIs
MIPUCKOPEHHsT 3a0e3neueHHd Oe3neku. Bsaemonito Oyae BHUKOPUCTAaHO B XO/Il
JOCIIKEHb HAa HAlllOHATBHOMY, €BPONEHCHKOMY Ta MI)KHAPOJHOMY PIBHSX pa3oM 13
HalllOHAIPHUMHU OpraHaMH BJIaJId, ar€HTCTBAMHU Ta MDKHAPOJHUMH OpraHi3alisiMu
JUTSl BAOCKOHAJIEHHSI HOPMOTBOPYOCTI, COPHUSHHS Oe3Mell Ta KOHTPOJIIO.

Mema: crpuaTH 3HAYHOMY 3MCHIICHHIO aBapiii Ta 1HIUWACHTIB, J€TaJIbHHUX
BUIQ/IKIB, TPABM Ta €KOJIOTTYHOI IIIKOJIH.

IMorenuiiini 3aBIJaHHA TA TEMH QOCJiIKEeHH .

- IloOynoBa, aHaniz gaHuX Ta OOMIH JaHUMH Mpo O€3MeKy Ta MpO PO3BIAKY 100
Oe3reKu.

- Po3yMiHHS Ta mNpOTHO30BaHA OIlIHKA PU3HKIB O€3MEeKH JUIsi TPOEKTYBAHHS,
eKcIuTyaTariii Ta €eKTUBHOCTI CHCTEMH.

- Jlroaceki ¢akTopu, BKIOYAIOYM COLlalbHY MOBEAIHKY, HOB1 MOJENl MOOUIBHOCTI,
CpUHATTS 1HMOpMaIlii, CUTyalliifHy 0013HAHICTh 1 B3a€MO/Iisl 3 aBTOMATH3AIIIEIO.

- IlnaBHa B3aemoJis MDK ycCiMa KOpPUCTyBadaMH, iX TPaHCIOPTHUMH 3aco0amu,
1H(ppacTpyKTyporo Ta (I3UYHUM CEpEJOBUIIEM Yy O€3MeYHOMY CHCTEMHOMY
MAXOI1.
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- Hosi TexHouorii Ta pimeHHs 010 Oe3NeKH, BpaXxOBYIOUM BUHUKAIOUl PU3UKU Ta
MO>KJIUBOCTI (HANPUKIIA], IITYYHUHN 1HTEJICKT).

- Ilokpamena miAroToBKa, MepeBipKka, MOHITOPUHI Ta BHKOHAHHS HOPM O€3IEKH,
NpaBWi, CTaHAAPTIB, CHCTEM YIpaBIiHHA O€3MeKOI0 Ta HABYAHHSAM, BHBUCHHS
MOTEHIlIaTy KOCMIYHUX TEXHOJIOT1H YKpaiHu.

- YrpaBniHHS aBapisiMH Ta IMIBUAKE pearyBaHHS.

YnpoBamkenns. [loTeHIIHI BUKIUKU Ta TEMU JOCTIKEHb OyTyTh PO3TISAATUCS

IIUISIXOM CHIJIBHUX JTOCIIIPKEHb Ta 1HHOBAIIIH.

o po3niny 8 «HaykoBe, kajjpoBe Ta MaTepiajibHe 3a0e3Me4eHHs] HAIlIOHAJIbHOL
€KOCHCTEeMHU IITYYHOI'0 iHTeJEeKTY»

OCHOBHMMHU HampsiMaMy TIJBUIICHHS PIBHS 3a0€3ME€UEHOCT] PUHKY TEXHOJIOT1N
MITYYHOTO 1HTENEKTY KBali(pikoBaHMMU KaJpaMu Ta piBHA 1H()OPMOBAHOCTI
HaCEJICHHS PO MOXKJIMBI Chepr BUKOPUCTAHHS TAKUX TEXHOJIOTIH €:

- CTBOPEHHS  BIJKPUTOI  OPTaHI3allifHO-TEXHIYHOI  €KOCHUCTEMH  aKTyaJIbHUX
dbyHIaMEHTAIbHUX 1 MOPUKIATHUX TpoOJieM 1 3aBlaHb, SKIi HOTPEOYIOThH
3aCTOCYBaHHS INTYYHOTO IHTEJEKTY; BHUKOPHCTAHHS BIAMOBITHOTO peecmpy
npobnem i 3a60anb K NEPIIOYEPTrOBOro NPIOPUTETY NIl BUOOPY TEM TUIIIOMHHMX 1
JTUCepTallifHUX pOOIT BIMOBIIHUX CIICIliaIbHOCTEH 1 CIIeIiaTi3allii;

- TIPIOPUTETHE BIPOBAIKEHHS MoOdeni 0yalbHOi Mazicmpamypu ma acnipanmypu
cghepi L] 3 BUKOPUCTAHHSIM JIOCBIJly HAsIBHUX MUIOTHUX MPOEKTIB HAYKOMICTKHX
JIyallbHUX TpOrpaM 1 3aJlydeHHSM JI0 TUTAHYBAaHHS 1 peaiizailii 3aIliKaBJICHHX
MPOBILAHUX MI)KHAPOJHHUX KOMIIAHIH, SIK1 MalOTh JOCIIIHULBKI Q11ii B YKpaiHi;

- CTBOPCHHS HOPMATHUBHUX 1 (DaKTUYHHX YMOB JJIsi CTHMYJIIOBaHHS CIIUTBHOI
IHHOBAYINIHO-IHKYOayitinol akmusnocmi (cmapmanogoi ingppacmpyxmypu) B cdepi
I BukIama4iB-IOCHIAHUKIB, CTYJACHTIB 1 MPEICTaBHUKIB OI3HECY MpH 3aKiajgax
BHUIIIOI OCBITH YKpaiHH;

- CTBOPEHHS YMOB JUIsl TOBEPHEHHS MPOBIJHUX YKPATHCHKUX HAYKOBIIIB Ta (paxiBIiB
B chepi I, siki mpoKKUBaIOTh Ta MPAIIOIOTH 32 KOPJIOHOM;

- BU3HAQUEHHSI  MEXHONO2IYHUX  Npiopumemid  OO0CHIONCEHb 3 YPAXYBAHHAM
obMmediceHo20 pecypcy — 30KpeMa THX, SIKI OTPeOYIOTh Maaux iHeecmuyiil, 1at0un
Ipy 1IbOMY 3HAYHY KOHKYPEHTHY Ie€peBary Ha CBITOBHX PHHKax 4Yepe3 MacoBe
Bukopucrans I #a npuctposix (On-Device Al), HOBI alropuT™MH MaIIMHHOTO
HaBYaHHS JIJISI CUCTEM 3 ICTOTHUMH OOMEXEHHSIMH B pecypcax 1 Take 1HIIe;

- BU3HAUCHHS NPIOpUMEMHUX CYMINCHUX 2any3ell Y IPUKIaaHIN (pi3uill, MaTeMaTHIl,
MaTepialo3HaBCTBI, HEHUpOHAyIll, MAaTEeMaTH4YHIA JIHTBICTHUII TOLIO — OCKUIbKU
peanbHa KoHKypeHuis y cdept Il BimOyBaerbcss y TOMy UMCIHI Ha
MDKIUCIHUIUTIHAPHUX HAMpsiMax 31 CTBOPEHHSI HOBUX OOUYMCIIIOBAILHUX apXITEKTYP.
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Tereshchenko V.
To Section 1 Paradigm

The place of Ukraine in the global Al ecosystem
Range of problems

Despite the fact that Ukraine has been an active player in the field of fundamental
research in a number of modern high-tech areas for many years, today these positions
are somewhat lost. In particular, many of our graduates of leading universities
specializing in the field of information and computer technologies accept invitations
from leading foreign IT companies. Ukraine's industry faces fierce global
competition, combined with difficulties in financing high-risk investments in
complex technological areas, including information and computer technologies. They
are also hampered by aging infrastructure, including technology that is not ready for
digitization, and the country's existing manufacturing capacity; and also due to the
lack of opportunities for scaling and diffusion of technologies. Long investment
cycles are needed in key sectors of Ukraine, particularly energy-intensive sectors.

Research and innovation are recognized as an important source of economic
growth and competitiveness, but there is an urgent need for more investment in
Ukraine, particularly in industry. There is a need to integrate horizontal industrial and
innovation policies with sectoral and technological ones to promote the industrial
transformation towards a knowledge economy by strengthening the presence of high-
tech sectors while promoting the modernization of low- and medium-tech sectors and
their ability to absorb new technologies. Ukraine's state investments in R&D in
digital technologies are much smaller than in leading industrial countries such as the
European Union, the USA, Canada and Asia (China, Japan, South Korea); and in
such high-tech areas as artificial intelligence (Al), public and private investments in
Ukraine are ten times smaller. China has developed a strategic plan to support Al
technology worth $150 billion, including the development of Al chips, which will be
completed in 2025, which ensures China's position as a global superpower in high-
tech industries, and also focuses heavily on the application of Al technologies in ten
strategic sectors.

The development of industry and information technology, on the one hand,
strengthens social integration, and on the other hand, the risk of dividing society by
the degree of qualification of employees who have a high level in the field of
information and digital technologies and some conservatism of qualifications in other
areas is increasing. There are also problems with the introduction of new technologies
and their impact on the labor market and the nature of work; skills mismatch and
increased concentration of wealth. In Ukraine, there are significant differences in the
level of economic activity and labor market efficiency, including technological
specialization and investment in research and innovation. With the advent of new
technology and automation, the number of highly qualified jobs is increasing. The
highest skill gaps are in information and computer technology (ICT), manufacturing
and construction occupations. The one-third of Ukraine’s workforce has an
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insufficient level of digital skills. A lack of skilled people and talent risks slowing
down investment. For example, 9 out of 10 manufacturers struggle to find the skilled
workers they need. Similarly, more than half of the companies looking for specialists
in the field of ICT, and in the field of Al in particular, report difficulties in their
recruitment. Hence, there is a need to reform the current education system and better
anticipate and develop skills to equip the workforce with appropriate skill sets.

To Subsection 2.2, Section 2 Main Directions of Al Research
Main areas of research and innovation

The main research and innovation priorities are grouped into two general
categories: (1) Provision of technologies that ensure control and economic
independence; and (I1) acceleration of economic and social transformations.

Technologies of artificial intelligence

As a result of the increase in computing power, the availability of large volumes of
data in new algorithmic concepts, intelligent devices in smart robots, artificial
intelligence (Al) is emerging as one of the most strategic technologies of the 21st
century. The way we approach Acrtificial Intelligence will define the world we live in
the future.

In the face of fierce global competition, Ukraine's Al research and innovation
agenda will contribute to the successful development of all our citizens and
businesses, while ensuring high ethical standards and an inclusive approach. Ukraine
should occupy a valid place in the field of information technologies and, in particular,
Al technologies.

The goal is for all citizens to experience the benefits of Al in their daily lives —
from traffic optimization and autonomous driving to reduce citizens' daily stress and
significantly reduce traffic accidents, to truly intuitive Al-based systems that adapt to
human needs, to support them in solving specific tasks, improving their working
conditions and making the technology easy to use for everyone, even non-Al experts.
Also, society as a whole will benefit from Al-based solutions to optimize the life
cycle of resources (energy, food, etc.) and make them more environmentally and
economically sustainable — from production to distribution and use. Doctors will be
able to call on the support of powerful machine learning, which requires large
amounts of data, to help them make decisions about diagnosis and therapy.
Firefighters will be assisted by robots to approach dangerous areas of intervention. In
general, progress in the field of artificial intelligence and robotics should be fully
used to promote Ukraine to the markets of innovative solutions and technological
breakthroughs in the leading fields of science and industry; and bring all its potential
benefits to other sectors - such as health care, agriculture, manufacturing, energy,
transport, ecology.

Implementing artificial intelligence and autonomous behavior algorithms in safety-
and time-critical complex systems, such as those used in large transportation
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networks, aeronautics, healthcare, and industrial applications, is a technological
challenge, but also a significant business opportunity. an opportunity for Ukraine. It
IS necessary to apply human-centered, ethical and reliable Al, which will be crucial
for its implementation, and the trademark of Al developed in Ukraine.

To Subsection 7.6, Section 7 Artificial intelligence in Transport and
Infrastructure

Logistics. Development of technologies for detection and localization of objects
using unmanned aerial vehicles

The development of technologies for object detection and localization using UAVs
Is one of the current and promising areas of application of artificial intelligence
technologies. Al technologies make it possible to solve a number of governmental,
economic and defense tasks and, in particular, to create three-dimensional
reconstructions of the terrain (buildings, landscapes), as well as to carry out accurate
measurements using LIDAR, RGBD cameras.

Goal. Using UAVs for real-time obstacle detection and object recognition in the
environment.

Research rationale and main tasks

The demand for technologies for autonomous vehicles has increased along with the
development of IT and artificial intelligence. The requirements for autonomous
driving, research on detection / avoidance of obstacles and recognition of surrounding
objects - road signs and pedestrians - have increased. Also, the application of
unmanned aerial vehicles has become important in areas such as natural disaster
monitoring, detection of shipping and construction violations, intelligent flight and
object recognition methods.

Limitation of available technologies:

- low accuracy of sensors due to limited characteristics;
- limitations of heterogeneous sensor synthesis technology;
- limitations of image recognition technology.

Task. It is necessary to develop adaptive algorithms for assessing the accuracy of
heterogeneous sensors (HS), which will evaluate the accuracy of each sensor based
on the characteristics of obstacles: brightness, depth, position, dynamics of change.

Solution. Develop two-level real-time object recognition algorithms based on
YOLO and HS data, which can speed up Rol search without loss of accuracy. To
overcome the limitations of existing technologies, algorithms for obstacle detection
using heterogeneous sensors and object recognition (RO) are proposed for
autonomous flight in real time with the following two modules: an obstacle
recognition module (ORM) using 1D-LIDAR sensors and a camera, and as well as a
two-level object recognition module (OMR) operating in real time using data from
heterogeneous sensors.
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Research and development strategy
Based on the strategies below, develop new methods that provide both versatility
for unmanned vehicles and specialization for UAVSs.
- Development of core technologies to support any new adaptive heterogeneous
sensor technology depending on different interference characteristics.
- Development of a strategy to overcome significant limitations of the existing
technology.
- Creation of an open source technology development strategy that reflects new
technological trends.
- Use of international infrastructure.
- Creating a business strategy based on technology sharing and business suitability.
- Creation of a research and design system using test sequence analysis and data
exchange.
Research plan
1st stage: basic system design
- Analyzing sensor accuracy, measuring collision risk, and conducting training
experiments for various obstacle characteristics.
- Development of an obstacle detection algorithm based on heterogeneous sensors.
- Multiple object recognition algorithm based on data from an adaptive sensor.
2nd stage: optimization of the module, adaptation and verification in different
situations
- Implementation and evaluation of UAV efficiency
- Addition of heterogeneous sensor technology to the autonomous operation of
UAVs.
- Analysis and optimization of modules for embedded environments.
The expected use of the results of technologies for the detection and
localization of objects with the help of unmanned aerial vehicles
Real-time obstacle detection and object recognition technology based on data
convergence from heterogeneous sensors for unmanned aerial vehicles can be used
both in the unmanned vehicle and directly in the UAV field.
This work can be used in various situations, in particular to prevent social disasters
and to deliver goods by private companies.
PR: press release, taking into account the key technologies of this service platform
Technical exhibition: exhibition of technical items to address various technical
consultations related to task definition technology
Demonstration and  pre-commercialization: advancement through pre-
commercialization based on this technology.
Development of holistic, smart, safe, accessible and inclusive mobility systems
Ukraine must maintain the competitiveness of its transportation and logistics
industry, and lead the transformation of supply-driven transport to demand-driven,
safe and sustainable mobility services. Appropriate research and innovation initiatives
will help prepare for such transformations. New digital technologies such as big data
(Big Data), Internet of Things (loT), artificial intelligence and advanced satellite
navigation services (Galileo / EGNOS) provide great potential for the development of
connected and automated transport and traffic management throughout the transport
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network. It can provide significant safety, environmental, economic and social
benefits by reducing accidents caused by human error, reducing traffic congestion,
reducing vehicle energy consumption and emissions, improving the efficiency and
productivity of transport operations, improving working conditions, creating new jobs
and promoting social cohesion. To succeed in this transformation, Ukraine’s outdated
(and not always sustainable) transport infrastructure needs to be prepared to ensure
more efficient and intelligent functioning. The results of research and innovation will
form the basis for future standards, creating European and global markets, as well as
adapting and modernizing the common regulatory framework. To maximize social,
environmental, and economic benefits, in addition to technological solutions, it is
important to consider the following human and social aspects: analysis of mobility
factors and patterns, representation of different social groups and inclusion of new
solutions, capacity building and public acceptance.

Safety and competitiveness of the automated road transport system

Task. Implement goals for shared, connected and automated mobility on roads at
national level.

Goal: to outline public benefits, strengthen the competitiveness of Ukrainian
industry and properly manage the long transition phase to a highly connected and
automated transport system in a safe and reliable way, promoting social integration
and overall efficiency, taking into account personal mobility, while reducing the
overall impact on the environment.

Potential research tasks and topics
- Interaction of automated vehicles with the environment, physical and digital

infrastructure, interfaces with other types of transport.

- Technical and non-technical means: smart sensors, 3D HD maps, advanced
satellite navigation technologies, data analysis, artificial intelligence, ethics,
privacy, security, accountability for cybersecurity accessibility, user and public
acceptance, governance and international cooperation.

- The impact of the automated road transport system on society and the environment
(economic, ecological, social, educational, qualification aspects, employment).

- Large-scale cross-border demonstrations to gain insight into the capabilities and
limitations of automated driving systems and for deployment.

Development of efficient and innovative transport infrastructure

Task. Innovative infrastructures will be vital for the implementation of the TEN-T
network and the technological transition to effectively limit greenhouse gas
emissions. Thus, there is a need for new solutions to ensure, despite existing budget
constraints, the transport infrastructure of Ukraine. It can be maintained, upgraded
and expanded to ensure efficiency. Anticipating climate change is critical for
developing new types of innovative transport infrastructure by 2050, where
sustainability and environmental impact are a pressing challenge. Moreover, focusing
on new modes of transport and customs is key to improving connectivity and thus
improving competitiveness and service quality.

Goal. Development and approval of new solutions to increase the efficiency,
intermodality and safety of the transport system for passengers and cargo. At the
same time, reduce greenhouse gas emissions from transport operations and improve
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the environmental performance of transport maintenance and modernization works

throughout the entire life cycle of the infrastructure.

Potential research tasks and topics:

- To develop and test new methods of maintaining and upgrading transport
infrastructure to improve safety, climate resilience and environmental impact
(including habitat and biodiversity), and develop new mobility solutions.

- To support the development of transport infrastructure, which will ensure the
incorporation of the new types of transport and improve the integration of
(national, regional) transport infrastructure and energy systems by deploying the
appropriate infrastructure.

- Integration of physical and secure digital infrastructure, including cyber security
aspects.

- To develop information collection and data management tools to monitor
infrastructure performance (asset utilization rate) and effectively manage mixed
fleets of vehicles on the road networks.

- To develop and test models of governance, regulation, public procurement and new
contractual performance measures and incentives to support and modernize
infrastructure.

Implementation. Potential challenges and research topics will be addressed
through collaborative research and innovation.

Development of the future transport network and integrated traffic
management

Task. The lack of timely information, reliability, multimodal coordination, safety,
passenger comfort and availability of collective mobility, aggravated by inefficient
freight traffic, leads to an increase in the use of private transport. Overcoming
system-wide capacity limitations will improve the management of passenger and
cargo traffic flows, ensuring uninterrupted mobility and "door-to-door" transport,
which will lead to optimal traffic flow and circumvention of temporary capacity
restrictions.

Goal. Develop and deploy an advanced multimodal network and integrated traffic
management system to ensure uninterruptible door-to-door mobility, improve safety,
reduce congestion and transport-related emissions.

Potential research tasks and topics
- Architecture and concept of operations for an efficient, sustainable and adaptive

multimodal network and traffic management (NTM) system using advanced digital

technology solutions and satellite navigation services.

- Integrating service networks with cooperative and connected vehicles to improve
traffic management and overall higher percentage of mobile traveler information.

- Verification of next-generation multimodal NTM systems (including intramodal
optimization and interface design).

- Data sharing issues: patterns of data sharing and use by various public and private
stakeholders, the need for common approaches and rules;

- Optimization of the traffic of conventional, automated and unmanned vehicles in
the multimodal NTM system.
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- Provision of intermodal freight transport services in Ukraine, connected to global
supply chains within a well-synchronized, intelligent and uninterruptible network.

- Inclusion of soft / active mobility provisions (bicycles + walking).

Implementation. Potential challenges and research topics will be addressed through
collaborative research and innovation.

Multimodal freight logistics services and passenger mobility services

Task. New mobility services for people with disabilities are needed to ensure
equitable access to new technologies. Public and private transport operators are
developing their service models — blurring the traditional boundaries between public
transport and private mobility and between different modes of transport.

Goal. To ensure the competitiveness of Ukraine in the field of logistics and
mobility services, while reducing the impact of the climate and the environment in
accordance with the Paris Agreement. Develop and validate new, low-carbon
approaches to the freight transport system and logistics operations throughout the life
cycle. Develop and validate human-centered smart public transport and sustainable
mobility services in all types of rural and urban areas.

Potential research tasks and topics
- New digital infrastructures, their interconnection and interaction with satellite

navigation of Ukraine to increase the efficiency of logistics chains.

- To assess new business and operational models, their employment and social
implications (e.g. the need for upskilling and reskilling of the workforce), taking
into account new digital and space technologies, vehicles (e.g. drones), new
mobility models and new global trends.

- To assess the impact and opportunities of cooperative, connected and automated
mobility on multimodal cargo logistics based on digital technologies and satellite
navigation services of Ukraine, open platforms and data standards/formats.

- Development and definition of new management models for affordable, smart
mobility services for all.

- Requirements arising from the future interaction of physical, digital, technical,
social (health care, education, etc.) and three-dimensional systems.

- Adapting the data ecosystem / Internet of Things to integrate new technologies
from different sources (including non-transport) and to integrate new mobility
needs (models).

Implementation. Potential challenges and research topics will be addressed through
collaborative research and innovation.

Increasing the safety of transport - by mode and between modes

Task. Safety is a top priority for any country's transportation system. The basis of
security research is technology, regulations and human factors (individual and
organizational aspects, including interaction with automation). Research needs to
consider risks and systemics, including vehicles, infrastructure (e.g. railway stations,
airports and ports), physical environment (e.g. weather) and various actors (e.g.
manufacturers, regulators, operators, users), and as well as all their interfaces.
Specific issues for each mode of transport and synergies between modes will be
addressed, including safety culture, data use and security/cyber security interactions.
Special attention will be paid to low-frequency events with high consequences (eg
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passenger ship accidents) and emergency problems that require rapid investigation to

accelerate safety. Interactions will be used in research at national, European and

international levels with national authorities, agencies and international organizations
to improve regulation, promote safety and control.

Goal. Contribute to a significant reduction in accidents and incidents, fatalities,
injuries and environmental damage.

Potential research tasks and topics:

- Building, analyzing and sharing security and security intelligence data.

- Understanding and predictive assessment of security risks for system design,
operation and performance.

- Human factors, including social behavior, new mobility patterns, information
perception, situational awareness and interaction with automation.

- Uninterruptible interaction between all users, their vehicles, infrastructure and
physical environment in a secure systems approach.

- New security technologies and solutions, taking into account emerging risks and
opportunities (e.g. artificial intelligence).

- Improved preparation, verification, monitoring and implementation of safety
norms, rules, standards, safety management systems and training, studying the
potential of Ukraine’s space technologies.

- Accident management and rapid response;

Implementation. Potential challenges and research topics will be addressed through
collaborative research and innovation.

To Section 8 Scientific Support, Staffing, and Funding for the National Artificial
Intelligence Ecosystem

The main directions of increasing the level of supply of the Al technologies
market with qualified workforce and the level of awareness of the population about
the possible areas of use of such technologies are:

- creation of an open organizational and technical ecosystem of relevant
fundamental and applied problems and tasks that require the use of artificial
intelligence; using the appropriate register of problems and tasks as the first
priority for choosing the topics of diploma and theses of the relevant specialties
and specializations;

- priority implementation of the model of dual master's and postgraduate studies in
the field of Al using the experience of existing pilot projects of high-tech dual
programs and involving in the planning and implementation of interested leading
international companies that have research branches in Ukraine;

- creation of regulatory and actual conditions for stimulating joint innovation and
incubation activity (startup infrastructure) in the field of Al of teachers-researchers,
students and business representatives at higher education institutions of Ukraine;

- creation of conditions for the return of leading Ukrainian scientists and specialists
in the field of Al who live and work abroad;

- determining the technological priorities of research taking into account limited
resources - in particular, those that require small investments, while giving a
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significant competitive advantage in global markets due to mass use - Al on
devices (On-Device Al), new machine learning algorithms for systems with
significant limitations in resources and so on;

- identification of priority related fields in applied physics, mathematics, materials
science, neuroscience, mathematical linguistics, etc. - since real competition in the
field of Al takes place, including in interdisciplinary directions for the creation of
new computing architectures.

Yebdanos B. b.
Jo ninpo3ainy 7.3 po3aiity 7 «lLITydHni iHTeJEeKT y MeIHMINHI»

[cTopu4HO CKiTamucss ABI TapaaurMd po3yMmiHHSA Oloetwku. OOrpyHTyBaHHS
CYTHOCT1 O10€THKH SIK BaplaHTa €KOJIOTIYHO1 €TUKH 3arodaTtkyBaB O6orocios [1. M. @.
Arp (1895-1953; Himeuunna), sikuéi 1927 o03HAUMB LUM TEPMIHOM HAJICKHE
CTaBJICHHS Ta MOBAry JIIOAUHU JI0 TBapuH 1 pociauH. 1934 BiH 3amponoHyBaB NOHATTS
«010€TUYHUI 1MIepaTuB» (B OCHOBI — BHMOTra T'yMaHHOIO CTaBJIEHHSA 10 >KMBHUX
1CTOT).

bioximik B. P. Ilortep (1911-2001; CHIA) y crarri «bioetnka — Hayka
B kMBaHH» (aHri. «Bioethics: The science of survivaly; 1970) ta npami «bioeTuka:
MmicT B MmaitoytHe» (anri. «Bioethics: Bridge to the Future»; 1971) oGrpyHryBaB
IpeIMET, 3aBJaHH 1 MIIX0u 010€TUKH K €THUKU BUKUBAHHSA JIOJCTBA, MOKJIMKAHOI
00’ eHATH IPUPOJHUYE Ta TyMaHITapHE 3HAHHS, MEUYHY Ta €KOJOTIYHY MPHUKIaIHI
€TUKH, aHTPOIOIEHTPUYHY KOHIEMIIII0 1HAUBIIYaJIbHOIO 3I0POB’Sl Ta O10LIEHTPUUHY
eTuKy 3emumi ekojora i ¢inocoda O. Jleomompaa (1887-1948; CIIIA). 1988 Bin
3aIPOIOHYBAB 171€10 TI100aIbHOT 010€THKHU.

Jlpyra mapagurma TiIyMmMadeHHs CYTHOCTI OlO€THMKHM 3aloyaTKoBaHa 1eaMu A.
Xemnerepca (1926-1979; CIIIA), akymepa-TiHeKoJiora Ta eMOpiosiora, 3aCHOBHHKA
[HcTuTyTy etuku iMeHi Kenneni. BiH mo3HauuB 1ium TepMiHOM MDKJIUCIUTUTIHAPHI
TOCIIJKEHHS MOp&JIbHUX TMpoOsieM OIOMEIUIIMHM, TOB’S3aHl 3 HEOOXIJIHICTIO
3aXMUCTy TIMHOCTI 1 TpaB mamieHTiB. CxapakTepu3yBaB O10€THKY SIK MPUKIAIHY
CTHYHY Tally3b, [0 BHHHUKAE 3 JIAJOTy €THKH 1 MeIuiuHHu (11 BEpcCis TOMIHYE B
aMEPHUKAHCHKIN 010€THII).

CraHoBNeHHIO 010€TUKH CIpUsJIa aKTUBI3AIlisl TPOMAJICEKUX PYXIB 13 3aXHUCTY MPaB
NaIll€HTIB, CIOXKUBAYIB, MUCKPUMIHOBAHUX COIaJIbHUX TPy, 0Ci0 3 1HBAJIIHICTIO,
MIIIOCTITHUX TBApPUH, PO3BUTOK EKOJOTIYHOI 1/1€0JI0Tii, MPaBO3axXUCHUU PYX,
MOB’sI3aHUN 13 MEIUYHOIO HAYKOIO 1 MEIUYHOIO JIOMIOMOTOI0, MpaBaMH MAaIli€EHTIB, Ta
YCBIJJOMJICHHSI MIKIMCIMIUIIHAPHOCT] MOPYIIEHUX MPOOJIEM.

Ha po3BuTOK mpuUKIaIHUX aCMEKTiB 010€TUKHU BIUIMHYJA AiSUIBHICTh 3aCHOBHHMKA
Hentpy xmiHiyHOi Oloetuku JlxopmxrayHcbkoro yHiBepcutery E. 1. Ilenerpino
(1920-2013; CILIA).

®dinocod T. EHrenbrapaT-Moioamdii CTBOPUB KOHICMIIIO XPUCTUSHCHKOI
(mpaBocnaBHO1) 010€THUKH 1 3aMpPONOHYBAB MO Ha «O10€TUKY JUIsl Ipy3iB» (aHTI.
bioethics for friends) — mucrumIiHapHI AOCTIHKEHHS B paMKaxX I[IHHICHO €IUHOTO
CYCIIUJIBCTBA Ta «O10€TUKY ISl CTOPOHHIX» (aHT. bioethics for strangers) — cryii,
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o nepeadavyarTh MHOKHMHHICTD 171eH 1 miHHicHUX mo3ulii. dinocodu E. Crpeuua
(1928-2019; Iramis) i B. Tambone (1903-1958; Irtamist) po3poOuiau MoAETh
XPUCTUSHCHKOT (AWB. XPHUCTHSHCTBO) TMEPCOHATICTUYHOI OlOCTHKH, 3aCHOBAHY Ha
171e1 UTICHOCTI OCOOUCTOCTI.

Po3BuTOK akTyanpHOi €Bporerchkoi O6ioeTuku moB’si3anuit 13 mparsgmu [1. Kemma
(map. 1937) 1 Ix. 1. Peaaropda (aap. 1965), oounsa — JlaHis.

[TomToBXOM 10 PO3BUTKY OIOCTUKH CTajJ0 TOMIUPEHHS YCBIAOMIICHHS 3arpo3u
MOpaJIbHIN 1IGHTUYHOCTI JIIOAUHU 3 OOKY TEXHOJOTTYHOTO IIporpecy 0ioMeauInHu. 3
novyatky 1960-x y4eHi 1 mpaBO3aXUCHUKHU ITOCTABWIIM IIiJI CYMHIB T€, IO OJiarom
OKpeMoi JIIOJIMHU MOXHa TIOKEepPTBYBaTU 3apaau Onara urojactBa. Hacinigkom
JTUCKYCIH cTano (popmystoBaHHS LEHTPAIBHOTO JIJISi Cy4acHOI O10€THKH TPUHIUITY
aBTOHOMIi 0COOHMCTOCTI (OOTpYHTOBYE MpaBO KOXKHOI JIOJUHU OpaTH ydacTh SIK
CaMOCTIHUN Cy0’€KT B YXBaJ€HHI XUTTEBO BAXJIMBUX MEIUYHUX PIIIEHb, IO
CTOCYIOThCSI i1 0COOMCTO) Ta O10€TMYHOrO MpaBwia JOOPOBUIBHOI 1H(OPMOBAHOT
3TO/IH.

Y 1970-1980-1i po3BHTOK aMEpUKAHCHKOI Ta €BPOIEUCHKOI OioeTukm OyB
MOB’A3aHUM 3 aKaJeMIYHUMU Ta MyOJIYHUMH JUCKYCISIMU 3 NMUTaHb O10MEIUIIMHU, Y
1990-Ti 10 HUX TOTYYEHO TPOMAJICEKE OOTOBOPEHHS CIIPABEAIMBOCTI COITiIaIbHO.

C. IlycroBiT (Hap. 1964; PD) akiieHTye Ha aKTyaji3alii /e r100anbHO1 0106 THKH
(mouarok XXI cT.) Ta popmyBaHHI 11 COIIATILHOI MOJIEJIl, 3aCHOBAaHOT Ha MMO3UTHUBHUX
npaBax JIIOJMHU, BUKOPUCTAHHI €THUYHHUX HOPM 1 IIIHHOCTEH Y KOHKPETHHUX
COIAJIbBHUX CUCTEMAaX.

®dinocodebki ocHOBU OloeTuku mpesacrtaBieHi mnpamsmu T. JI. bowamma (Hap.
1939), Ixx. ®. Yinapeca (aap. 1940), P. Bitua (1939-2020), M. Yeppi (Hap. 1969),
A. C. Lirric (nap. 1974), 1. Keanexana (1930-2019), yci — CIIIA) Ta iH.

B Vkpaini mikaucuummiiHapHe OCMHUCIICHHSI 010€TUKU MPE3CHTYIOTh JTOCIIIKEHHS
C. IlycrosiT (Hap. 1964; P®), B. Kyminiuenka (1943-2014; P®), 10. Kynniera
(1927-2017), B. 3anopoxkana (Hap. 1947), M. KucensoBa (Hap. 1942); (yci — Tenep
VYkpaina).

[TpoBiiHI TOCTIHUIIBKI YCTAHOBH 3 O10E€TUKH Yy CBITI: He3alexHUU ['acTIHrChbKUi
uentp (anra. The Hastings Center, 3acHoBano 1969), lnctutyt etuku imeHi Kenneni
(aarn. The Kennedy Institute of Ethics Georgtown University, ctBopero 1971),
Hentp xmiHiyHOI Oloetuku JlxopkrayHcbkoro yHiBepcutery E. [, Ilenerpino
(aarn. Edmund Pelegrino Center for Clinical Bioethics, 3acmoBano 1990).
Jocmiaauieki 6ioeTnyHi eHTpH Mi0Th B Icmanii, benbrii, ®panmii, Higepnannax,
Itanii, Benmukiit bpuranii, ABctpanii.

[Teprmmit Mi>kHapOIHUI €TUYHHI CTaHIAPT MPOBEACHHS HaYKOBUX JIOCIIPKEHb Ha
moauHi, O0a3oBaHWUN HA TPUHIUIIT  aBTOHOMII  OCOOMCTOCTI  MAIlEHTIB 1
JOCTiKyBaHUX, nana [enbcuHChKa nexiapaiiis BcecBiTHROI MeAUMYHOI acoriamii
(amr. Declaration of Helsinki, omy0sikoBano 1964), mo ctumysoBaiga po3BUTOK
JTOCIIDKEHb 3 €TUYHUX MPOoO0JIeM eKCIIepUMEeHTYBaHHs Ha JitoauHl. OHOBJIEHA BEpCis
nokymenTta (2000) € MiXXKHApOJAHUM CTaHAAPTOM HAYKOBUX JOCHKeHb. 1997 Pana
€Bponu yxBainiaa KoOHBEHIIIO PO 3aXUCT MpaB Ta TIAHOCTI JIOJUHU Y 3B’SI3KY 3
BUKOPHUCTAHHAM JOCSITHeHb Oionorii ta memuuunu (ETS-164), ska BcTaHOBIIOE
HU3KY TPUHLMUIIB 1 HOPM JJis 3a0€3MEeUeHHs] TiJHOCTI, HEJOTOPKAHHOCTI, TMpaB 1
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CBOOOJ JIFOJCBKOI 0COOMCTOCTI, IIOO 3aXMCTUTH ii Bl 3J0BKHBAHb JOCITHEHHSIMH
Olomemuiuan. YKpaina mianucana Koaseriro 2002.

[HCTpYyMEHTOM peanizallii IPUHIHITIB OI0CTHKH € KOMITeTH 3 Ol0eTHKH (S€THYHI
KOMITETH), 10 BUKOHYIOTh (DYHKI[IIO €TUYHOTO eKcrmepTyBaHHs. [loTpeba B ixHiid
JISITBHOCTI TTOB’s3aHA 13 THIM, IIIO HOBITHI MEIHMYHI TEXHOJOTIi CTBOPIOIOTH ITICTaBU
TUTSI TIOSIBM HACITI/IKIB, SIK1 TTOPOUKYIOTH CKIAIHI MOpaJibHI MPOOIEMH, K1 TpaIuIliiHI
EKCIIePTHI IHCTUTYLII HE MOXYTh BUpIIHUTU. [lepmuii eTUYHUII KOMITET CTBOPHIU
1961 y m. Ciern (wrar Bammumurron, CHIA). V €pomni komiTeTd 3 010€THKU
3’apuincs 'y 1980-x. 3 1985 nie Excneprtauii komiter 13 Oioetuku (3 1992 —
KepiBuuii komiteT 13 610eTuku Pagu €ppornn), 3 1993 — MixknapoaHuii 610€THYHUN
komitet ipu FOHECKO.

B Vkpaini nepmmii komiteT 13 6ioeTuku ctBopeHo 1992 3 inimiatuBu [HCTUTYTY
meauuuan npami (3 2017 — Iacturyt meauuman npami imeni FO. 1. Kynaiea) ta
[HcTuTyTYy memiatpii, akymepcTBa Ta riHekoJorii (3 2017 — IuctutyT memiatpii,
akymepctBa Ta riHekosiorii iMeni O. M. Jlyk’snoBoi) HamionaneHoi Axanemii
MeaudHuX HayK Ykpainud. Big 1998 Kowmiter 3 murans 6loetuku mie npu Ilpe3ummii
HamionaneHoi akamemii Hayk Ykpainu, 3 2001 — Kowicis 3 nmutanb 610€THKH TIPH
Kabineri MinictpiB Ykpainu (K KOHCYJbTaTUBHO-I0paauuii opran). 2000 cTBopeHO
Vkpainceky acomiamito 3 ©Oioetuku. Bim 2001 BimOymocs cim HamoHaasHHX
KOHI'PECIB 3 O10€THKHU.

Chebanov V.
To Subsection 7.3, Section 7 Artificial Intelligence in Medicine

Historically, there have been two paradigms of interpreting bioethics. Theologian
Paul Max Fritz Jahr, who in 1927 coined the term bioethics referring to the proper
attitude and respect of human toward animals and plants, was the first to determine
the essence of bioethics as a variant of environmental ethics (1895-1953, Germany).
In 1934 he suggested the concept of “bioethical imperative” (based on the humane
treatment of living beings).

Biochemist Van Rensselaer Potter in his article Bioethics, the Science of Survival
and the book Bioethics: Bridge to the Future (1971) substantiated the subject, tasks,
and approaches of bioethics as an ethics of human survival, designed to combine
natural and humanitarian knowledge, medical and environmental applied ethics,
anthropocentric concept of individual health and biocentric ethics of the Earth of the
ecologist and philosopher Aldo Leopold (1887-1948, USA). In 1988 he proposed the
idea of global bioethics.

Another paradigm for interpretation of the essence of bioethics was suggested by
André Hellegers (1926-1979, USA), obstetrician, gynaecologist, and embryologist,
founder of the Kennedy Institute of Ethics. He defines bioethics as interdisciplinary
study of the moral problems of biomedicine associated with necessity of protecting
the dignity and rights of patients. He characterized bioethics as a discipline of applied
ethics comprised of ethics and medicine (this version dominates American bioethics).
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The formation of bioethics was facilitated by the rise of social movements to
protect the rights of patients, consumers, discriminated social groups, persons with
disabilities, and experimental animals; the emergence of environmentalism, the
human rights movement concerned with medical science and medical care, patients’
rights, and awareness of the interdisciplinarity of the problems raised.

The development of applied aspects of bioethics was influenced by Edmund
Pellegrino (1920-2013, USA), the founder of the Centre for Clinical Bioethics at
Georgetown University Medical Centre.

Philosopher Hugo Tristram Engelhardt Jr. created the concept of Christian
(Orthodox) bioethics and offered a distinction between “bioethics for friends” —
disciplinary study within the society with common values, and “bioethics for
strangers” — study encompassing multiple ideas and values. Philosophers E. Sgreccia
(1928-2019, Italy) and V. Tambone (1903-1958, Italy) developed a model of
Christian personalistic bioethics based on the idea of the integrity of the individual.

Current European bioethic’ development is associated with the works of P. Kemp
(born 1937) and J. D. Rendtorff (born 1965), both from Denmark.

The growing awareness of the threat posed by the technological advancement of
biomedicine to a person's moral identity drove the formation of bioethics. Since the
early 1960s, scientists and human rights activists have questioned the statement that
the good of an individual can be sacrificed for the good of humanity. The discussions
resulted in the formulation of the bioethical rule of informed consent
and the principle of autonomy, which is central to contemporary bioethics and
justifies the right of every person to participate as an independent subject in
making important medical decisions directly affecting them.

In the 1970s and 1980s, the development of American and European bioethics was
associated with academic and public discussions on biomedicine. In the 1990s, social
justice fell under public discussion.

S. Pustovit (born 1964, Russia) focuses on the actualization of the ideas of global
bioethics (early XXI century) and the formation of its social model based on positive
human rights, the use of ethical norms and values in specific social systems.

The philosophical foundations of bioethics are represented by the works of T. L.
Beauchamp (born 1939), J. F. Childress (born 1940), R. M. Veatch (1939-2020), M.
J. Cherry (born 1969), A. S. lltis (born 1974), D. Kelleher (1930-2019), USA.

In Ukraine, the interdisciplinary comprehension of bioethics is represented by the
research of S. Pustovit (born 1964, Russia), V. Kulinichenko (1943-2014, Russia), Y.
Kundiev (1927-2017), V. Zaporozhan (born 1947), M. Kyselova (born 1942),
Ukraine.

Leading research institutions on bioethics in the world: Hastings Center founded in
1969; Kennedy Institute of Ethics founded in 1971 at Georgetown University;
Edmund D. Pellegrino Center for Clinical Bioethics founded in 1990.

Research centres for bioethics operate in Spain, Belgium, France, the Netherlands,
Italy, Great Britain, Australia.

The first international ethical standard for conducting scientific research involving
human subjects, based on the principle of autonomy of the patients and test subjects,
was introduced in the Declaration of Helsinki published in 1964, which fostered
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development of research on the ethical issues of human experimentation. The updated
version of the document (2000) serves as an international standard for scientific
research. In 1997 the Council of Europe adopted the Convention for the Protection of
Human Rights and Dignity of the Human Being with regard to the Application of
Biology and Medicine (ETS-164), which establishes a number of principles and
norms in order to protect the dignity, privacy, rights and freedoms of the human from
abuse of biomedicine achievements. Ukraine has signed the 2002 Convention.

Bioethics committees (ethical committees) that perform the function of ethical
expertise serve as a mechanism for the enforcement of bioethics principles. These
committees are essential due to the fact that the latest medical technologies lead to the
consequences, which give rise to complex moral problems that traditional expert
Institutions cannot resolve. The first Ethics Committee was established in 1961 in
Seattle (Washington, USA). In Europe, committees on bioethics appeared in the
1980s. Since 1985, the Committee of Experts on Bioethics has been operating (since
1992 — the Steering Committee on Bioethics of the Council of Europe), since 1993 —
the International Bioethics Committee of UNESCO.

In Ukraine, the first committee on bioethics was established in 1992 on the
initiative of the Institute of Occupational Medicine (since 2017 — Yu. |. Kundiiev
Institute of Occupational Health) and the Institute of Pediatrics, Obstetrics and
Gynecology (since 2017 — O. M. Lukyanova Institute of Pediatrics, Obstetrics and
Gynecology) of the National Academy of Medical Sciences of Ukraine. Since 1998,
the Committee on Bioethics has been operating under the Presidium of the National
Academy of Sciences of Ukraine, since 2001 — the Committee on Bioethics under the
Cabinet of Ministers of Ukraine (as an advisory body). In 2000, the Ukrainian
Association on Bioethics was established. Since 2001, seven National Congresses on
Bioethics have been convened.

[HleBuenko A. 1.

Jo migpo3ainy 2.2 po3aiiny 2 «OCHOBHI HANPSIMU J0CJi/I’KEHb LITYYHOT0
IHTeeKTY»

Ha puc. 4 nHaBeaeHO (yHKIIOHANbHY CXE€MYy MAIIMHH HOBOTO TMOKOJIIHHS, IO
CTBOpEHA YKpPAaiHCbKMMM YYE€HHMH TiJ] Ha3Bow «@YyHKUiOHAJIbHA MOJeJIb
00YHCIIBAIBLHOI MAIIMHU 3i CBIIOMHM IITYYHMM iHTEJEKTOM), SIKY MOXHa
BUKOPUCTATH SK OCHOBY i moxanmeimux gocuipkeHbs I B ocobucticHoMy
koHTekcTi. Ilig wac 1i cTBOpeHHs OyJl0 BHKOPHUCTAHO 3HAHHS MO0 TOOYHAOBH
(GYHKITIOHATBHOI CXEMHU CBIOMOI MiSUTBHOCTI JIFOAWHH, 3 CHCTEMOIO KOHTPOJIO 3a
MPUHHATAMU pillIeHHsIMUA. BU3HAa4Y€HO OCHOBHI Ta JOMOMIXHI CHCTEMHU — Ti, IO
OepyTh ydacTh y mpuiiomi iHQopMalii, y ii momepegHbOMYy ONpAIlOBAHHI Ta Y
dbopmyBaHHI 00pa3iB, CUCTEMHU KOPOTKOYACHOI, JOBrOTPUBAJIOI Ta TE€HHOI MaM ATi, a
TaKO CUCTEMH KOHTPOJIIO 32 BUKOHAHHSIM 3aKOHIB 1 HOPM (COBICTB), 3T1JTHO 3 SIKUMU
(YHKIIOHYE JIIOJICHKE CYCIUIBCTBO.
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Shevchenko A.

To Subsection 2.2, Section 2 Main Directions of Al Research

Fig. 4 shows the functional diagram of a new generation machine created by
Ukrainian scientists called “Functional model of a computer with conscious
artificial intelligence”, which can be used as a basis for further research on Al in a
personal context. During its creation, knowledge was used to build a functional
scheme of conscious human activity, with a system of control over the decisions
made. The main and auxiliary systems are defined — those that participate in receiving
information, in its preliminary processing and in the formation of images, systems of
short-term, long-term and genetic memory, as well as systems of control over the
implementation of laws and norms (conscience), according to which human society

functions.
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Fig. 4. Functional model of a computer with artificial intelligence

Hloxkin B. II.

Ho migpo3ainy 7.4 po3ainy 7 «llITyunuii inTesekT y
MPOMHUCJIOBOCTI Ta eHepreTuIh)

Crparerisi po3BUTKY IITYYHOI'O I1HTEJIEKTY B YKpaiHi mependayae Taki 3axo1u

BrpoBapkeHHs I y rippruo-meTanypriiiHui KOMIUIEKC:

MIIBUILEHHS €(EeKTUBHOCTI KEpyBaHHS ariioMepaliiHuM KOMIUIEKCOM IIISTXOM
3acTocyBaHHA MeToAiB Ta 3aco0iB Il mns anHamizy JuHAMIYHOTO CTaHy
TEXHOJIOTIYHUX TIPOIIECIB Ta aIaITUBHOTO 1HTEJIEKTYaTbHOTO KEPYBaHHS Ha OCHOBI
ARMABIS-HeiipoMepekeBUX CTPYKTYP B YMOBaXx il 3HAYHHUX MapaMETPUIHHUX Ta
KOOPJIMHATHUX 30ypEHb;

BIIPOBA/DKCHHS TapaHTOBAHO CTIMKUX I1HTEICKTyaJIbHUX CHCTEM KepyBaHHS
pyno30arauyBaJIbHUIM KOMIUIEKCOM SIK HEJIHIMHUM JUHAMIYHUM 00’ €KTOM, 3a
YMOBH BiJICYTHOCTI HOTO MaTeMaTUYHOT MOJIEJI B aHATITUYHOMY BUTJISII;
3HIDKCHHSI HEBUPOOHWYUX BUTPAT TEXHOJIOTTYHMX MPOIIECIB JOCTABKU CUPOBHHHU
MMOTOYHO-TPAHCIIOPTHUMH CUCTEMAMU IIAXT Ta PYJHUKIB IUISIXOM PO3POOJICHHS Ta
BIPOBAHKEHHS CUCTEM aBTOMaTH4HOTO KepyBaHHs TII, cunTe3oBanux Ha 6a3i LI;
3HIDKCHHSI €JICKTPOCHEPTeTUYHUX BUTpaT B yMOBaxX TipHUYO-30aravyBajibHUX
MIAITPUEMCTB TIUISIXOM BIpoBapkeHHs cucteM LI mis BU3HAYeHHS yCTaHOBOK
KOPUTYBAaHHS CHCTEM HIDKHBOTO PIBHS YIPABJIIHHS TEXHOJOTIYHUMHU MPOIIECAMH
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Ta  HEUPOHEUITKOro  IUIaHyBaHHS  rpadikiB  TPOBEJAEHHS  IUIAHOBO-
MOTepeKyBATbHUX PEMOHTIB;

— 3a0e3medyeHHs OE3MEYHUX YMOB TIPOBEJACHHS TIpHUYMX POOIT  IUIIXOM
BrpoBakeHHs: cucteM LI y reodi3smaHOMY MOHITOPUHTY TEXHOTEHHOI YaCTUHHU
3€MHO1 KOPH 3 OIIHKOIO CTIMKOCTI MOPOKHUH 1 IIIJIUKIB Ta IPOTHO30M MOKJIMBHUX
nedopmMariiii 1 aBapiiHUX CUTYaIllH;

— MIJABUIICHHS SKOJIOTIYHOI OE3MEeKN MacOBUX BHOYXIiB B 3ai30pyAHUX Kap’ e€pax 3a
MUJIOra30BUM YMHHUKOM ILisixoM BripoBakeHHs LI B iHopmariiiiHy cuctemy
MPOTHO3Y MapaMeTpiB BUHOCY MHJIOTA30BOI XMapHu B HABKOJMUIIIHE CEPEOBHILE 1
MOKA3HMKIB MOTEHIIHHOTO BIUIMBY Ha €KOJIOT1UHY O€3MeKy MPHIIETIINX 10 Kap’ €piB
TEPUTOPIi.

Shchokin V.

To Subsection 7.4, Section 7 Artificial Intelligence in Manufacturing Industry
and in Power Sector

The strategy for development of artificial intellect in Ukraine provides for the
following measures for introduction of Al in the mining and metallurgical complex:

- increasing the efficiency of management of the agglomeration complex by
applying Al methods and tools to analyse the dynamic state of technological
processes and adaptive intelligent control based on ARMABIS-neural network
structures under the conditions of significant parametric and coordinate
disturbances;

— implementation of guaranteed sustainable intelligent control systems of the ore
beneficiation complex as a non-linear dynamic object, provided there is no
mathematical model of it in an analytical form;

- reduction of non-production costs of technological processes of raw material
delivery by current transport systems of mines through the development and
implementation of automatic control systems of TP synthesized on the basis of Al;

- reduction of electricity costs at mining and beneficiation enterprises through the
implementation of Al systems for determining the adjustment settings of lower-
level technological process management systems and neuro non-strict planning of
scheduled and preventive maintenance schedules;

— ensuring safe conditions for mining operations by implementing Al systems in
geophysical monitoring of the man-made part of the earth's crust with an
assessment of the stability of cavities and wholes and a forecast of possible
deformations and emergency situations;

- increasing the environmental safety of mass explosions in iron ore quarries due to
the dust and gas factor, by introducing Al into the information system for
forecasting the parameters of the removal of dust and gas cloud into the
environment and indicators of the potential impact on the environmental safety of
the areas adjacent to the quarries.
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[11. EKCIIEPTHI BAUCHOBKH {010
CTPATETTi PO3BUTKY MITYYHOT'O THTEJIEKTY B YKPAIHI
(2023 — 2030)

I11. EXPERT OPINIONS ON THE STRATEGY FOR ARTIFICIAL
INTELLIGENCE DEVELOPMENT IN UKRAINE (2023 —2030)

Bonssncewkmii €. B.

[Ipodecop kadeapu MITYIHOTO IHTETIEKTY

XapKiBCHKOTO HAITIOHAJIHHOTO YHIBEPCUTETY PaIl0CIEKTPOHIKH,
JIOKTOp TEXHIYHHUX HaYK.

Ha 1eii yac y BCboMy CBITI IPOBOJSITHCA IHTEHCUBH1 JOCIIKEHHS 31 CTBOPEHHS Ta
BIIPOBA/PKCHHSI 3aCO0IB IITYYHOTO 1HTENEKTY Y BCl cdhepHu JIOACHKOI isIIBHOCTI,
BKJIFOYAIOYM, NPUPOJHO, HApPOJHE TOCHOJApCTBO Ta BIMCHKOBI 3aCTOCYBaHHS.
Hanpuknan, y CIIIA nie nep>xaBHa nporpama « AMEpUKaHChKa 1HII[IaTUBA IITYYHOTO
IHTEJIEKTY», IPU bOMY 0araTo po3poOoK y wiil ramy3i BukopuctoBye apmis CIIA. B
€C Ha 11e#t yac 3aBepIIyeThCsl pO3pOOKa 3aKOHOIABCTBA 3 BUKOPUCTAHHSIM IITYYHOTO
1HTENeKTy Yy Bcix cdepax aismpHOCTl, Yy KHP gie «Ilman po3BUTKY WITy4HOIO
1HTEJIEKTY HOBOTO TMOKOJIIHHS», B paMKax SIKOTO BXE CTBOPEHO Ta BBEJCHO y IO
cyrepkomi’'rotepu — HeriponHi mMepexxi WU Dao 2/0 ta Da Dian Nao, KiIBKIiCTh
HEHPOHIB B SIKUX TNEPEBUIIYE KITbKICTh HEUPOHIB JIOJCHKOrO0 MO3KY. Cepiio3Hi
JOCIIJKEHHS 3 1[bOTO HamnpsiMy mpoBoaTh Amnonis Ta [liBnenna Kopes. B Ykpaini
MinictepctBo 1udpoBoi Tpanchopmarlii ctBopuiio «KoHiemniio po3BUTKY chepu
MITYYHOTO IHTENEKTY B VYKpaiHl», fKa € B IIJIOMY KOPHCHHM, aje JeIlo
JEKJIAPATUBHUM JOKYMEHTOM.

Tomy Crparerist po3BUTKY MITY4HOTO iHTENeKTY B YKpaini (2023 — 2030) € ayxe
MOTPIOHUM 1 BCEOXONMHHM JOKYMEHTOM, SIKMM CTOCYEThCSA BCiX cdep IsIIbHOCTI
CYCHJIbCTBA, BKJIIOYAKOYH, TPUPOJIHO, HAPOJIHE TOCIIOAAPCTBO Ta 00OPOHHY cdepy.

Ha wmiit ocoOuctuii morJsa, BaXXJIUBUM AaKIEHT 3po0JeHO Ha HEOOXI1THOCTI
MpOBEACHHS (YHAAMEHTAIBHUX JOCHIKEHb Yy c@epl WITYy4HOrO I1HTENIEKTY 3
HaroJiocoM Ha CTBOPEHHI HOBUX TIJIMOOKHMX HEHUPOHHMX MeEpex, 110 3apas
PO3BUBAIOTHCSA, TOCHTIIKYIOTHCS Ta BUKOPUCTOBYIOTHCSA Y BChOMY CBITi, BKJIIOUAIOUH,
MPUPOJHO, BIICHKOBI Ta MEIUWYHI 3acCTOCYBaHHS. BBaxkaro, 110 11e came Ti HamnpsiMH,
SAKUX MOTpeOye Halra KpaiHa ChOTO/IHI.

SIx BUCHOBOK, XOTIB OM 3a3HA4YWTH, IO 3aBIaHHS CTBOpeHHsS CTpaTterii po3BUTKY
HmITy4HOro iHTenekry B Ykpaini (2023 — 2030) BukoHaHO y TOBHOMY 00cCs3i Ta Ha
BHCOKOMY piBHi. BBa>kaB Ou TaKOX JONUIEHUM MPOJIOBKUTHU JOCTIHKCHHS Y HAMPsAMI
CTBOPEHHS OOYMCIIOBAJbHOI MAalIMHM 31 IOTYYHUM I1HTEJIEKTOM Ha OCHOBI
HEWPOMEPEIKEBUX TEXHOJIOTIN Ta TIOPUIHIX CUCTEM OOUYUCITIOBAIIBHOTO IHTEIIEKTY.
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Bodyanskiy Ye.

Professor of the department of Artificial Intelligence,
Kharkiv National University of Radioelectronics,
Doctor of Technical Sciences.

Nowadays, intensive research is being conducted all over the world on the
creation and implementation of artificial intelligence in all spheres of human activity,
including the national economy and military. The United States launched a state
program National Artificial Intelligence Initiative, and many developments in this
area are used in the U.S. Army. In the European Union, the development of
legislation on the usage of artificial intelligence in all areas of activity is currently
being completed. China released there the New Generation Artificial Intelligence
Development Plan, which has already created and put into operation supercomputers
— neural networks Wu Dao 2/0 and Da Dian Nao, the number of neurons in which
exceeds the number of neurons in the human brain.

The significant research in this area is currently being conducted in Japan and
South Korea. In Ukraine, the Ministry of Digital Transformation and the Committee
for Digital Transformation of Ukraine have created a Concept for the Development
of Artificial Intelligence in Ukraine until 2024, which is generally an applicable but
somewhat unsubstantiated document.

Therefore, Strategy for Artificial Intelligence Development in Ukraine (2023 —
2030) is a relevant and comprehensive document that covers all areas, including the
national economy and defense.

In my estimation, an important emphasis is placed on the need for basic research
in the field of artificial intelligence with extra importance given to the development,
research, and usage all around the world, including military and healthcare. | believe
that these are exactly the directions that are necessary for our country.

| would like to note that the task of creating the Strategy for Artificial Intelligence
Development in Ukraine (2023 — 2030) has been fully completed. | also consider it
appropriate to continue research in order to create a computer with artificial
intelligence based on neural network technologies and hybrid computational
intelligence systems.

Koxin A. C.

Crapimuii HayKoBH# CIIIBPOOITHUK BiJILTY CHHEPTETUKH

[HCcTHTYTY TeopeTnuHoi (izuku iM. M.M. boromro6osa HamonanbHoi akagemii
HayK YKpainu, kauauaat (i3.-mMatT. HayK.

VY cygacHomy cBiTi CTpaTerisi pO3BUTKY IITYYHOTO 1HTEICKTY € BAXKIUBOIO SIK JISI
HAI[lOHAJIBHOI €KOHOMIKM, Tak 1 JJIi (PyHKLIOHYBaHHS CYCHUIbCTBA B Iijaomy. Lle
notpedye yBaru 3 O0OKy BUCHHMX Ta MPAKTHUKIB, K1 3aCTOCOBYIOTh TOCATHEHHS HAyKH.
[Ipo HEOOX1AHICTh YJOCKOHAJIEHHSI CUCTEMHU YIIPaBJIiHHA B yCiX cdepax IisiIbHOCTI
JIOJUHYU TIOCTIMHO HAroJIomytoTh excrepTyd CBiToBOro 0aHky Ta (haxiBiil MiHICTEPCTB
1 BiIoMcTB YKkpainu. Po3poOka cucTeM IITYy4HOrO I1HTEIEKTY MIJBUIIUTH PIBEHb
TEXHOJIOT1 y JeprKaBi, i KOHKYPEHTOCIIPOMOXKHICTh y CBITI, @ TaKOX 3a0€3MeYUTh
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mepexiJi Ha HOB1 PIBHI PO3BUTKY HaIllOHAJIBHOI ekoHoMikH. IIpomo3uinii oo
CTBOPEHHsSI OOUYMCITIOBAJILHOI MAIIMHW 31 IITYYHUM IHTEJIEKTOM € HOBUMH Ta
BIJIMOBIIAlOTh HAWCYYACHINIUM HampsiMaM pPO3BUTKY HAyKH 1 TPAKTUKA B CBITI.
HoBum mimxomom B iH(QOpMAIIHHUX TEXHOJOTIAX € OOpaHHS MO3KY JIFOJIWHH,
CBIJIOMOCTI Ta IHTEJIEKTY K 3pa3Ka JIsi CTBOPEHHS OOYMCIIIOBAILHOI MAIIUHHU, 1110
Mae ITydyHUU 1HTENeKT. B VYkpaiHi € KaapoBWW HAyKOBHM TIOTCHINAN, SKUH
CIIPOMOYHUY CTBOPUTU OOUMCITIOBAIbHI CHCTEMH 31 MITYYHUM IHTEJIEKTOM.

BaxmuBoro € nmpoOieMa BHUKOPUCTAHHS MPOAYKTHUBHUX  MojeNed  Juis
KOHCTPYIOBAaHHS IITYYHOTO IHTENEKTY. [[7Is 1boro BapTO 3alyduTH MIIXOIU B
MOJIENIIOBaHHI, $KI BHKOPUCTOBYIOTH Yy TIPUPOJAHUYMX HAyKax, JalOTh IUTIIHI
pe3ynbTaTH 1 BIJITPajd BEJIUKY pOJb Yy TEXHIYHOMY 1 KYJbTYpPHOMY MpoOrpeci
mojcTBa. TakuM MiAXOJ0M € CHUHEPreTUYHUM METOH, Yy SIKOMY CKJIaJloBI 00’ €KTU
Tal0Th HOBUW 00’enHaHUN 00’€KT BHUIIOro piBHA opraxizamii. IloOymnoBa
CHUHEPreTUYHUX HEMHIMHUX MOJENeH IS INTy9HOTO 1HTEJIEKTy MJacTh HOBI
MOXJIMBOCTI B TEOpii 1 i1 3aCTOCYBaHHS Ha MPAKTHIIl, PO3MIUPUTH OOpii oOJacTi
IITY4YHOTO 1HTENEKTY SK KiOepHeTH4YHOI Ta i1HdopMaliiiHOi Hayku. Baxinporo
npoOJaeMO0 MpH [bOMY OyJe ajanTallisi CHHEPreTHMKH J0 MpoOJjeM IITYyYHOIO
IHTEJICKTY 1 BAKOPUCTAHHI 11 METOJIIB Y KOHKPETHUX MPHIaIax 1 KOHCTPYKIIISX.

[Ipono3uiii 100 BU3HAYEHHA c(epu MNPOPUBHUX TEXHOJOTIA B YKpaiHi
MIATPUMYI0, a TaKOX MATpUMYy0 CTpareriro po3BUTKY IITYYHOTO IHTENIEKTY B
VYkpaini (2023 — 2030) B 1isiomy.

Zhokhin A.

Senior Researcher at the Department of Synergetics,
Bogholjubov Institute for Theoretical Physics

of the National Academy of Sciences of Ukraine,
Candidate of Physics and Mathematics.

In the contemporaty world, the Strategy for Artificial Intelligence Development in
Ukraine (2023 — 2030) is crucial both for the national economy and for the
functioning of society as a whole. It requires attention from scientists and
practitioners who apply the achievements of science in their work. The necessity to
enhance the management system in all spheres of human activity is constantly
emphasized by experts of the World Bank and specialists of ministries and
departments of Ukraine. The development of artificial intelligence systems would
increase the level of technology in the state, its competitiveness in the world, as well
as ensure the transition to new levels of development of the national economy.
Proposals for the creation of a computer with artificial intelligence are new and
correspond to the latest directions of the development of science and practice in the
world. A new approach in information technology is the choice of the human brain,
consciousness, and intelligence as a model for creating a computer that has artificial
intelligence. The scientific potential of Ukrainian talents is enough to create a
computer with artificial intelligence.

The issue of using productive models for the design of artificial intelligence is of
major importance. To this end, it is necessary to apply approaches in modeling that
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are used in the natural sciences, which offer fruitful results and have had a significant
Impact on the technical and cultural progress of mankind. This approach is a
synergistic method in which the constituent objects release a new unified object of
the highest level of the organization. The construction of synergistic nonlinear models
for artificial intelligence will provide new opportunities in theory and its application
in practice, and expand the horizons of the field of artificial intelligence as cybernetic
and information science. An important problem will be the adaptation of synergetics
to the problems of artificial intelligence and the use of its methods in specific devices
and structures.

| support proposals to determine the scope of breakthrough technologies in
Ukraine, as well as the Strategy for Artificial Intelligence Development in Ukraine
(2023 — 2030) itself.

3ireab Memnani
IIpodecop, nokTop TexHIUHUX HayK. [HPopmaTHKa, ceMaHTUYHI TEXHOJIOTTII.
JlapMIITanTChKUI YHIBEpCUTET NpUKIaAHUX HayK (HiMeuunna).

IlepenmoBa
MeHe monpocwiM HalucaTH €KCIEPTHUU BUCHOBOK JJii MOHorpadii, mo s Oyina

oyke pana 3pooutu. S mpamroro y cdepi ITy4yHOro iHTeNekTy Bxe 30 pokiB, B
MepIry 4yepry B 00JacTi MOBHUX TEXHOJIOTIH. S mpairoBaia sik Ha/l A0 CIHIKEHHSIMH,
Tak 1 B obmacti 3actrocyBanHsa LI, a 3apa3 s npodecop iHpopMmaiiiHUX HAyK B
JlapMIIITaaTChKOMY YHIBEPCUTETI MPUKIAAHUX HayK. baxkato ykpaiHCbKOMY Hapomay
AKHAWIIBUIIE 3HOBY MOBEPHYTUCS /10 HAyKH Ta OCBITM y BUIbHIM, HE3aJEXHIM 1
JE€MOKpaTUYHIN KpaiHi.

CrpykTtypa MoHorpadii

VY moHorpadii iaerbest npo npoekt CtpaTerii po3BUTKY IITYYHOI'O 1HTENEKTY B
VYkpaiHi, po3pobneHuii KoMaH 1010 ykpaincbkux ¢axisiiB y cdepi LI, IT, dpimocodii
Ta HIIUX CYMDKHUX Taiy3sax. Monorpadis noOyaoBaHa TaKUM YMHOM, 1110 B PO3JILII
I npencraBnena Ctparerisi po3BUTKY IITYYHOTO 1HTENEKTY B YKpaini Ha 2022-2030
poku, y posnuti Il mpencraBneHi momoBHeHHs A0 crtparerii, a B Il po3mimi —
eKCTEPTHI AYMKHU YKpPaiHChKUX HAYKOBIIIB 1110710 CTpaTerti.

[ro cTpykTypy moTpiOHO OyJi0 O Kpaille po3’SICHUTH Ha MOYaTKy MOHOrpadii, moo
oJiepKyBau 3HaB, SIK 11Ty Aani. CTPyKTypy Takox MOTpiOHO Oyso 6 oOGrpyHTyBaTH,
TOMY IIIO B IHIIIOMY BHUITQJIKy HE3PO3YMUIO, SIKUW CTATyC MArOTh JOJIaTKOBI MaTepiain
CTOCOBHO cTpaterii. Jlesiki aBTopu BHECIH CBIi BKJIaJ HE B OAWH po3aul. YoMy ogHa
1 Ta X JIOJUHA HaIWcaja CTpaTeriio, a MOTiM AONMOBHEHHA? YW € MOmOBHEHHS
YaCTUHOIO CTpATerii, 4u 1€ 0COOMCTa JyMKa aBTOPIB?

Toit ¢akT, 110 A0JaTKOBI MaTepiaid MOJAUICHI HEe 0e3MoCepeIHhO MO PO3JalIax, a
B1JICOPTOBaHI 3a aBTOPAMHM, YCKIAIHIOE TPOYUTAHHSI MOHOTpadii, apke TOBOAUTHCS
BECh YaC TrOpPTaTU CTOPIHKH TYIU-CIOIU. MOXKIMBO, M0MaTKOBI MaTtepianmu Oymno O
Kpalle po3MICTUTH 0€3M0CepeTHBO ITiI OCHOBHUMU PO3JILJIAMH.
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[Ipotiec cTBopeHHs: MOHOTpadii

VY mepeaMoOBiI MICTUTBCS JyKe€ Ba)xJuBa 1H(OpMalis MpO MPOIEC CTBOPEHHS
cTpaTerii. A caMme, BOHa po3po0Jsiacs He HEBEITUKOK poOOUOI0 TPYIIOIO 1 HABITh HE
OJIHIEIO JIIOJIMHOIO, a 3@ YYacTI0O BEJIMKOI KUIBKOCTI YKpaiHChbKMX BUEHMX, Ha
KOH(epeHIisIX 1 HayKoBUX cemiHapax. Lleil ¢akt poduts MoHOrpadiro 0cobimMBo
IHHOI0. MOS POMO3HIIis — MPUILTUTH MPOLIECY PO3POOKHU CTpaTerii OibIle yBaru y
TeKcTi MOHOTpadii, 100 3pOOUTH aKTyaTbHICTh BUCHOBKIB I1I€ OUIBII 3p03YMLJION0.

3mict

Bceryn

Y Bcrynmi HueTecs mMpo Te, W0 IUIAMHU CTpaTerii € BU3HAYEHHS MPIOPUTETIB
JOCTIIKEeHb, MOCTAaHOBKA 3aBAaHb 1 METOAIB po3BUTKY TexHojorid IIII, a Takox
BHU3HAUEHHS MpaBWJI 1 3aKOHIB BUKOpHcTaHHsA 1 po3BuTky L. 3a3Hauaerncs, 1o
po3Butok LI B Ykpaini moku 110 He MaB CTPATETr1vyHOI CIIPSIMOBAHOCTI.

JIOTIOBHEHHSI /0 BCTYNY CTalOTh OUIbII KOHKPETHUMH: IIPEJICTaBIECHI TaM
3aBJaHHS BKJIIOYAIOTh HABYAHHS, PO3MOJIIEH! 0a3u AaHUX Ta MDKAUCIUILUTIHAPHY
CITIBIIPAITO.

[Tapagurma

[TinkpecitoeTbes, MO po3po0IsSETHCSI HOPMATUBHO-TIpaBoBa 0a3a A cuctem LI
B YKkpai"i. CUCTEMU MITYYHOTO 1HTEJNEKTY MarOTh OyTH Npo3opuMu. MaroTe OyTu
pPO3pO0JIEH] aNTOPUTMHU, K1 BUKOPIHIOIOTH COIlaIbHY HEPIBHICTh. Y TEKCTI CKa3aHo,
10 1HO3E€MHI MIJXOAW HE MOXHaA 3aCTOCOBYBaTH B YKpaiHi. lle TBep/KeHHs ciif
MOSICHUTH OUIBII JeTaIbHO. SIKi 0COOIHMBI YMOBH € B YKpaiHi?

VY nomatky no posauny «llapagurma» KOHKPETU3YIOTbCS BHUKJIMKH, L0 CTOSIThH
nepea YKpaiHoro, Taki SIK JKOpCTKa rio0aibHa KOHKYPEHINS Ta MIrpailis MOJIOJIUX
eKCHEePTIB J0 MDKHApOAHUX Kopropaiiid. Haronomryetrbcss Ha HEOOXI1THOCTI
pedhopMyBaHHS OCBITH.

OcHoBHi nousTTs LI

OnucaHo TNOHATTS WTY4YHOI cBigomocTi. lle Mae OyTM CTBOPEHO Ha OCHOBI
JIIOJICHKOI CB1AOMOCTI. JIFOACHKHI IHTEIEKT € 3pa3KoM.

Tyt moxHa Oyno 6 3poOuTH mocuiaHHs Ha iHII Bu3HayeHHs LI, nanpuknan, y
«bimit kum3i» €C (https://ec.europa.eu/info/sites/default/files/commission-white-
paper-artificial-intelligencefeb2020 en.pdf), sika mae MeHm amOiTHE BH3HAUYCHHS:
«IIpoctime xaxyuu, I — 1e CyKymHICTb TEXHOJOTIH, $KI TMOEAHYIOTH JIaHi,
AITOPUTMH Ta OOUMCITIOBAIIbHI MOTY>KHOCTD».

CTpaTeriuHor0 METOK € CTBOPEHHSI KOMIT'IOTEpA HOBOT'O MOKOJIHHS, SKUH MOXKE
OyTH BHUKOPUCTaHMI JJis TPOBEACHHS TMNPUKIAAHUX Ta EKCIePUMEHTAIBHUX
JOCIIKEHBb ISl PO3pOOKH HOBHUX TEXHOJIOTIM Ha OCHOBI IITYYHOTO IHTEJEKTY HJIs
YKpaTHCHKOTO CYCH1IbCTBA.

JlomatkoBi Marepialid A0 IIi€i TJIaBU IMJAKPECIIOTh HEOOXIIHICTh HOBHUX
apXITEKTYp CUCTEM 1 JITOPUTMIB HA OCHOBI HEUPOHHUX MEPEK.
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L1i1 1 3aBaHHS

3aBgaHb, IO CTOSTh TEpeN YKPAaiHCBKUMH BUYE€HMMH, Oarato 1 BOHH €
pI3HOMaHITHIMH. BOHM BKJIIOYAIOTh OpraHizamiiiHy Ta MUIOBY (hiHAHCOBY
niaTpuMKy nocuimkenb LI, Gesmeky 3acTOoCyHKIB Ta BIAMOBIAHY KBami(iKarliro
HAyKOBI[iB. Y TIpolleci IMMATrOTOBKH, cepej IHIIOro Mae OyTu mnoOyaoBaHa
JTOCHITHUITbKA 1H(QpacTpyKTypa Ta CTUMYJIbOBaHAa MIDKHApPOJHA JOCITHUIIBKA
CITIBIIpAIIS.

VY nopgaTkoBUX Martepianax 0 PO3AUTY 3TaayloThCsl JTEMOKpPATHYHI IIHHOCTI, SIKi
HEOOX1THO MATPUMYBATH, & TAKOXK €TUYHI MPUHIIUIU Ta KOMITET 3 €THKH.

[ToTo4yHuit cTan

P03BUTOK HITYYHOTO 1HTENEKTY CTBOPIOE OaraTo HOBUX BHUCOKOKBaTi(iKOBAHUX
pobounx micis. MikHapoHa CIiBIpans HUHI € c1abo CKOOpIMHOBaHOK. barato
po3po6ok I BinOyBaroThest B YKpaiHi, ajie MpaBa 1HTEICKTyalbHOI BJIACHOCTI HA
HUX HajeXaTh 1HO3EMHHUM KOMITaHisAM. L{iboBa miATpUMKa HATAETHCS PIIKO, 1
Oararo ¢axiBIliB BUDKIKAIOTH 32 KOPJIOH.

Jlana crtpaterisi MOKJIMKaHA JOMOMOITH YCYHYTH I Hemomiku. Lle moxke craTtu
MO>KJIMBUM 3aBJISIKH 9iTKOMY BH3HAYEHHIO ITUX TPOOJIEM.

['noGanwHi crangaptu LI

Y mpoMy posaium posrisgarotees crpaterii HATO, OECP, IOHECKO Ta
MinicrepctBa o6oponn CIIA.

Buxopucranns >xupHoro mpudty y MoHorpadii € He 3aBXKIu JOPEYHHUM, TUM
OlIbllIEe B IOMY PO3JLUI1 Hel MPU(PT BUKOPUCTOBYETHCS JOBOJI1 YaCTO.

Cronu moskHa Oyno 0 moaatu, 1mo poOUTh CTpaTerii pi3HUMH, a 10 OJTHAKOBUMH, a
[0 XOTiIocs 0 nepeiHaTy uu Hi. KpiM TOro, Moxkxa 0yjo © BKJIIOUMTH CTPATETI1O
€C, sika 3ragyeTbes y J0JaTKOBUX MaTepiayiax.

HopwmatuBHa 6a3a

HopmatuBHo-nipaBoBa Ta etuyHa 6a3za mins LI mae 6ytu ctBopena «Komitetom 3
PO3pOOKHM Ta BIPOBAIKEHHS IITYYHOTO 1HTEICKTY.

[IpiopuTeTHI HAIPSIMKH

VY 1pomy po3/iii BU3HaYEH1 MPIopUTETHI HApsiMKu po3poOkw 11I1:

- HalloHajbHa Oe3mneka (poboToTexHika Ta KibepOesneka);

- HayKOBa JISIbHICTH Ta OCBITA;

- MEIUIMHA;

- TIPOMMCIIOBICTb / EHEPIE€TUUHUNA CEKTOP;

- TeJIEKOMYHIKaIIi;

- TpaHCHOPT Ta IHPPACTPYKTYPa;

- CUIBCBHKE rOCIIOIAPCTRBO;

- €KOJIOTIs.

S nymaro, 0 TYT BIACYTHIN Ba)KJIMBUN HANpsSIMOK — MOBHI1 Te€XHOJOr1i. B3aemonis
JIOAVMHU 1 MallMHUA TPHUPOJHOI0 MOBOIO OCOOIMBO 3py4yHa HJs BUKOPHCTAHHS.
[Hdopmaliis qyxe 4acTo mepenaeThes y JIHTBICTHUHIN (hopmi. 3aCTOCYBaHb MOBHUX
TEXHOJIOT1M ISl yKpaiHChKOi MOBM MOKH 1o HeOararo. Illo6 cmpusartu mpomy Ta
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MIATPUMYBATH HOCIIB YKPaiHChKOT MOBH, sl XOTija O 3amponoOHyBaTH J10J1aTH MOBHI

TEXHOJIOTII sSIK IIeHTpanbHy chepy 3actocyBanHs LI,

Hayxkoge, kajipoBe Ta MarepiajibHe 3a0€31eUeHHS

Crnig CTBOPUTH HAaBYAJIBHY MporpaMy [JIi HAaBYaHHS T[EPCOHATY IS
BIIPOBAKEHHS Ta aociikens 1111

A BBaxaro Iel MyHKT MEHTpPAJIbHUM Yy cTparterii. Psjg JomoBHEHb 10 LBOTO
JEMOHCTPYE, 10 aBTOPHU TAKOXK BBAXAlOTh 1€ 3aBIaHHS KIIOUOBUM. Baprta yBaru
nporo3uriss  Bkmountd I go  «CrammapTiB  BUIIOI  OCBITH  MEPIIOTO
(6akamaBpCHKOTO) PiBHS BUIIOI OCBITH.

Orinka

Martote OyTH BCTaHOBIEHI KUIBKICHI Ta SKICHI MOKa3HHKU po3BuTky [I.
LlenTpanpHy posib y 1bOMY Bimirpae «KomiteT 3 po3poOKM Ta BIPOBAHKCHHS
HITYYHOTO THTEIEKTY».

[T ExcriepTHi BUCHOBKH:

ExcneptiB 3anuTanu mnpo ixHIO JyMKYy LIOAO CTpaTerii, Mo IIe pa3 MiJIKPECIIoe
IIHHUW JEMOKPaTUYHUM MPOIIEC, 3a IOMIOMOTO0I0 SIKOTo OyJia CTBOpeHa MOHOTpadis.

OpnHak y ynTaya BUHUKAIOTh JESKI MTUTaHHS:

- CkJazaeThCcsi BpaKeHHS, 1110 €KCIepTaM CTaBUJIM KOHKPETHI MUTAHHS, Ha KIITAIT
TOTO, 1110 CTOCYETHCSI HAYKOBOT HOBU3HU 1iel. TexcTu Oysu 6 OLIbIT 3pO3yMIUIUMH,
AKOM 111 MUTaHHS OyJIM MepeNiyeH1 y BCTYIIL.

- Sk BigOupanucs ekcrnepTy B bOMY po3aiai? XTO NpalroBaB HaJ CTPATETIEr0, XTO
HamucaB J0JIaTKOBI MaTepiajik, a XTO JIaB CBIM ekcrepTHUuM BUCHOBOK? lle Takox
CJIiJ1 3pO0OUTH MPO30PHUM Y BCTYII.

BucHOBOK

Momnorpadis € mayke akTyadbHUM TEKCTOM, 1 OUYEBHAHO, IO IO TNpOIecy ii
po3poOku Oyno 3aidydeHo OaraTo BiZIOMUX BueHHMX. Po3poOseHa crpareris mae
BHUCOKHI TOTEHINAJ Il MPOCYBAaHHS TEXHOJOTIN IITYYHOTO IHTENEKTY B YKpaiHi
TaKUM YWHOM, IO OJHOrO JHS YKpaiHa CTaHe OJHIEI0 3 MPOBIAHUX KpaiH 3i
HITYYHUM IHTEJIEKTOM.

Mos npono3uiisi - 3p00OUTH CTPYKTYpy MOHOrpadii, a TaKoXK ONUC Mpolecy ii
CTBOPEHHsSI Kpalle TOSICHEHUMH y BCTYMHOMY pPO3IUT, 100 MiABUIIUTH
YUTA0CIBHICTh 1 3pOOMTH MIATPYHTS MJIS PE3yJbTATiB JIOCHIHKEHb IIe OLIbII
IPO30PUM.

(miammc)

Menani 3irenp
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Review of the Monograph "UKRAINIAN STRATEGY
OF ARTIFICIAL INTELLIGENCE DEVELOPMENT"

Preface

| was asked to write an expert opinion for the monograph, which | am very happy to do. | have
been working in the artificial intelligence environment for 30 years, primarily in the area of
language technology. | have worked in both research and application and am currently a
professor of information science at Darmstadt University of Applied Sciences. | wish the
Ukrainian people that very soon it will be possible to focus again on science and education in
a free, independent and democratic country.

Monograph structure

The reviewed monograph tells about the draft Strategy of Artificial Intelligence Development in
Ukraine, developed by the team of Ukrainian specialists in Al, IT, philosophy and other related
fields. The monograph is structured in such a way that Part | presents the strategy for Al
development in Ukraine in 2022-2030, Part Il presents supplements to the strategy, and Part
11l contains expert opinions of Ukrainian scientists on the strategy.

This structure would need to be better explained at the beginning of the monograph so that the
recipient knows how to proceed. It would also need to be motivated, because otherwise it is
unclear what the status of the supplements is in relation to the strategy. Some authors
contributed to more than one part. Why did the same person write the strategy and then a
supplement? Are the supplements part of the strategy or are they personal opinions of the
authors?

The fact that the supplements are not directly located by the chapters, but sorted by person,
makes the monograph harder to read, because you actually have to scroll back and forth all
the time. Perhaps the material could be placed directly below the main chapters.

Process of creation of the monograph

In the preface, there is very important information about the creation process of the strategy.
Namely, it was not developed by a small working group or even a single person, but in a
process involving a large number of Ukrainian scientists, in conferences and scientific
seminars. This fact makes the monograph particularly valuable. | would like to suggest that the
process of development be given a little more space in the monograph to make the relevance
of the findings even clearer.
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Content

introduction

The introduction states that the goals of the strategy are to define research priorities, set tasks
and methods for the development of Al technologies, and define rules and laws for the use
and development of Al It is stated that Al development in Ukraine so far has had little strategic
focus.

The supplements to the introduction become more specific: The tasks presented there include
training, distributed databases, and interdisciplinary collaboration.

Paradigm

It is emphasized that a legal framework for Al systems in Ukraine is being developed. Al
systems are to be transparent. Algorithms are to be developed that equalize social inequality.
It is said that foreign approaches are not transferable to the Ukrainian situation. This statement
should be explained in more detail. What are the specific conditions in Ukraine?

The supplements to the "Paradigm” chapter flesh out the challenges facing Ukraine, such as
fierce global competition and migration of young experts to international corporations. The
need to reform education is emphasized.

Basic Al concepts
The concept of artificial consciousness is introduced here. This is to be implemented on the
basis of human consciousness. Here, human intelligence serves as a model.

Reference could be made here to other Al definitions, such as in the EU white paper
(hitps://ec.europa.eufinfo/sites/default/files/commission-white-paper- artificial-intelligence-
feb2020_en.pdf), which gives a less ambitious definition: "Simply put, Al is a collection of
technologies that combine data, algorithms and computing power."

The strategic goal is a new generation computer that can be used to conduct applied and
experimental research to develop new Al-hased technologies for Ukrainian society.

The supplements to this chapter emphasize the need for novel system architectures and
algorithms based on neural networks.

Aims and Objectives

The tasks facing Ukrainian scientists are many and varied. They include organizational and
targeted financial support for Al research, ensuring security of applications, and qualification
of scientists. In preparation for this, among other things, the research infrastructure must he
built and international research collaborations stimulated.

Supplements to this mention democratic values that must be supported, as well as ethical
principles through an ethics committee.

Current State

Al development is creating many new highly skilled jobs. International cooperation is currently
poorly coordinated. Many Al developments take place in Ukraine, but the intellectual property
rights to them are held by foreign companies. Targeted support is rare, and many experts go
abroad.

This strategy is intended to help eliminate these shortcomings. By clearly naming them, this
can become possible.
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Global Al Standards

This chapter highlights strategies of NATO, OECD, UNESCO, and the U.S. Department of
Defense.

The meaning of bold printing in the monograph is not always clear, especially in this chapter
bold printing is used a lot.

One could add here what makes the strategies different and what is the same and what one
would like to adopt or not. Also, one could include the EU strategy, which is mentioned in the
Supplement.

Regulatory Framework

A normative, legal and ethical framework for Al should be established by the "Committee on
the Development and Implementation of Artificial Intelligence”.

Priority Areas

This chapter defines the prioritized areas for the development of Al applications:
- National Security {esp. robotics and cybersecurity).

- Scientific Activity and Education

- Medicine

- Manufacturing Industry / Power Sector

- Telecom Industry

- Transportation and Infrastructure

- Agriculture

- Ecology

I think the important area of language technology is missing here. Human-machine interaction
is particularly user-friendly with natural language. Information is very often in linguistic form.
There are few applications of language technology for the Ukrainian language so far. To
promote this and support Ukrainian speakers, | would like to propose adding language
technology as a central application area of Al

Scientific, Personnel and Material Provision

A study program should be established to train personnel for Al application development and
Al research.

| consider this item central to the strategy. A number of supplements to this show that the
authors also consider this point central. The proposal to include Al in the "higher education
standards of the bachelor's degree of UA" is noteworthy here.

Evaluating

Quantitative and qualitative indicators for Al development should be established. The
‘Committee on the Development and Implementation of Artificial Intelligence” plays a central
role here.

|1l Expert opinions.

Various experts have been asked for their opinions on the strategy, which once again
emphasizes the valuable democratic process by which the monograph was created.

However, some guestions arise for the reader:
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- It seems that the experts were asked specific questions, like the one ahout the scientific
novelty of the ideas. The texts could be followed better if these guestions were listed in an
introduction.

- How were the experts in this chapter selected? Who collaborated on the strategy, who wrote
a supplement, and who gave their expert opinion? This should also be made transparent in an
introduction.

Conclusion

The monograph is a highly relevant text, and it is evident that many renowned scientists were
involved in its development process. The strategy elaborated there has high potential to
promote Al technologies in Ukraine in such a way that one day Ukraine will be one of the
leading Al nations.

I would like to suggest that the structure of the monograph, as well as the process of its creation,
be explained a bit better in an introductory chapter to increase readability and make the broad
basis for the findings even clearer.

LAY

Melanie Siegel

Ka3zumup B. B.

[Ipodecop kadenpu iHPopMaLIHHUX Ta KOMI IOTEPHUX CUCTEM

HanionansHoro yHiBepcurety «UepHiriBchbka MoJiTEXHIKAY,

JOKTOp TEXHIYHMX Hayk, JiaypeaT [lep>kaBHOi mpemii YKpaiHM y Tajy3l HayKd 1
TeXHIKH, Jaypear Jlep:kaBHOi npemMii YKpaiHU y raiay3l OCBITH, 3aCIIy>KEHUH iS4
HAyKU 1 TEXHIKH YKpaiHH.

HoBuii TexHOMOTTYHUN YK/, Skl mouaB opmyBaTHcs 3 modaTky XXI| cTomTrs
miJ] BIJTMBOM CTPIMKOTO PO3BUTKY 1H(MOpPMAIIHHUX TEXHOJOTIH, O0a3yeThcs Ha
BUKOPHUCTaHHI KiOepdi3uuHux cucteM. MaTepiaJbHHUI CBIT CbOTOJIHI 3JMBAETHCS 3
BIpTyaJIbHUM, yTBOPIOIOYM €nuHy 1HUpoBy ekocucrteMy. HaiiBaxiupimmm
(akTOpOM YCHINIHOCTI TAKOTO PYXY € BIPOBAKEHHS 1HTEICKTYaTbHUX BUPOOHUYHX
CUCTEM, OCHAIIEHUX IITYYHUM 1HTeNeKTOM. OJHaK TWUTAaHHS BUKOPUCTAHHS
OCTAaHHBOTO 3HAYHO BUXOIUTH 3a pamku IHmyctpii 4.0, Topkarouyuch mnpodIEM
3araJbHOHAYKOBOTO, COI[IQJIBHOTO Ta IOPUAMYHOTO ACHEKTIB PO3BUTKY INTYYHOTO
iHTenekty. L1 oOctaBuHM poOJSATH BKpall akTyaJdbHUM 3aBIaHHS 3 PO3POOKU
Crparerii po3BUTKY IITYYHOTO 1HTEJIEKTY B YKpaiHi.

3anpornoHOBaHUN JOKYMEHT IIOBHOIO Miporo BianoBigae Konmeniii po3BUTKY
IITYYHOTO 1HTEJNEKTY B YKpaiHi, cxBajieHId po3nopskeHHsM Kabinety MiHicTpis
VYkpainu Big 02 rpyans 2020 p. Ne 1556-p. Bin po3kpuBae y HayKOBO-TIPaKTUYHIN
IJTOIIMHI Tepellik OCHOBHMX 3aXOiB 100 peaiisamii 3raganoi Konrmeniii, Hagaroun
YIiTKI OPIEHTHPH y MIEPCIIEKTHBI iX peanizarii 10 2030 poky.

BaxxnmuBum momentom Ctparterii € ii cpsMOBaHICTh Ha 3a0€3MeYeHHS] CTBOPEHHS
MIPOPUBHMUX TEXHOJIOTIM 1 BU3HAYEHHS MPIOPUTETHUX C(hEp PO3BUTKY IITYIHOTO
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1HTeNeKTy B YKpaini. Ha OCHOBI aHaii3y CBITOBOTO JIOCBiAY, CTaHAApPTIB y cdepi
IITYYHOTO 1HTEJNEKTY Ta Moro crany B Ykpaini, B Ctpaterii copmyaboBaHO Ta
JETaIbHO PO3TJISHYTO OCHOBHI HaIpsIMH BIPOBAKEHHS INITYYHOTO IHTENEKTY B
Oe3reKy Ta 000pOHY JepKaBu, MeIUYHE 3a0e3MeUeHHS TPOMAISH, MPOMHUCIIOBICTh Ta
CLIbCBhKE TOCMOAAPCTBO, TPAHCHOPT Ta 1HGPACTPYKTYPY, TEIEKOMYHIKAIIHHY Taly3b,
Kl € 0a30BUMH YMHHHKAMHA E€KOHOMIYHOTO Ta CYCIUJIBHOTO PO3BUTKY Kpainm. Y
Crparerii TakoXX OKpecleHO NUISIXM Ta YMOBH ii peamizalii, siIKi COHpPAIOThCS Ha
BJIOCKOHAJICHHS CHCTEMH OCBITH 3 MIATOTOBKM (haxiBI[IB y HaNpsMi IITYYHOTO
IHTEJIEKTY SIK YMHHHUKA KaJPOBOTO 3a0e3meueHHS.

Crpareriss mnpounuia MUpPoOKe OOTrOBOPEHHS Yy KOJII HAyKOBIIIB Ta (haxiBIliB
JICPKABHOTO YIPABIIHHS Ta MPOMHCIOBOCTI, AETaTbHO PO3TJIISLAanacs Ha YUCICHHUX
HayKOBO-TIPAKTHYHUX  KOH(EPEHI[iAX, 10 € BaXJIUBHM  YHHHUKOM i
oOrpyHTOBaHOCTI Ta 3BaxeHocTi. IlpuitHsaTTs Crparerii pO3BUTKY MITYYHOTO
inTenekty B Ykpaini (2023 - 2030), 6e3yMOBHO, CTaHE TiTHOIO BIIIOBIIIIO Ha
BUKIMKA CBHOTOJICHHS Ta OyJle CHOPUSATH TOCWICHHIO TIO3WIIH YKpaiHH SK Y
TE€XHOJIOTTYHOMY, TaK 1 MOJITUYHOMY Ta COLIAJIbHOMY IIJIaHI.

Kazymyr V.

Professor of the Department of Information and Computer Systems,
Chernighiv Polytechnic National University,

Laureate of the State Prize of Ukraine in Science and Technology,
Laureate of the State Prize of Ukraine in Education,

Honored Science and Technology Figure of Ukraine

Doctor of Technical Sciences.

The new era of technology, which came in 21st century due to the rapid
development of information technology, is based on cyber-physical systems.
Nowadays, the physical world is merging with the digital world, forming a single
digital ecosystem.

The key success factor of a campaign is the introduction of the intelligent
manufacturing system with artificial intelligence.

However, the use of these systems goes far beyond Industry 4.0, addressing the
problems of general scientific, social and legal aspects of the development of
artificial intelligence. Consequently, the Strategy for Artificial Intelligence
Development in Ukraine is extremely important.

The proposed strategy corresponds to the Concept for the Development of
Artificial Intelligence in Ukraine, approved by the Order of the Cabinet of Ministers
of Ukraine on December 2, 2020, Ne 1556-p. It brings about key measures for the
implementation of this Concept, providing clear guidelines for their implementation
by 2030.

The essential point of the Strategy is its focus on ensuring the creation of
breakthrough technologies, identifying priority areas for the development of artificial
intelligence in Ukraine. Based on the analysis of global experience, standards in the
field of artificial intelligence and its state in Ukraine, the Strategy formulates and
considers the main directions of introduction of artificial intelligence in security and
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defense, healthcare, industry and agriculture, transport, and infrastructure,
telecommunications, which are the basic factors of economic and social development
of the country.

The Strategy also outlines the ways and conditions of its implementation, which
are based on the improvement of the education system for the training of artificial
intelligence specialists as a factor of recruitment.

The Strategy has been widely discussed by scientists and experts, both public
administration and industry, and has also been discussed thoroughly at numerous
scientific and practical conferences, which is an important factor in its validity. The
adoption of the Strategy for Artificial Intelligence Development in Ukraine (2023 —
2030) will undoubtedly be a decent response to current challenges and will help
strengthen Ukraine’s position in technological, political, and social sectors.

Kynin A. I.

3aBinyBau kadeapu KOMIT IOTEPHUX CUCTEM Ta MEPEK

KpuBopi3pK0ro HalioHaIBHOTO YHIBepcuTeTy (/[HinmponeTpoBcbka 001acTh),
JOKTOp TEXHIYHHUX HayK, mpodecop.

AKTYaJbHICTh 1 BaXIUBICTh CTBOPEHHS CTpaTerii po3BUTKY IITYYHOI'O 1HTEJIEKTY
i YKpaiHu MIATBEPIKYEThCS HEOOXIJTHICTIO 3a0e3MedYeHHsT Yy NEePCHeKTUBI
KOHKYPEHTO3JaTHOCTI HaIllOHAJbHOI E€KOHOMIKH, Oe3leku Ta OOOpOHU JepKaBH,
3IMCHEHHS] HOBITHIX HAyKOBUX JOCTIIKEHb 1 CTBOPEHHS NMPOPUBHUX TEXHOJIOTIH
(3okpema B Mexax HampsmiB Industry 4.0/5.0, CycminscTBo 5.0 TOIIO), pO3BUTKY
chepu OCBITH 3 METOIO IMOJOJIAHHS 3a3HAYCHUX BHUKJIMKIB SIK MIHIMyM Yy TEpIIiii
nosioBuH1 XXI cTopivuys.

HaykoBor0 HOBH3HOIO IPOEKTY CJIIJ] yBaXKaTH HacaMmIiepes MepcrneKkTUBy po3poOKH
TEXHOJIOT1A IITYy4HOI CBIJIOMOCTI Ta CTBOPEHHSI BIAMOBIAHUX OOUYHCIIOBAIBLHUX
MaIllMH 1 CHUCTEM, MPOrpaMHUX 3aco0iB, sKi 3a0e3neuarh BUPIIMIEHHS MOCTABICHUX
IHTEJEKTyaJIbHUX 3aBJaHb 1 HAalaayTh CYTT€BI KOHKYPEHTHI mepeBard YKpaiHi B
Cy4aCHOMY BUCOKOTEXHOJIOTITYHOMY CBITI.

Bapto 0co0namBO 3a3Ha4YMTH, 110 LEW JOKYMEHT YK€ YITKO BU3HA4ae cdepu
MIPOPUBHHUX TEXHOJIOT1H, 10 MOJIMBO peayi3yBaTH came B YkpaiHi. i uporo B
Hali KpaiHli € BIANOBIAHMA HAYyKOBO-TEXHIYHMNA 1 BHUPOOHMYMN TMOTEHINAI.
OOmexeHHs1 chep TO3BONHMTH KpaiHl CKOHIIEHTPYBaTH HEOOXITHI pecypcu Ta/abo
CKOOTIEpYBATU 3yCUJUISI 3 PO3BUHYTUMH KpaiHaAMU CBITY.

[Tpuknagny peanizaifito OTpUMaHUX Ha OCHOBI BUKOHAHHS IT1€1 CTpaTerii HAyKOBUX
pe3yNbTaTIB y HAIllOHAIbHE BUPOOHMIITBO Ta MIKHAPOJHHWN PUHOK JIOCUTH J100pe
chopmynboBaHO Ta JeTami3oBaHo. lle, 30kpema, Oyno MiATBEPIHKEHO HHU3KOIO
MPOBIAHUX HaIlIOHATBHUX 1 MIKHAPOIHUX 3aIlIKaBJICHUX CTOPIH, K1 Opajgu aKTUBHY
y4acTb B 0OrOBOpPEHHI JOKYMEHTA.

Hama kpaiHa TpagumiiHO Mae AOCTaTHIA KaJpOBWU, HAYKOBHM, 1HXKEHEPHHI
MOTEHIIIAJT 111 CTBOPEHHSI OOYHCITIOBAILHUX MAIIIMH 31 IITYYHUM IHTEJIEKTOM. ToMmy,
HE3Ba)XKAlOYM Ha TEBHY TEXHOJIOTIYHY HAIy «BIACTANICTBY» Bl PO3BUHYTHUX KpaiH
CBITY, 32 YMOBHU JOCTaTHHOrO (pIHAHCYBaHHs Ta/ab0 MIKHApPOJHOI Koolepalli, BCi
3a/ICKJIapOBaHI 11JIl MOKHA JIOCATHYTH.
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Takox BBa)kar0 TOBHICTIO JOPEYHHUM OOpaHHS y JAaHIA cTparerii came MO3KY
TOAMHU (0COOMCTOCTI, CBIIOMOCTI W IHTENEKTY) AK (DYHKIIOHAIBHOTO MPOTOTHILY
JUIS CTBOPEHHS 00YHMCIIIOBAIEHOT MAIIMHU 31 IITYYHUM 1HTEICKTOM.

Ha migcTaBi ychoro BHUIIE3a3HAYEHOTO BHUCIIOBIIOIO CBOIO OCOOHCTY MiJTPUMKY
Crparerist pO3BHTKY IITYYHOTO iHTENEKTY B YKpaiHi (2023 — 2030).

HayxoBi mkonn KprBopi3pkoro HaiioHajgbHOTO YHIBEPCHUTETY BXKE 3apa3 rOTOBI
mpamoBaTH y HampsiMi  peanisamii 1i€i crparerii, 30Kpema, y TipHUYO-
MeTalyprifiHOMy KOMILIEKCI YKpaiHu.

Kupin A.

Head of the Department of Computer Systems and Networks,
Kryvyj Righ National University,

Doctor of Technical Sciences, Professor.

The relevance and importance of building a strategy is proved by the necessity to
ensure future competitiveness of the national economy, security and defence of the
state, integration of the latest scientific research, and development of breakthrough
technologies (in particular within the Industry 4.0/5.0, Society 5.0, etc.), development
of the education system to tackle these challenges at least in the first half of the
twenty-first century.

The prospect of developing breakthrough technologies of artificial consciousness,
relevant computers and systems, software tools that will ensure the solution of the set
of problems and provide significant competitive advantages to Ukraine in the modern
high-tech world should be considered a scientific novelty of the project.

It should be noted that this document clearly defines the directions of breakthrough
technologies that could be introduced in Ukraine. To this end, our country possesses
the relevant scientific and manufacturing potential. Predetermined number of sectors
would allow the country to concentrate the necessary resources and / or cooperate
with developed countries of the world. The applied implementation of scientific
results obtained on the basis of the integration of this strategy into national
manufacturing sector and the international market is quite well formulated and
detailed. It was confirmed by a number of leading national and international
stakeholders who actively participated in the discussion of the strategic plan.

Ukraine has ample workforce, scientific and engineering potential to create
computing machines with artificial intelligence. Therefore, despite some
technological backwardness, as long as funding and/or international cooperation is
provided, all declared goals may be accomplished.

Moreover, it is quite reasonable to select the human brain (personality,
consciousness and intelligence) as a functional prototype for the creation of Al-
powered computer.

Considering the above-mentioned statements, | express my personal support for
implementation of the Strategy for Artificial Intelligence Development in Ukraine
(2023 — 2030).
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Scientific schools of the of the Kryvyi Rih National University are eager to work
so that Strategy is implemented, in particular in the metallurgical and mining industry
of Ukraine.

Magsipeus JI. M.

3aBigyBad kadeapu BUIIOT MATEMATHKH 1

€KOHOMIKO-MaTEMaTHUYHUX METO/11B XapKiBChKOTO

HaIllOHAJILHOTO €KOHOMIYHOTO yHiBepcuTeTy iMeH1 Cemena Kys3Hers,
JIOKTOp €KOHOMIYHUX HayK, ipodecop.

VY cydacHHX CKJIQJJHUX COIIaJbHO-€KOHOMIYHUX YMOBaX >KUTTEAISUIBHOCTI JIFOJIMHA
BCIX KpaiH CBITY CTpaTeris pO3BUTKY LITYYHOTO 1HTEJIEKTY Ma€ BaXKJIMBE 3HAYCHHS
JUISl HAITIOHAJIbHOT €KOHOMIKHM Ta CYCHIBCTBA B IIJIOMY, a OTXKE MOTpeOdye MUIBHOI
yBaru 1 HampairoBaHb y4yeHUX. [Ipo BaxIuBICTh 1 HEOOXIHICTh YAOCKOHAJICHHS
CHUCTEMH YIIPaBIIHHS Yy BCIX cdepax MisUIbHOCTI MOCTIMHO HArojolylTh Y CBOIX
nonoBisx excreptd CBiTOBOro 0aHKy, a TakoX MpoBijaHI (axiBii MiHICTEpCTB 1
BiIoMCTB Ykpainu. ToMmy po3poOka TEXHOJIOTIH IITYy4HOTO IHTEJIEKTY HE TUIbKU
MIJIBUIIUTH PIBEHb CyYaCHUX JOCII/KEHb B YKpaiHi, ii KOHKYpEHTOCIIPOMOKHICTh Ha
CBITOBUX pHUHKaxX, aje MW 3a0e3MeuuTh IMepexiJi Ha MPUHIMIOBO HOBHUM pPIBEHBb
PO3BUTKY HAI[IOHAJIBHOIO TOCIOAAPCTBA Ta Horo ymnpasmiHHS. [Ipomo3umii miono
CTBOPEHHSI OOYHMCIIOBAJIHLHOT MAIIMHU 31 INTYYHUM IHTEJIIEKTOM € aKTyaJlbHUMH 1
BIJIMOBIAIOTh HAMCYYaCHIIIMM HampsMaM PO3BUTKY HAYKH 1 MPAKTHUKA B CBITI.
AOGCOJIIOTHO HOBUM HAaNpsMOM B 1H(GOPMAIIMHUX TEXHOJIOTISIX € OOpaHHS MO3KY
JIOJIMHU, 30KpeMa CBIJIOMOCTI ¥ 1HTENEKTY, K (DYHKI[IOHAIBHOTO MPOTOTHUIY JJIs
CTBOPEHHS OOYMCIIFOBAJIbHOI MAIIIMHM 31 IITYYHUM 1HTENeKToM. Ciif 3a3HAYUTH, 110
B YKpaiHl HasBHUI JOCTATHIM KaJpOBUN HAYKOBHM MOTEHIAN, KU CIIPOMOKHUN
CTBOPHUTH OOUYMCIIIOBAJIbHY MAIIMHY 31 IITYYHUM 1HTEIEKTOM 32 YMOBHU BiJIOBIAHOTO
¢iHancyBaHHs. [Ipomo3uilii 1mog0 BHU3HAYEHHS cpepu MPOPUBHUX TEXHOJOTIA B
VYkpaiHi DiATPUMYIO, a TAKOXK MATPUMYI0 CTpaTerito po3BUTKY IITYYHOTO IHTEIEKTY
B Ykpaini (2023 — 2030) B misomy.

Malyarets L.

Head of the Departments of Higher Mathematics,
Economic and Mathematical Methods,

Simon Kuznets Kharkiv National University of Economics,
Doctor of Economics, Professor.

In the midst of challenging socio-economic conditions in all countries of the world,
the artificial intelligence development strategy is crucial for the national economy
and for the society in general. Scientists should pay close attention to the strategy and
put a lot of work into it. The importance and necessity to improve the management
system in all areas of activity is emphasized in the reports of the World Bank experts,
as well as leading experts of ministries and departments of Ukraine.

Therefore, the development of an artificial intelligence system would not only
improve emerging technologies in Ukraine, the ability of a country to compete
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effectively in global markets, but also ensure the transition to a fundamentally new
level of development of the national economy and its management. The proposed
creation of a computer with artificial intelligence is new and it corresponds to the
latest trends in global science and practical science. The human brain, in particular
consciousness and intelligence, became a functional prototype for the creation of a
computer with artificial intelligence, and it opens up a whole new direction of
information technologies. It should be noted that Ukraine has an adequate scientific
potential, which allows creation of the computer with artificial intelligence, as long as
the appropriate funding is available. | express my support towards the proposals on
defining the field of breakthrough technologies in Ukraine and the Strategy for
Artificial Intelligence Development in Ukraine (2023 — 2030).

ITankparosa H. /1.

3acTynHUK JUpeKTopa 3 HaykoBoi pobotu HasuanmpHo-HaykoBoro IHCTHTYTY
MPUKIAAHOTO CHCTEMHOro aHalizy HallloHaabHOro TEXHIYHOTO YHIBEPCUTETY
Vkpainn «KuiBCbKMI MOMITEXHIYHUA 1HCTUTYT 1MeHl Irops CikopcbKOro»,
npodecop kapeapu MaTeMaTUUHUX METOJIB cuctemHoro aHamizy IIICA, unen-
kopecnonneHT HAH Ykpainu, 1OKTOp TEXHIYHUX HAYK, 3aCIyKEHHI A1 HAYKH 1
TEeXHIKA YKpaiHu, naypeat [lep:kaBHol npemMii YKpaiHU B ramxy3l HAyKH 1 TEXHIKH,
naypeat npemii imeHi B. M. ['mymikoBa.

Ha 1ieif yac HaykoBa rpoMaICbKICTh NPUIUISE BEIUKY yBary IITYYHOMY 1HTEJIEKTY.
PesynpTaToM 1BOTO cTajla TOSIBAa BEJIMKOI KUIBKOCTI ITyOJiKaIiid, MNpoBEACHHS
KOH(DEepeHII1H 1 CUMIT031yMiB, pucBsidyeHuX npodiemam L. Ypsau 6aratrox nepxas
Bounnn I B mpiopuTeTHUil CcOHCOK 1HHOBAIlM, BBaXKAKOYU IX KPUTUYHO
BXJIMBUMU JJI 3aXMCTy HalllOHaIbHUX 1HTepeciB. CrmoyaTtky 1e OyB ypsg Obamu
(CIIIA, 2008 pik), MOTIM HH3KAa €BPOIMEUCHKUX YPSIiB. YPsSau PO3BUHEHUX KpaiH
BKJIFOYAIOTh MpPOOJEMH, MOB’S3aHI 3 1HO3EMHUMH 1HBECTHILIISIMU, B TPIOPUTETHUMA
CIUCOK 1HHOBAIlid, BB@XAIOUM iX KPUTUYHO BAXJIMBUMH JUISI 3aXUCTy CBOIX
HalllOHAJIBHUX 1HTEpeciB. Taki CUCTEMH JT03BOJISATH MPOBIAHUM JIepKaBaM yCYHYTH
HUHIIIHIO  3aJieKHICTh 1 3a0e3neyutd  co0l  peajbHy  CaMOCTIMHICTb.
3araJbHOBU3HAHO, IO CTBOPEHHSA KOMII IOTEPIB, IO 3a0€3MeUyl0Th I'POMAICHKICTh
iH(popmali€eo 0yb-IKOi MPUPOJIU, CYTTEBO 3MIHHWIIO >KUTTS JIFOJIMHU 1HPOPMALIIHO,
a III mae Benwuye3Hl MOMKJIMBOCTI JJIsl MOJIMIIEHHS SIKOCTI KUTTSA CYCHUIbCTBA —
3pOOUTH KUTTS JIOJEH MPOCTIIIUM 1 MIABUIIUTH HOTO SKICTh, @ TaKOX BCIET
1HOPACTPYKTYpHU [JIsi TPAHCIIOPTY, TEIEKOMYHIKAIliii, OXOPOHHU 3]I0POB’S, OCBITH 1
noJ. Yce 1e mATBepKyE aKTyallbHICTh 1 BAXKJIUBICTh CTBOPEHHS CTpaTerii pO3BUTKY
HITYYHOT'O 1HTEJEKTY AJis Y KpaiHH.

HayxoBa HOBHU3HA nossirae y Takomy. Y CtpaTerii po3BUTKY IITYYHOTO 1HTEIEKTY
B Ykpaini (2023 — 2030) 3amporoHOBaHO CTBOPCHHS HAYKOMICTKOTO MPOAYKTY Y
BUIJISIII OOUMCITIOBAIBHOI MAIIMHY 31 IITYYHUM 1HTEJIEKTOM, MIATPYHTSIM SIKOT'O MOXKe
Oytn «@DyHKIIOHAJIbHA CXE€Ma IITY4YHOI OCOOMCTOCTI 31 HITYYHUM I1HTEJIEKTOM).
3anponoHOBaHO HA/IAHHS LIJIECTIPSIMOBAHOTO XAPAKTEPY y4aCTl YKPATHCHKUX YUEHUX
y BITYM3HSIHUX 1 MDKHAPOJHUX MPOEKTAX, FPaHTax 1 Mporpamax, 1o € OJU3bKUMU J10
CKJIQJIOBUX YAaCTHUH 3a3HAYEHOTO TPOEKTy. [l 1mporo miaHyeThCs MPOBOAUTH
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MOCTIMHUM MOHITOPUHT BITYM3HSHUX Ta 1HO3EMHHUX IPOEKTIB, TPAHTIB 1 Mporpam,
pEe3yNbTaTH SKUX MOKHA BUKOPUCTATHU JJII CTBOPEHHS OOYHCIIIOBAIBHOI MAIIMHM 31
MTYYHUM 1HTEJICKTOM, HAJAl0YM IIUM TIPOEKTaM TNPIOPUTET ISl BHUKOHAHHS.
Po3pobiieHi okpemMo CKIafoBi YaCTHHU OOYHCIIOBAIBHOI MAITWHU 31 ITYYHUM
1HTEJIIEKTOM, O(OPMIICHI SK IHTEJEKTyajlbHa BIACHICTh, 30UpPAIOTHCS B OAMH
HAyYKOMICTKHM MPOIYKT.

KanmpoBuii HaykoBHil mMOTeHI[ian YKpaiHU I[JIKOM CIPOMOXHHUM CTBOPHUTH
00YHCITIOBAJIbHY MAIIIMHY 31 IITYYHUM 1HTEJIEKTOM 3a JJOCTaTHLOTO (DiHAHCYBaHHS.

[TOHATTS WITYYHOTO 1HTENEKTY MOIIMPHUIIOCS y BCIX cepax HAyKH 1 MPOHUKIO B
MOBCSIKICHHE MHUCJIEHHS, B PO3MOBHY MOBY 1 3aco0M MacoBUX KOMYHIKaIliil.
Pe3ynbTaToM 1BOTO CTajlo0 HE TUIBKM MOSIBA BEJIMYE3HOI KIIBKOCTI MMyOJIKaIliH,
KOH(pEepeHIld 1 CUMIIO3iyMiB, a W pi3HE, 4YacOM HEOJHO3HAYHE, PO3YMIHHS 1
TIYMau€HHsS TaKUX OCHOBHUX IOHNTh, $IK «IHTENEKT», «IITYYHUU IHTENEKTY,
«IHTEJEKT JIOIUHU» TOIIIO.

Taka » cutyaris 30epiraerbcs 1 3apa3. SIk 1 panilme, BUSABIAIOTHCSA 1CTOTHI
PI3HOYUTAHHS 1 pO301KHOCTI B TPAKTYBaHHI 0ararb0X MPaKTUYHO BaXKIUBUX MOHSTH 1
O3Ha4Y€Hb, LIO0 XAPAKTEPHO HAaBITh ISl THUX aBTOPIB, sKI Oe3mocepeHbO OepyTh
y4acTh y CHUCTEMHHX AOCTIDKEHHSX a00 € MPUXMIbHUKAMH IITYYHOTO 1HTENEKTY.
BincyTHICTh 3aralbHONPUUHATOTO PO3YMIHHS 0araTbOX KIIOYOBHX TOJOXKEHB 1
npobniem IIII, 30kpema cyTHOCTI Ta cnenudikd BIAMNOBIAHUX JOCHIIKEHb, iX
CIPSIMOBAHOCTI Ta MiCllsl B Cy4YacHIA Haylll, a TaKOXX HEBHUCOKI TOTEHIIIHHI
MOXJIMBOCTI 1 HemepeOopHI OOMEXeHHS pi3HMX miaxoaiB 1 wMeroxis I,
PI3HOMAHITHICTh iX 3aCTOCYBaHHS B CITIBBIIHOIICHHI 3 METOMOJOTIAMU 1HIITHX
JTUCIUIUIIH CBIIYUTH, IO Tpoiiec (HOpMYyBaHHS IITYYHOTO THTEJEKTY SIK HAYKOBOT
JTUCHUIUTIHY 11I¢ HE 3aBEPIICHUH, MOro HampsMHU OCTaTOYHO He copmyBanucs. Lle
OOTpYHTOBYE HEOOXITHICTH JTOOMPAIFOBATH OCHOBHI KJIFOYOBI O3HAYEHHS, TaKl SK
«IHTEJIEKTY, «IITYYHUU IHTEICKT», «IHTEJICKT JIOIUHI Ta 1H.

Hanpukman, mOpomoHyl0 BBECTH TaKe O3HA4YeHHS. [HTENEeKT IIOIWHU — IIe
CYKYIMHICTh BJIACTUBOCTEHN CIIa0KOCTPYKTYpOBaHOI He(OpMali30BaHOI CHUCTEMH, IO
BU3HAYAIOTh ii (YHKIIOHYBaHHS, METY, HaBYaHHS, CAaMOHABYAHHS], IUJIAaHYBAaHHS,
aganTaiio Towmo. L{I BIACTMBOCTI MOXHA pO3MJISAATH y BHUIJISIl AITOPUTMY
PO3B’sI3aHHS TBOPUYMX 3aBJIaHb, CTBOPEHHUX 1 KOHTPOJIbOBAHUX CBIJIOMICTIO JIFOJIUHHU.

He3Baxaroun Ha HaBeJeHE 3ayBaXKCHHsI, CI1J 3a3HAYUTH, 110 CTpaTerito po3BUTKY
mtyyHoro inTenekty B Ykpaini (2023 — 2030) gorinsro ITITPUMATUN.

Pankratova N.

Deputy Director for Scientific Work, Educational and Scientific Institute for
Applied Systems Analysis, National Technical University of Ukraine “Igor
Sikorsky Kyiv Polytechnic Institute” (IASA), Professor at the Department of
Mathematical Methods of System Analysis of IASA, Corresponding Member of
the National Academy of Sciences of Ukraine, Doctor of Technical Sciences,
Honored Worker of Science and Technology of Ukraine,

Laureate of the State Prize of Ukraine in Science and Technology, Laureate of
V.M. Glushkov Prize.
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The scientific community have become concerned about artificial intelligence (Al)
nowadays. It results in multiple publications, conferences, and symposia. The
governments of many countries have included Al in the priority list as one of the top
innovations, considering them to be crucial for the enforcement of national interests.
It was first done by the President Barack Obama’s administration (USA, 2008), then
by the governments of many European countries, which included Al in their national
priority list.

Developed countries include issues related to foreign investment in the priority list
of innovations, considering them to be essential for the protection of their national
interests. That kind of systems will allow the leading states to eliminate current
dependence and ensure real independence. It is widely recognized that the creation of
computers that provide public with any information has significantly changed the
information world of a human, and Al has a great potential to improve the quality of
life — it could make people’s lives easier and improve the quality of life, as well as
transform the entire transport infrastructure, telecommunications, healthcare,
education, etc. These statements prove the relevance and importance of
implementation of the Strategy for Artificial Intelligence Development in Ukraine
(2023 — 2030).

The Strategy is of scientific novelty, and here is why. The Strategy for Artificial
Intelligence Development in Ukraine (2023 — 2030) puts forward the creation of an
innovative product, which is a computer with artificial intelligence, that could be
based on the “Functional diagram of the artificial personality with artificial
intelligence” created in Ukraine. It is proposed to ensure the involvement of
Ukrainian scientists in national and international projects, grants and programs, which
correspond to the components of this project. To this end, it is planned to constantly
keep national and foreign projects, grants and programs under observation, the results
of which can be applied to create Al-powered computer, giving these projects priority
for implementation. Separately developed components of Al-powered computer are
designed as intellectual property, assembled into single innovative product.

The Ukrainian scientific potential is rather high for the creation of Al-powered
computer as long as there are enough funds.

The concept of “Artificial Intelligence” has spread in all fields of science and
penetrated into common thinking, spoken language and the media. It resulted not
only in the emergence of countless publications, conferences, symposia, but also in
various, sometimes ambiguous, perceptions and interpretations of such basic concepts
as “Intelligence”, “Acrtificial Intelligence”, “Human Intelligence”, etc.

Nothing has changed. There are significant differences and controversies in the
interpretation of many practically important concepts and definitions, which is typical
even for those authors, who are directly involved in systems research, or who are the
passionate advocates of the Artificial Intelligence. The lack of general understanding
of many key terms and challenges of Artificial Intelligence, including the nature and
specifics of artificial research, their focus and role in modern science, as well as low
potential and insurmountable limitations of different approaches and methods of
Artificial Intelligence, diversity of their application in relation to methodologies of
other disciplines indicate that the process of formation of Artificial Intelligence as a
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scientific discipline is not yet complete, its directions have not been finally formed. It
gives grounds for the improvement of key definitions, such as “Intelligence”,
“Artificial Intelligence”, “Human Intelligence”, etc.

For instance, | suggest to introduce the following definition. Human Intelligence is
a set of properties of a weakly structured informal system, which determine its
functioning, purpose, learning, self-learning, planning, adaptation, etc. These
properties could be considered as an algorithm for solving creative challenges posed
and controlled by human consciousness.

Despite the abovementioned remarks, it should be noted that the Strategy for
Artificial Intelligence Development in Ukraine (2023 - 2030) should be APPROVED.

Pamasanos C. K.

ITpodecop xadeapu «IHpopmariifini cCHCTEMHU B €eKOHOMIII

KuiBChKOro HaIllOHAILHOTO EKOHOMIYHOTO YHIBepcHuTeTy iMeH1 Banguma I'eTbMmaHa,
JOKTOp TEXHIYHHMX HAYK, TOKTOP €KOHOMIYHHMX HayK,

Bigminauk ocBitTi YKpainu, nouecHuit npodecop CxiTHOYKpaiHCHKOTO
HalllOHAJIBHOTO YHIBepcuteTy imeH1 Bononumupa Jlana (M.KuiB) 1 Bumoro
HABYaJILHOTO 3aKJ1aay Y Koomncnuiku «llonraBchkuidl yHIBEPCUTET EKOHOMIKH 1
TOPTiBII», 3aCTyKEHUW 1119 HAYKHU 1 TEXHIKK Y KpaiHU.

«Haepso uu moosxcna cymuieamucs, wo 8 MatOymubvomy yce Oinvud i Ol 3HAYHA
YyacmuHa  3aKOHOMIPHOCMEl  HABKOIUWHBO20  c8imy  Oyde nizHasamucs i
BUKOPUCMOBYBAMUCS ABMOMAMUYHUMU NOMIYHUKAMU JHOOUHU. Alle HacminbKu i
Oe3CyMHIBHO [ me, Wo yce HAUbiIbul 8aXdCIuGe 8 NpPoyecax MUCIEeHHs | Ni3HAHHS
3a60cou 0yoe Hanedxcamu nioouni. Cnpaseonusicmos yb0o2o BUCHOBKY 00YMO8IeHd
ICMOPUYHO.

..JIroocmeo ne € npocmoio cymoro mooeu. Inmenexmyanvua i @Qisuyna Miys
JIIOOCMBA BUSHAYAEMbCS He MINbKU CYMOIK NHOOCLKUX M A3I8 | MO3KY, ane i 8cima
CMBOPEHUMU HUM MAMepiatbHUMU i OYXO08HUMU YIHHOCMAMU. Y ybomy po3YyMIHHI
HIAKA MAWUHA | HISIKA CYKYNHICMb MAUUH, WO € Y KIHYe8oM) PAXYHKY NPOOYKMOM
KOJIeKMUBHOI OsLIbHOCMI NH00€l, He MOXCYMb OYMU «PO3YMHIUUMUY 3A JTHOOCMEO0 8
Yinomy, momy wjo npu maxomy HOPIGHAHHI HA 6a2u 3 0OHO20 OOKY KIAOembvCsl
MAWuHa, a 3 HWo20 — yce J0CMB0 DA30M 31 CMEOPEHOI0 HUM MEeXHIKOI, W0
BKIIIOYAE, 3PO3YMINO, | MAWUHY, SIKA PO32NA0ANAC.

Cnio 3a3Hauumu makoxc, wo JAOUHI ICMOPUYHO 3a8xcOu OyOde Hanedcamu
OCMAamMo4Ha OYIiHKA THMENeKMYaIbHUX, MAK CaMOo K | MamepialbHux, YiHHocmeu, )
MOMY YUCTT [ MUX YiHHOCMEU, WO CMBOPIOIOMbCA MAWMUHAMY, MAK WO U Y YbOMY
PO3YMIHHI MAWUHA HIKOJIU He 3MOJiCe Nepegepuiumu Ji00uUHy.

Taxkum yumnoMm, MOI*CHA 3POOUMU BUCHOBOK, WO 8 CYMO THDOPMAYIUHOMY NAAHI
KibepHemu4Hi MAWUHU He MIIbKU MOJNCYMb, ale U 0008 43K080 NOBUHHI
nepegepuiumu 100Uy, a 8 psioi NOKU uje 6IOHOCHO 8Y3bKUX 2ay3ell OHU pOOaimb ye
8oKCce CbO2OOHI. Alle 8 NIaHI COYIanbHO-ICMOPUYHOMY Ui MAWUHU € [ 3a82HCOU
3AMUMAMbCSL He OLIbU HIJIC NOMIYHUKAMU [ 3HAPAOOAMU JTHOOUHUY.

Axanemik B. M. I'mymikos
«IIpo «1HTENeKTyaJbH1» MOKIUBOCTI INITYYHOTO IHTEJIEKTY».
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https://uk.wikipedia.org/wiki/%D0%A1%D1%85%D1%96%D0%B4%D0%BD%D0%BE%D1%83%D0%BA%D1%80%D0%B0%D1%97%D0%BD%D1%81%D1%8C%D0%BA%D0%B8%D0%B9_%D0%BD%D0%B0%D1%86%D1%96%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D0%B8%D0%B9_%D1%83%D0%BD%D1%96%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D1%82%D0%B5%D1%82_%D1%96%D0%BC%D0%B5%D0%BD%D1%96_%D0%92%D0%BE%D0%BB%D0%BE%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%B0_%D0%94%D0%B0%D0%BB%D1%8F

Beryn. Iltyunuii iHTENEKT — 1€ HAYKOBI 3HAHHA 1 TEXHOJOTIS CTBOPEHHS
IHTEJIEKTyaJIbHUX MalllMH, IporpaM, CepBiciB, J0JIaTKIB TOI0. BiH ga€ MOXIHBICTH
TEXHII1 BUKOHYBAaTH (hYHKIII1, K1 BBAXKAIOTHCS IIPEPOTaTUBOIO JTFOIUHH.

Ha nymky Ton-meHemkepiB BEIMKUX T'PaBIiB pUHKY, y HanOmmwkul poku LI crane
€IMHUM 1 HaWKpaluM 1HCTPYMEHTOM Ui MPOCYBaHHS Ta PO3BUTKY MPOIYKTIB 1
NocJIyT. 3a JaHUMH aHaIITUYHOTO MojenmoBaHHs, I Moxke 3a1CHUTH A0IaTKOBHIA
BHECOK y miopiuHe 3poctanHs BBII na 1,2 % npoTsarom sik MiHIMyM HacCTYIHOIO
I[eCSITI/Ipi‘-I'-I}I v I_IiJ'IOMy, 10 2030 pOKy T mMoxe 3a0e3meunTu TOAATKOBY TI100aTbHY
€KOHOMIYHY aKTHUBHICThH Y p03M1p1 13 TPITH JIOJ., WO 3yMOBUTH 30UTBIIIEHHST HOTO
MOBCIOTHOTO  BHECKY B y01 ray3i TmopsA 13 YIOPOBAKCHHSIM  1HIIMX
nepeTBOproBaIbHUX TexHoJorii. Ctanom Ha choromHi Il BHOCHTH y CBITOBUI
BBII 1 tpan nonapiB. AHaNITUKH TaKOX MPUITYCKaIOTh, 10 0113bK0 70% KoMmaHii
Yy BCbOMY CBITI NpUKMYTh npuHaiMHI onHy (opmy LI no 2030 poky B pamkax
MaciTabyBaHHs CBO€1 MISJIBHOCTI, @ 3HAYHA YaCTUHA BEJIUKHUX MIANPUEMCTB OyJie
BUKOPHUCTOBYBATH MOBHUW CIIEKTP HASBHUX IHHOBAIIM JJI1 TMOCHUJICHHS JIFOYUX
HanpsiMiB O13HECYy.

CoborojiHi € nmpobsieMu, 1o cTpumytoTh po3BuTok I B Ykpaiui. Lle: BiicyTHICTH
yiTKOi cTparerii po3Butky I, BiTun3HsHOT iHOpACTPYKTYypH I HOTO POOOTH 1
cinabka moiHGOpPMOBaHICTh O13HECY Npo (PyHIaMEHTaIbHI HAyKOBI pO3POOKH B
raimy3si LI, nenocrathii a1 BrpoapkenHs 1 piBers nudposizaliii KOMITaHiH,
BIICYTHICTh HAJIArOJI)KEHOI Ha BHUCOKOMY PIBHI POOOTH 3 JIaHMMH, a TaKOX
HETIpaBUJIbHE PO3YMIHHS KEPIBHUIITBOM TIEBHUX AaCIIEKTIB YMNPOBAKCHHS B
kommnanii 111.

3aranoM, ypsiIOBUM CTPYKTypaM HEOOXIJTHO ONEPATUBHO MPUUMATH PIILICHHS, SIKI
IaayTh iM 3MOTy WTHU B HOry 3 mpouecamu y cdepi Il 1 BimBaTH Ha €BOJIIOLIIO
texHomorii III.

OcobnuBy yBary BapTO NPHUIUIUTH PO3pOOIll CTpaTeriii, mporpam, 3aKOHIB Ta
1IHCTpyMeHTIB perymtoBanHs cdepu I, mo nmacte 3mory BuUpINIyBaTH
COIIIOTYMaHITapHi, TPaBOBlI ¥  MOPAIBHO-CTUYHI MOPOOJEMH; THUTAHHSIM
MATOTOBKM KaJpiB, 110 MalOTh HEOOX1HY KBami(iKaIliro, a TaK0X 1HBECTHUIIHNHIN
cTparerii Ta ¢iHAHCYBaHHIO BiAMOBITHUX PO3POOOK.

BaxxnuBo Takoxk MIAKPECIUTH, IO IITYYHUH I1HTEJEKT € OJHUM 3 OCHOBHHX
YMHHUKIB Y TOCATHEHHI I[iJIeH 31 CTIHKOT0 pO3BUTKY (6i03nauenux 17 yineu OOH).

Axkmyanvnicme i eaxcaugicms cmeopenna cmpamezii. Bce BuUllle3a3HAuYCHE €
MiJICTAaBOI0 BAXKJIIMBOCTI W aKTyalabHOCTI po3poOku CTpaTerii poO3BUTKY IITYYHOTO
iHTenekTy B Ykpaini (2023 — 2030).

[Tepexin mo mepeaoBuX HUPPOBUX, IHTEICKTyaIbHUX 1 BUPOOHUUYUX TEXHOJIOTIH,
10 pOoOOTHM30BAHMX Ta MEXAHOTPONHUX CHUCTEM, 1HAYCTPiaJIbHUX IHTEPHET—pPEUeH,
HOBHUX MaTepialliB i ClOCcO0iB KOHCTPYIOBAHHSI, CTBOPEHHS CHCTEM aHAJIi3y BEJIMKHUX
o0CATiB JaHWX, MAIIMHHOTO HABYaHHSA 1 IITYYHOTO IHTENEKTY B IUJIOMY €
HalBaxJIMBIILIMMU TipobsieMamu B enoxy [uayctpii 4.0 ta [naycrpii 5.0.

Ham cvoe00ni oOnsa cmitikoco i Oe3neyrnoeo po36UmKy NompiOHi HOBI HAYKOBI
00CNIOMNCEeHHS, [HMeNeKmyanvbHi Hopmayiini ma I[HHOBAYIUHI MmexHOoNo2li ma
cucmemu, 30Kpema, cucmemu i mexHoa02ii WmyyHo2o iHmeaeKmy.
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HaykoBa HOBHM3HA NpPOEKTY. Y Cy4acHOMY HECTaOlIbHOMY CBITI HAyKOBHM
Hampsm Il  mae rpyHTyBatMcs Ha  (QyHIAMEHTAIBHUX 1  CHCTEMHHX
MDKAUCHUIUTIHAPHUX HAYKOBHUX PO3pOOKaX 1 METOJIOJIOTIAX 3 ypaXyBaHHSAM 0aratbox
HoBuX BHKIMKIB. Cucremu Il € wHemiHIAHIMU, CKIAOHUMH ¥ TaKUMH, IO
po3BuBatoThca. Tomy Hamie o3HadeHHs LI, mpuHIumM Ta KpUTEpli CHHTE3y CUCTEM
I 6araTto B oMy CMparOThCs HA Cy4yacHi (yHIaMEHTalIbHI Ta 1HII AOCTIIKEHHS 1
€ YTOYHIOIOUHUMH, TMEPCIICKTUBHUMHU. TEXHOJIOTii Ta CUCTEMHU IITYYHOTO IHTEIEKTY
MOBHUHHI ITPOEKTYBATUCS 1 KOHCTPYIOBATHCS Ha 0a31 TaKUX IIJICUCTEM 1 KOMITIOHEHTIB:
HAyKOBl OCHOBHU, (PYHJIaMEHTaJbHI JOCHI/DKEHHS Ta MaTeMaTH4HE 3a0e3leueHHS,;
TEeXHIYHE (armapaTHe) 1 TEXHOJOTIYHE 3a0e3NeyYeHHs; CHUCTEeMH, IuIaThopMu i
IHCTpYMEHTAapii MpOorpaMHOro 3a0e3MedeHHs; COIlalbHO-TYMaHITapHe (MOpPaJIbHO-
€TUYHE, KYJIbTYPHO-OCBITHE, (h1710COChKE 1 TpaBOBE) 3a0€3MEUCHHS.

Y 1pOoMy [OKYMEHTI 3alpONOHOBAHO JMJii BHUKOHAHHS IJIO0AlIbHY HAyKOBO-
TEXHIYHY CTPATETII0 31 CTBOPEHHSI OOUMCIIIOBAILHOI MAIIMHUA HACTYITHOTO MOKOIIHHS
— ITY4YHOI OCOOMCTOCTI 31 IITYYHUM IHTeNeKToM. Jls peamizaiii wiei crparerii
MIPOMOHYETHCSI BUKOPUCTATH 3HAHHA, fAKI BXKE OTPUMAaHl IMiJ 4Yac AOCTIIKECHb
MPUPOJHOrO 1HTENEKTY JIFOAMHHU. 3HAHHA IOAO0 (PYHKI[IOHAIBHHUX, MCUXOJOTIYHUX,
HEHUpOOIONOrYHUX, XIMIYHUX CXE€M POOOTH MO3KY JIFOJMHHM AOLUIBHO IOKJIACTU B
OCHOBY aJrOpuUTMy NOOYJIOBU YHIBEpCATIbHOI 00UMCIIOBAIBHOI MAIIIMHU 31 IITYYHUM
IHTEJIEKTOM.

Bigomo, mio mnpupoaHHil 1HTENEKT € 3aco00M OIIHKHA disUTBHOCTI CB1JIOMOCTI
JIIOJTMHU, a €BOJIIOIIIO CBIJJOMOCTI YKpaiHChKI HAYKOBII BK€ 37aTHI opMaiizyBaTu
MareMaTu4Ho. TOOTO HEOOXITHHM KPOKOM Yy CTBOPEHHI IITYYHOTO I1HTEJIEKTY €
CTBOPEHHSI IITYYHOi CBIJJOMOCTI, SIka KOHTPOJIOE TPOLIEC MPUUHATTSA PIlIEHb Yy
PO3B’sI3aHHI MOCTABJICHWX 3aBlIaHb 3T1JHO 3 OTPMMAHUM JOCBIJIOM Ta 3aKOHaMHU M
paBUJIAMH KUTTENISUTBHOCTI JIFOJUHU, 30KpeMa JyXOBHO-MOPATbHUMU HIHHOCTSAMHU
JIOZICTBA.

IIpono3uuii moa0 BuU3HAYEHHS c(depH NPOPHUBHUX TEXHOJOTIH B YKpaiHi.
Crpareriro po3BHTKY MITY4HOTO iHTesekTy B Ykpaini (2023 — 2030) ctBOpeHo 3
ypaxyBaHHSM HasBHUX HAyKOBUX CTPYKTYp y Il Tamy3i, BHCOKOTO 3arajbHOTO
OCBITHHOTO PpIBHA TpOMaAsH 1 BOJHOYAC OOMEXKEHHMX (PIHAHCOBUX PECYPCIB.
[ndopmariisi, oTpuMaHa BiJ pI3HUX MIHICTEPCTB 1 YCTaHOB, 30KpeMa y cdepax
0e3neku, OOOpOHW, HAyKH, OCBITH, PI3HHUX IHIYCTPI, MapKETHUHTY, JOTICTUKH
CBITYUTH, 1[0 0€3 YMPOBA/KEHHS CUCTEM IITYYHOTO IHTENEKTY iXHiM MOJaIbIIHi
po3BUTOK He Oyae edexkTuBHUM. Bu3HA4eHO TUIAX CTBOPEHHS MPOPUBHUX
TEXHOJIOTIM Yy KOHKpETHHX c(epax AISUTBHOCTI Ta IHAYCTPISAX YKpaiHu, 30KpeMa y
cdepi Hayku Ta ocBiTU. [IpoBeneHO aHai3 HASIBHUX PE3YNbTATIB (PyHIaMEHTAIBHUX,
MPUKIIATHUX 1 €KCIIEPUMEHTATBLHUX JTOCHIKEHb CTOCOBHO IITYYHOTO 1HTEJEKTY, 110
3a0e3nevarh CTBOPEHHS MPOPUBHUX TEXHOJIOTIH.

Mu — cydacHMKM 3MIHH NapaJurMU PO3BUTKY HAYKH BiJl BY3bKOCIEI1aJi30BAHOTO
3HAHHSA 1 TATY3€BO1 €eKOHOMIKH J0 3JIUTTS HayK 1 KOHBEpreHIli TexHoorii. ChoroHi
BUHUK HOBUW HAYKOBO-TEXHOJIOTTYHUHN YKJIaJl, 3aCHOBAHMM Ha 1HTErpailii: HaHo-, 010,
iH(hopMmaniiHuX, KOrHITUBHUX 1 coriorymaHiTapHux (HBIK® CI') Hayk 1 TexHOOT 1.
Bigznaunmo, mo crpateriuna metra HBIK @ CI'-koHBepreHuii — 1€ CTBOPEHHS
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aHTPONOMOP(PHUX TEXHIYHUX CUCTEM, KOHCTPYKIIIMHO MOJIOHHUX 10 CTBOPIOBaHUX
’KUBOIO MTPUPOJIOF0 (TIPUHIIUATI TPUPOOTIOIOHOCT).

OTxe, TOJIOBHUM HAyKOBO-TEXHOJIOTIYHUM PYIIHHUM YMHHUKOM y XXI cTOmTTI
CTaHE PO3BUTOK TAaKUX HAJATEXHOJOTIM: IITyYHUH 1HTENEKT, HAHOTEXHOJIOTI],
O0l0MeMYHI TEXHOJIOT1{, KOTHITHBHI TEXHOJIOTii 1 COLIOTYMaHITapHI TEXHOJOTII.
binblm  KOHKpPETHO — 1€ CyYacHHH PO3BUTOK I1HHOBALIMHUX  TEXHOJOTIH:
«HBIK @ CI'». Tomy mnoTpiOHO BiJ3HAYUTH BAXKIUBICTh YpaxyBaHHS MPUHIUITY
I’K?+CI', ToOTO: iHTeNeKTyami3allis, IHTErpaiis, KOHBEPreHIlis, KOEBOJIOId 1
COIllaJIbHO-TYMaHITapH1 TEXHOJIOTTI].

BaxxnuBuM 1 He0OXiAHUM € 00JIIK Cy4YaCHHMX IMPUHIIMITIB MIPOEKTYBAHHS CTIMKOI Ta
oesneunoi cuctemu I 1 BupimenHs mpoOjieMu rapMoOHi3allii MiX JBOMa CBITaMH:
peasbHOTO 1 BIPTYyaJIbHOTO, OCOOIMBO IIPH X TapMOHIYHIN r10pun3aItii.

Bigomuii Ha cwhorogHi JNOKyMeHT «KepigHi 6Kaziéku 3 NumaHv emuku Ois
oosipenoco wmyunozo inmenexmy» (Ethics Guidelines for Trustworthy Artificial
Intelligence), onyGOmikoBanuii 8 xBiTHsA 2019 poky, MOKHA PO3IJISAATH SIK OCHOBY
nonitukun €C y chepi I, B sskoMy ekcniepTu MpeACTaBUIA CBOE OAUEHHSI €TUUYHHX
MPUHILIMIIB JIOBIPU IITYYHOMY 1HTENEKTY. Y I[bOMY JOKYMEHTI cucCmeMu WmyyHo2o
[Hmenekmy PO3TISANAIOTBCA K TEXHIYHI CHCTEMH, 3JIaTHI OIpallbOBYBaTH
iH(opMaliito cnocoboM, SIKMH Harajaye po3yMHY MOBEIIHKY, IO 3a3BHYAil BKJIIOYAE
Takl acleKTH, SK HaBYaHHS, pO3IMi3HABAHHs, MPOTHO3YBAaHHS, IUJIaHYBaHHS a0bo
KOHTPOJIb. [HTEeNEeKTya IbH1 CUCTEMHU PO3TISHYTO TAKUM YHUHOM.

[To-nepmie, cucremu I xapakTepu3yrOTbCs BUKOPUCTAHHSM MoJened 1
QITOPUTMIB, IO 3a0€3MEeUyIOTh 3/IaTHICTh HABYATUCSA 1 PO3B’SA3yBaTH KOTHITHUBHI
3aBAaHHS, Takl SK (OpMyJIOBaHHS peKoMeHAaliii abo yxXBaJeHHs pIIIEHb Y
pealbHOMY Ta BIPTyaJIbHOMY CEpeloBUINAX. [HTENEeKTyalbHI CHUCTEMHU 37aTHI
(GYHKIIIOHYBaTH 3 PI3HOIO MIPOK0 aBTOHOMHOCTI HUISIXOM MOJIEIIOBAHHS 3HAHb 1
MPEACTABJIICHHS] OTPUMaHUX pEe3yJbTaTiB, a TaKOX BHUKOPUCTAHHS JaHUX 1
pO3paxyHKy kopessiiiaux 3anexHocted. IIII-cuctemu BUKOPUCTOBYIOTH JEKiIbKa
MIIXO/IIB 1 TEXHOJOTIH, Y TOMY YHCIIl: CAMOHABYAHHS CUCTEMH, 1110 BKJIIOYAE IITUOOKE
HaBYaHHS 1 HABYAHHS 3 MIJKPINJICHHSM; aBTOMAaTU30BaHE MIPKYBaHHS, SIKE BKJIOYAE
IJIaHyBaHHS, AMCIETYEPHU3allllo, MPEJACTaBICHHS 3HaHb, MOUIYK 1 ONTHUMI3alllo;
kiOepdizuyHi cuctemMu, y ToMy uucii [HTepHEeT pedeil 1 poOOTOTEexHIKa, (DyHKIIT
KOHTPOJIIO Ta PO3II3HABAHHS.

[To-npyre, pasoM 3 acmeKTaMH €THYHOTO XapakTepy, MOMIOHMMH 10 THUX, SKi
BUHUKAIOTh Yy paMKax 3aCTOCYBaHHA Oy/ab-sIKOi TEXHOJIOTii, CHUCTEMH IITYYHOTO
1HTEJICKTY CTaBJIATH MEpe]] JIFOACTBOM MUTAHHS HOBOTO THITy. JlesKi 3 HUX 3yMOBJICHI
TUM, 110 IHTEJEKTYyaJIbHI CUCTEMH BUSBUJIMCS CIIPOMOKHUMH POOUTH T€, 110 PaHIIIE
OyJ0 ImJa CWUIy TIIbKH JKUBHUM ICTOTaM, a y psAl BUNAAKIB TUIBKK JromauHi. L1
ocobnuBocTI Jo3BoNHUIH mokiacty Ha IlI-cucremu HOBI cepiio3HI 3aBJaHHS IIOI0
3a0€3NeUYeHHS] JKUTTEISUIBHOCTI JIIOJMHUM Ta CYCHUIbCTBA. SKIIO cnpoOyBaTu
3a3UPHYTH JIajii, TO B TIOBrOCTPOKOBIM nepcnekTusi cuctemu 1 3M0oxyTh 3Maratucs
3 IIOJJUHOIO 3 TIOTJISITY CBO€ET 3aTHOCTI OCMUCIIUTH JIOJCHKUN JOCBIJT 1 3MOJICTIOBATH
JIOJICBKY CBIJIOMICTh, IO TOPOJKYE TOAATKOBI 3alMUTaHHS CTOCOBHO pPEabHOL
CaMOCTIMHOCTI, YHIKQJIBHOCTI Ta BEJHWYl JIOJUHHM, X04a HA ChOTOJHI MUTAHHS TOKHU
TaK HE CTOITb.
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[To-Tpere, mompu Te, mo mno’s3anHi 3 Il npoGnemu eTHYHOrO XapakTepy
CTOCYIOTBhCSI TiepeBakHO KOHKpeTHOoi mii IlI-cuctemM Ha mromMHY 1 JIOJACHKE
CYCIIUIBCTBO, ICHY€E ¥ 1HITUN KOMIUIEKC €TUIHUX MUTaHb, K1 HAJICKATh 10 B3a€MOI1
JIOJWHU 3 1HTEJIEKTYyaJIbHUMH CHCTEMaMHM, a TaKOXK JO MOKJIMBHUX HACIIJIKIB IIIOJ0
CIPUIHATTS HAMU SIK TEXHOJIOTIH, TaK 1 caMol JIFOJAWHM, SKI TaKa B3aEMOJIIS MOXKE
cnpuuuHATHA. J[OKYMEHT BH3HA€, M0 OOWABA PI3HOBUAM ETUYHUX MHUTAaHb TICHO
B3a€EMOTIOB ’s13aHi 1 € HEB1J]'EMHIMH KOMIIOHEHTaMH €THYHOTO Tiaxoay o I11I.

PO3BUTOK IITYy4HOrOo 1HTENEKTY BIUIMBA€ Ha KYJbTYpPHY CaMOOYTHICTh 1
pi3HOMaHITTS KyabTyp. LI 37aTHUI MO3UTUBHO BIUIMBATH HA 1HAYCTPIIO KYJIbTYpH U
TBOPUYOCTI, IPOTE€ MOXKE CTaTH YMHHUKOM KOHIIEHTpallli BUPOOHHUIITBA KYJIbTYPHOTO
KOHTEHTY, JTaHUX 1, OTXKe, JOXOJIB y pyKax Ay>Ke OOMEXKEHOro KoJia Y4aCHHUKIB
PUHKY, 110 TOTEHI[IHHO HEraTUBHO BIAIO’€ThCA Ha PI3HOMAHITHOCTI (QopMm
KYyJIbTYPHOTO CAMOBHPKCHHS 1 3a0€311eUeHH] MPUHITUITY PiIBHOCTI.

TakuM 4YWMHOM, HaM CbOTOJHI TMOTPIOHI 1HTENEKTyaJdbHl 1H(OpMaliiiHI Ta
IHHOBAI[IHI TEXHOJOT1l Ta CHCTEMH, 30KpEMa CHCTEMHU 1 TEXHOJOTIi IITYyYHOTO
IHTEJICKTY.

IIpomno3uuii 010 BIPOBAIKEHHS CXeMHU (JIaHIIOra) HAYKOBUX Pe3YJbTATIB Y
BUPOOHMUTBO Ta PpuHOK. [liaTpumyro 3amnponoHoBaHi y CTpaTerii po3BUTKY
mrydHoro iHTenekty B YkpaiHi (2023 — 2030) cxemu peamizaiii HayKOBHX,
MPUKIAIHUX, €KCIIEPUMEHTAIBHUX JOCTIDKCHD IS YIPOBAIKCHHSI CTBOPEHUX 1
HasBHUX HOBUX TEXHOJIOTIM /i PI3HUX 1HAYCTpPii, BIATBOPEHHS BUPOOHMUIITBA,
CTBOPEHHSI TOTOBOI MPOIYKIIIi.

CnpoMoO:KHICTh KAJIPOBOr0 HAYKOBOI'0 MOTEHIIATYy YKPAiHM 11010 CTBOPEHHS
00YMCJIIOBAILHOI MAIIMHUA 3i IITYYHUM IHTEJEKTOM 3a J0CTATHHLOIO
dinancyBanus.

Po3po06ieHi okpemMo CKIaJ0Bl YaCTHHU OOYMCITIOBAIBHOI MAIIMHU 31 IITYYHUM
IHTEJIEKTOM, O(OpMIIEHI SK IHTENEKTyalbHa BJACHICTh, 30UpalOTh B OJMH
HAayKOMICTKMU TIpoayKT. [ns 30epexkeHHsT KaJpoBOro TMOTEHINady B JepiKaBi
YKpPAiHCHbKUM YYEHUM JIOLUIBHO TakKoX OpaTh y4yacTh 1 B I1HIIMX MIDKHApPOJHHUX
MPO€EKTaX, M0 (PIHAHCYIOTHCS 3-3a KOPJOHY 1 HE MOB’SI3aHi 3 TJI00ATbHUM MMPOEKTOM.

BukopucTaHHs MI)XHAPOJIHOTO JOCBIAY B JOCIIIKEHHSX, € Oepe ydyacTb BEIUKa
KUIBKICTh HAyKOBLIB 3 pI3HUX YCTaHOB, MIHICTEPCTB, 3aKJaJIB BHIIOi OCBITH,
akajemii, mae BiIOyBaTHCS 3 OJHOTO KOOPJMUHAIIIMHOIO HAyKOBO-OCBITHHOTO
neHtpy. Takuii 1eHTp MOTpiIOHO CTBOpPUTH B YKpaiHi. BomHouac nepkaBa mae
CTBOPHUTH IIUIICHY CHCTEeMy 3a0e3neueHHs po3poO0ok 1 BrpoBamkenHs I y
BUPOOHMIITBO TOBAPIB 1 MOCIYT 13 TOPriBeIbHOIO Mapkor «CTBOpeHO B YKpaiHin. Y
HAayKOBUX yCTAaHOBAX 1 3aKJaJax BUIIOI OCBITH YKpaiHU CTBOPEHO HU3KY HAYKOBUX
KU, mo JochimxyioTs chepy I Ileit Hanpsim € ocHoBHuUM s [HCTHTYTY
npo0Oiem mrydHoro iHTenekty MOH VYkpaiau 1 HAH Ykpainu.

BaxnuBo 3a0e3neuntu peanizamiro 3aBaaHb CrpaTerii pO3BUTKY LITYYHOTO
inTenekty B Ykpaini (2023 — 2030) 3a paxyHOK KBamiiKOBaHUX KaJpiB, IO
noTpedye TakuX 3aX0/IiB:

- po3poOKa HOPMATUBHO-TIPABOBOI 0a3u miAroToBKHU ¢axisiliB y ramxysi LI mumsixom
3aMpoOBaKEHHS BIAMOBIIHUX OCBITHIX MOJYJIB Ta TPOrpaM Ha YCIX PIBHIX

OCBITH;
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- po3poOKa Ta 3ampoBa/JKEHHS MEXaHI3MIB CTUMYJIOBaHHA 3A00yTTS (haxoBoi
niarotoBku 3 mnpobnematuku LI y 3akmagax BUINOT OCBITH Ta MPOBAIKEHHS
HAyKOBOI AISUTHHOCTI ¥ TMi# cdepi;

- 3a0XO0YEHHS TAJAHOBUTOI MOJIOAI Ta MIATPUMKA MOJIOAMX YYEHHUX Yy HAYKOBIH
JUSITBHOCTI 3 po3po0ku Ta BripoBakeHHs [111;

- (opmyBaHHs JTabopaTOpHOI 0a3W B yHIBEPCUTETaX Ta HAYKOBHX YCTAHOBAX ISl
HABYaHHS CTY/ACHTIB 1 MPOBEIEHHS AOCHiKeHb Y cdepi LI

- 3aJy4eHHS HAyKOBI[IB Ta OCBITSH 0 MIKHApPOJHUX MPOEKTIB 3a Hanpsimamu LI, B
ToMy uncii B mporpamax Epazmyc+, DAAD 1 I'opuzonT-€Bpona;

- TIIBUINEHHS SKOCTI TMPUPOJHWUYOI OCBITH, 1i 1HTErpaimis 3 COIiaJbHO-
TYMaHITapHOIO OCBITOIO, 30KpeMa IIJIIXOM 3aMo4yaTKyBaHHS MPOrpaM 3a0X0YEHHS
Ta TPaAHTIB s 3aKJIajiB OCBITHM BCiX pIBHIB 3 aKIEHTOM Ha MPHUPOJHUYI,
MaTeMaTH4H1, KOMII IOTepHi, iIHPOpMAaIiiiHI HAYKHA Ta MaTeMaTUYHY JIHTBICTHKY;

- (biHaHCYBaHHS JIep>KaBOIO CTBOpPEHHs Oe3riaTHUX KypciB (online) ykpaiHChKOIO
MOBOIO 31 IITYYHOTO 1HTENEKTY JUIsl Takux miatdopm, sik Prometheus, Coursera ta
Udemi, B ToMy duncITi po3paxoBaHKUX Ha MiJTITKOBY ayTUTOPIIO;

- 30UTbLIEHHS OI0KETHUX MICIlb JJI1 HaBYaHHA 3a HanpsamoM LI

- 3asydeHHs 10 BuUBYeHHs mpoOiemu Il mpoBigHMX ¢axiBUIB 1 BYEHHX, SIKI
JOCIIKYIOTh TPUPOAHUIN 1HTENEKT 1 (PYHKIIT MPUPOJHUX HEHUPOHHUX MEPEK —
HeHpoO10JIOTiB, MEIUKIB, KOTHITUBHUX IICHXOJIOTIB, O1XEBIOPHUCTIB, IICHUXIaTpIB,
IIPaBHHUKIB,;

- 3aKOHOJIaBY€ CTHUMYJIIOBaHHS poOOTOMABIIIB /10 3aXO/1B, CIIPSIMOBAHUX HAa HAOYTTH
CHIBpOOITHUKAMU KOMIIETEHII B 00JIaCTI IUTYYHOI'O IHTEJEKTY 1 B CYMDKHHX
chepax HOro BUKOPUCTAHHS,

- 3ampoOBa/KEHHS  MEXaHI3MIB  CTUMYJIOBAaHHA  JISJIBHOCTI  HAyKOBI[IB  Ta
JOCIITHUKIB, 10 TpaioTs y chepi LI, 3ade3nedenns im rigHux (Ha piBHI
CBITOBHX) YMOB TIparli;

- (opmyBanHs HaykoBuxX Mmki1 3 mpoOiem Il B yHiBepcurerax 1 HayKOBHX
yCcTaHOBax YKpaiHW 1 COpsAMyBaHHS iX poOOTH Ha BIPOBAKEHHS JOCATHYTHX
pe3ynbTaTIB;

- BIAKPUTTS B CeKlii (I3UKO-TeXHIYHMX 1 maTteMatnyHux Hayk HAH VYkpainu
OKPEMOT0 BIJIVIEHHS IITYYHOI'O IHTEJEKTY;

- CTBOpPEHHS YMOB /Jisi TIOBEPHEHHS Ha OAaThbKIBIIMHY MPOBIIHUX YKPaTHCHKHX
HayKOBIIIB Ta (haxiBiiB B raimy3i LI, axi mpo>KWBarOTh 1 MPAIIOIOTH 32 KOPJIOHOM.
Jo 2030 poky B Ykpaini noTpiOHO peanizyBaTy OCBITHI IPOTpaMu CBITOBOTO PiBHSA

JUISL TATOTOBKM BHUCOKOKBaNi(iKOBaHMX (DaxiBIIB 1 KEPIBHUKIB Yy chepl MTYy4YHOTO

1HTEJIEKTy. YKpaiHChbKI OCBITHI OpraHi3allli MycsTh 3aiiMaTH IPOBIAHI MO3MULII B CBITI

32 OKpEeMHMH HamnpsIMKaMH B Tajy3l IITYYHOTO iHTenekTy. JedinuT daxiBuiB i€l

rajy3i NOTPIOHO YCYHYTH, B TOMY YHCJII 3a PaXyHOK 3aJy4eHHS MPOBIIHUX

1HO3eMHHUX (haxiBLIB, SIKI MAIOTh YYEHUHN CTYIIHb.

BBaxkaro mpoBeneHHsT JOCHTIKEHb (DYHKI[IOHYBAHHSI MO3KY 1 PO3pOOKY CHCTEM
MOJIETIIOBaHHSI MUCJIEHHSI BaXXJIMBUMHU 3aBJAaHHSMHU, TOMY OOpaHHS MO3KY JIIOJUHHU,
30KpeMa CBIIOMOCTI M IHTENEKTY K (PYHKIIOHAJIBHOT'O MPOTOTHUITY JUIsl CTBOPEHHS
00YHUCITIOBAILHOT MAIIIMHY 31 IITYYHUM 1HTEJIEKTOM € JIOIIJTbHUM.
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3aranbHuii BHUCHOBOK. CtTparterisi pO3BUTKY IITYYHOTO IHTENEKTy B YKpaiHi
(2023-2030) € apxiakTyaJpHOIO, Ma€ MDKHAPOJIHY HAyKOBY HOBH3HY 1 MPAKTHYHY
IIHHICTH AJSl CTIMKOro i1 Oe3rneyHoro po3BUTKY kpainu. [loBHicTIO i miATpuUMyIO i
Oakaro AKHAMIIBUIIOrO IPUWHATTS BIaJ0I0 Y KpaiHu.

Ramazanov S.

Professor at the Economics Information Systems Department,

Kyjiv National Economic University named after Vadym Ghetjman,

Honored Worker of Science and Technology of Ukraine,

Honorary Professor of the Eastern-Ukrainian National University after Volodymyr
Dalj and the Poltava University of Economics and Trade,

Doctor of Technical Sciences, Doctor of Economics, Professor.

“There could hardly be any doubt that in the future the considerable part of the
laws of our world would be comprehended and employed by automatic human
assistants. However, it is undeniable that all of the essential attributes of thinking and
cognition processes would always be inherent in human. Our history proves the
validity of this statement.

... Humanity is not a mere bunch of people. The intellectual and physical power of
mankind is determined not only by human muscles and brain, but also by all the
material and spiritual values created by humans. From this perspective, no machine
and no set of machines, which is ultimately the product of the collective activity of the
people, could be “more intelligent” than humanity as a whole, because with such a
comparison, a machine is placed in one pan of the scale, and in the other pan there is
the whole humanity in conjunction with the machines created by it, which, naturally,
include the machine in question.

It should also be noted that historically, humans will always have a final
assessment of intellectual, as well as material, values, including those values that are
created by machines, so in this sense the machine could never surpass humans.

Thus, we can conclude that in purely informational terms, cybernetic machines
not only can, but must necessarily surpass a person, and in a number of still
relatively narrow industries they do it today. However, from the socio-historical
perspective, these machines are and always will remain nothing more than human
assistants and tools.”

Academician V.M. Ghlushkov
«On the “intelligent” capabilities of artificial intelligencey.

Introduction. Artificial intelligence (Al) is scientific knowledge and technology
concerned with building intelligent machines, programs, services, applications, etc. It
enables machines to perform tasks commonly associated with human beings.

According to top-level managers of the largest companies, Al will become the best
tool for promoting and developing products and services over the next few years.
Acrtificial intelligence could contribute an additional 1.2 percent to annual gross
domestic product growth for at least the next decade, according to a simulation from
McKinsey Global Institute. Overall, Al could deliver $13 trillion in additional global
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economic activity by 2030, putting its contributions to growth on par with the
introduction of other transformative technologies. Nowadays, Al contributes US$1
trillion to the global economy. Analysts expect about 70% of companies to adopt at
least one form of Al by 2030, and a lot of large companies to use a full range of
technologies to strengthen their businesses.

Nowadays, several challenges hinder the development of Al in Ukraine,
namely: lack of clear Al strategy; infrastructure issues slowing the adoption of
Al; lack of awareness of fundamental Al advancements among businesses; low
level of digitalization of the companies slowing the adoption of Al;
uncoordinated processing of data; lack of understanding of certain aspects of Al
adoption among managers of the companies.

Essentially, government agencies have to make quick decisions that would
enable them to keep up with Al processes and influence the evolution of Al
technologies.

Particular attention should be paid to the development of strategies, programs,
laws, and tools for regulating the field of Al, which would allow for solving
socio-humanitarian, legal, moral and ethical problems; issues of training
professionals with the necessary qualifications, as well as investment strategy and
financing of relevant developments.

It is also important to emphasize that Artificial Intelligence is one of the main
factors in achieving sustainable development goals (The Sustainable
Development Goals (SDGS)).

Relevance and importance of the strategy. The abovementioned statements
serve as evidence of the relevance of the Strategy for Artificial Intelligence
Development in Ukraine (2023 — 2030).

Transition to advanced digital technology, intelligent manufacturing technology,
robotic and mechatronic systems, the Industrial Internet of Things (l10T), new facts
and methods of software construction, big data processing systems, machine learning,
and artificial intelligence is a key challenge in the era of Industry 4.0 and Industry
5.0.

Nowadays, safe and sustainable development requires new scientific research,
intelligent technologies and systems, information technology, and innovations, in
particular Al systems and technologies.

Scientific novelty. In the unstable contemporary world, Al research and
development should be based upon fundamental and systematic interdisciplinary
scientific developments and methodologies, considering new challenges. Al systems
are nonlinear, complex, and constantly advancing. Therefore, our definition of Al,
principles, and criteria for the synthesis of Al systems rests on modern fundamental
research and other types of scientific research; they are clarifying and promising. Al
technologies and systems should be designed and built on the basis of the following
subsystems and components: scientific foundations, fundamental research, and
software; hardware and technical support; software systems, platforms, and tools;
social component (morality and ethics, culture, education, philosophy, and
legitimacy).
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This document puts forward a global scientific and technical project to create a
next-generation computer — an artificial personality with artificial intelligence. To
this end, it is proposed to use the knowledge obtained from studying human
intelligence. Knowledge of functional, psychological, neurobiological, and chemical
schemes of the human brain should be the basis of the algorithm for building a
universal computer with artificial intelligence.

It is known that natural intelligence is a measure of human consciousness.
Ukrainian scientists are already able to mathematically formalize the evolution of
consciousness. Therefore, the essential step to build Al is to design artificial
consciousness, which drives the decision-making process, in accordance with the
knowledge, laws, and rules of humanity, in particular spiritual and moral values.

Proposals for shaping the areas of breakthrough technologies in Ukraine. The
Strategy for Artificial Intelligence Development in Ukraine (2023 — 2030) was
created taking into account the existing scientific structures in this field, highly
educated citizens, and yet limited financial resources. Information received from
various ministries and institutions, in particular in the sectors of security, defense,
science, education, various industries, marketing, and logistics, demonstrates that
without the introduction of artificial intelligence systems, further development of
these sectors would not be effective. The approach to the development of
breakthrough technologies in specific sectors and industries of Ukraine, in particular
in the field of science and education, has been determined. The analysis of the
available findings of fundamental, applied and experimental research on Al, which
would ensure the development of breakthrough technologies has been completed.

Contemporary science is going through a paradigm shift: from field-specific
knowledge and sectoral composition of economy to fusion of sciences and
convergence of technologies. Nowadays, a new scientific and technological structure
has arisen based upon the integration of nano-, bio-, information, cognitive, and
human sciences and technologies. It is worth noting that the strategic goal of
convergence is the creation of bio-inspired anthropomorphic technical systems
(principles of biology and the natural world).

Supertechnologies will become a key driving force of sustainable development in
the 21st century: artificial intelligence, nanotechnology, biotechnology, media
technologies, cognitive technologies, and human science technologies. Specifically, it
is a contemporary development of innovative technologies. Therefore, the principle
of intellectualization, integration, convergence, coevolution, and human science
technologies should be integrated.

It is essential to consider modern principles of Al sustainability and safety Al; and
the concept of physical world and digital world harmonization, taking their
harmonious hybridization into account.

In the EU’s Ethics Guidelines for Trustworthy Artificial Intelligence, published on
April 8, 2019, which may be considered as the basis of the EU’s Al policy, experts
formulated ethics principles for trustworthy Al. In this document artificial
intelligence systems are viewed as technical systems capable of processing
information in a way resembling the operation of human intelligence, which typically
includes such aspects as learning, recognition, forecasting, planning, and control.
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First of all, Al systems are characterized by the use of models and algorithms that
provide the ability to learn and solve cognitive problems such as formulating
recommendations or decisions -making in a real and virtual environment. Intelligent
systems are able to function with varying degrees of autonomy by modeling
knowledge and presenting the results obtained, as well as using data and calculating
correlation dependencies. Al systems use several approaches and technologies: self-
learning of a system that includes deep learning and reinforcement learning;
automated reasoning, which includes planning, dispatching, knowledge
representation, search, and optimization; cyber-physical systems, in particular, the
Internet of Things and robotics; control and recognition.

Moreover, along with aspects of an ethical nature similar to those that arise within
the framework of the use of any technology, artificial intelligence systems pose new
challenges. It is down to the intelligent systems that turned out to be able to perform
tasks that only intelligent beings were capable of performing, in some instances
exceptionally humans. These features have allowed putting new tasks to ensure the
support for relationships between individuals and society. In the long run, artificial
intelligence systems will be able to compete with humans in terms of their ability to
comprehend human experience and mimic human consciousness, which poses
additional issues about the actual independence, uniqueness, and greatness of a
human being, although today that issue is not relevant.

Finally, despite the fact that artificial intelligence-related issues of an ethical nature
mainly relate to the specific effect of Al systems on humans and society, there is
another set of ethical issues that relate to human interaction with intelligent systems,
as well as the possible consequences to which such interaction could lead. The
Guidelines state that both types of ethical issues are closely interrelated and are
integral components of an ethical approach to Al.

Artificial intelligence has an impact on the cultural identity and cultural diversity.
Al could positively affects cultural and creative industries, however, on the other
hand, it could lead to the concentration of production of cultural content, data, and,
therefore, income in the hands of a very small group of market actors, which would
potentially negatively affect the diversity of forms of cultural expression and
guarantee of the principle of equality.

Thus, intelligent information and innovative technologies and systems, in
particular, artificial intelligence systems and technologies are required in this day and
age.

Proposals for the introduction of a scheme (chain) of scientific results in
production and the market. | approve of the schemes proposed in the Strategy for
Artificial Intelligence Development in Ukraine (2023 — 2030) for the implementation
of scientific, applied, experimental research for the introduction of new and existing
technologies in various industries, economic reproduction, and production of goods.

The capacity of the workforce scientific potential of Ukraine to create a computer
with artificial intelligence, as long as there is financial assistance provided.

Separately developed components of a computer with artificial intelligence,
designed as intellectual property, are assembled into one high-tech product. To
preserve human resources in the state, it is advisable for Ukrainian scientists to

274



participate in various international projects financed from abroad and not related to

the global project.

The use of international experience in research, where a large number of scientists
from different establishments, ministries, higher education institutions, academies
take part, should be supervised by one coordinating scientific and educational center.
Such a center should be created in Ukraine. Simultaneously, the state should create an
integrated system for ensuring the development and implementation of Al in the
production of goods and services with the trademark “Made in Ukraine”. A number
of scientific schools have been established in scientific institutions and higher
education institutions of Ukraine that study the field of Al. It is the principal direction
of study for the Institute of Artificial Intelligence Problems of the Ministry of
Education and Science of Ukraine, and the National Academy of Sciences of
Ukraine.

It is important to ensure the fulfilment of the aims of the Strategy with the qualified
employees as the main driving force, which requires the following measures:

- development of the regulatory framework for training qualified Al specialists by
means of integration of educational modules and programs at all educational
stages;

- development and adoption of mechanisms to stimulate professional training in Al
field in higher education institutions and conduction of scientific activities in this
area;

- support and encouragement of the talented youth and young scientists to participate
in scientific activities for the development and integration of Al;

- setting up laboratories in universities and scientific institutions for training students
and conducting research on Al;

- engaging scientists and educators in international Al projects, including Erasmus+,
DAAD, and Horizon Europe;

- improving the quality of natural science education, and its integration with
humanitarian education by launching encouraging programs and grants for
educational institutions of all levels with a focus on natural, mathematical,
computer, information sciences, and mathematical linguistics;

- allocating funds for the creation of free courses (online) in Ukrainian on artificial
intelligence on platforms such as Prometheus, Coursera, and Udemi, including
those designed for a teenage audience;

- increasing the number of Al study programs and state-funded places for students;

- engaging prominent experts and scientists who study the natural intelligence and
functions of natural neural networks — neuroscientists, medical practitioners,
cognitive psychologists, behaviorists, psychiatrists, lawyers;

- stimulating employers to take measures aimed at employees to acquire
competencies in the field of artificial intelligence and in related areas of its
application;
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- introduction of mechanisms to stimulate the work of scientists and researchers
working in the field of Al, providing them with decent (world-class) working
conditions;

- establishment of scientific schools of Al problems in universities and scientific
Institutions, as well as directing their work to integrate the achieved results;

- setting up a separate department of artificial intelligence in the section of physical,
technical and mathematical sciences of the NAS of Ukraine;

- creating conditions for prominent Ukrainian scientists and Al experts living and
working abroad to come back to Ukraine.

By 2030, Ukraine needs to implement world-class educational programs to train
highly qualified specialists and managers in the field of artificial intelligence.
Ukrainian educational organizations should occupy global leading positions in certain
areas in the field of artificial intelligence. The shortage of specialists in this field must
be eliminated, in particular by attracting leading foreign specialists with a degree.

| consider conducting research on the functioning of the brain and developing
cognitive modeling systems to be important tasks, therefore it is reasonable to select
the human brain, in particular consciousness and intelligence, as a functional
prototype for creation of the computer with artificial intelligence.

General conclusion. The project Strategy for Artificial Intelligence Development in
Ukraine (2023 — 2030) is archi-relevant, it has international scientific novelty and
practical value for the sustainable and safe development of the country. |
strongly endorse it and hope that the Ukrainian government will shortly approve this
project.

Cauenko A. O.

HaykoBuii  kepiBHUK  HaykoBO-IOCHIAHOTO  1HCTUTYTY  IHTEIEKTyalbHUX
KOMIT FOTEPHUX CHCTEM 3axiJHOYKpPAiHCHKOTO HAI[IOHAJILHOTO YHIBEPCUTETY
(Mm.Tepuonine) ta IncTutyTy KibepHetuku iMeHi B. M. I'nmymkoBa HAH VYkpainu
(M.KuiB), ['omoa mixkaaponuux IEEE IDAACS koudepentiit 3 2001, ['onoBHuii
penaktop MixHapogHoro xkypHany «Komm’totunry 3 2002. 3acmyxeHHid
BUHAXIJTHUK YKpaiHH, JTOKTOP TEXHIYHUX HAYK, Ipodecop.

[Mum naucTOM MM XOTUIM OM 3acBiMUMTH Hamry mATpUMKy CTpaterii po3BUTKY
mry4qHoro iHTenekTy B Ykpaini Ha 2023 — 2030 pp. PoszpoGnena crparerisi €
BOXJIMBAM KPOKOM 3aJydeHHS HAIIOi KpaiHW J0 BUCOKOTEXHOJOTIYHOTO MPOIIECY
PO3BUTKY JIFOACTBA, SKUW 3alI0YaTKyBaIH MPOBIAHI IHAYCTPIHHO PO3BUHYTI KpaiHU —
CIHIA, Kanana, €Bpocoro3, Kutait, Snonis ta iH1i.

Po3pobniena cTparteris, Ha Hamy JAYMKY, € Vy3arajibHEHHSM 1 JIOTITYHUM
npooBxkeHHsIM KoHueniii po3BUTKY IITYYHOTO 1HTENEKTy B Ykpaini 10 2030 poky,
ska OyJa 3aTBep/KeHa ypsajaoM Ykpainu 2 rpyans 2020 p. Bona Bu3Hauae HanpsimMu 1
3aBJaHHS Ha TEPCIEKTHUBHUM TIEepiod, a TaKOoX 3aco0M I 1X BHKOHAHHS 1
BIIPOBA/DKEHHS:  METOJ0JIOTIi, METOAd, MOJedl, aJropuT™MHU 1 MpOorpamu.
AKTyanbpHICTh 1 BaXJIMBICTh CTBOPEHHS TAKOTO JOKYMEHTa Uil YKpaiHu €
0e3yMOBHOIO, pO3pOo0JIeHa CTpaTeris CHOpUSATUME IHTerpamii 1HHOBAIIWHUX
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TEXHOJIOTIA INTYYHOrO 1HTEJNEKTY Yy TpIOpUTETHI chepu PO3BUTKY HAPOIHOIO
rOCIIOZapCTBa: OCBITY, OXOPOHAY 37I0pOB's, O€3MeKy Ta 00OpPOHY JAeprKaBH, MPOBIIHI
ramy3i MpPOMHUCIOBOCTI, €HEPreTHKY, TPAHCIOPT, CLIbCHKE TOCIOAAPCTBO TOIMIO.
OxpiM TOro, BIPOBAKEHHS TEXHOJIOTIH IITYYHOTO IHTENEKTYy CIHPHUSITHME
dbopmyBaHHIO B YKpaiHi HOBOTO PHHKY /I Majoro Ta CEpPEeIHbOro Oi3Hecy 3i
CTBOPEHHSI Ta HaJaHHSA PIZHOMAHITHUX TMOCIAYr 3 1H(QOPMAIIMHUX TEXHOJOTIH 1
cepsiciB. HeoOxinHo Bia3HauuTH, mo CTpaTeris po3BUTKY IITYYHOTO IHTEIEKTY B
Vkpaini (2023 — 2030) moOymoBaHa Ha CHCTEMHOMY ITiJIXOMAI 3 aKIIEHTOM Ha
dyHIaMeHTaIbHI JOCTIKEHHS, CTBOPCHHSI HOBUX MOJIENIeH MITYYHOTO iHTEIIEKTY Ta
iX aJrOpUTMIYHO-TIPOTPAMHY Ta TEXHOJOTIYHY IMIJIEMEHTAITI1O.

Sachenko A.

Director of the Research Institute for Intelligent Computer Systems,
West Ukrainian National University,

Honored Inventor of Ukraine,

General Chairman of IEEE IDAACS,

Doctor of Technical Sciences, Professor.

We would like to express our approval of the Strategy for Artificial Intelligence
Development in Ukraine (2023 - 2030). It was developed by the team of authors
managed by the director of the Institute of Artificial Intelligence Problems. The
Strategy is an important step toward our county’s involvement in the development
process launched by the leading countries such as the USA, Canada, the EU
countries, Japan, China, etc.

We believe that the Strategy is a reasonable follow-up of the Concept for
Artificial Intelligence Development in Ukraine, which was approved by the
Government of Ukraine on December 2, 2020. It identifies areas and tasks, as well
as means of execution: methods, research, development, and implementation.

The urgency and importance of creating such a document for Ukraine is
unguestionable. The Strategy will promote the integration of innovative Al
technologies in the priority areas of economic development: education, healthcare,
security and defence, leading industries, energy sector, transportation and
infrastructure, agriculture, etc. In addition, the introduction of Al technologies will
contribute to the formation of a new market in Ukraine for small and medium-sized
businesses to create and provide a variety of IT services. It should be noted that the
Strategy for Artificial Intelligence Development in Ukraine (2023 - 2030) is based
on a systematic approach with an emphasis on basic research, the creation of new Al
models, their algorithmic, programmatic and technological implementation.
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Carocap B. L.

["o10BHUI HAYKOBHI CITIBPOOITHUK -

HAYaJIbHUK TPYIH T'OJIOBHUX HAYKOBUX CIIBPOOITHUKIB
LleHTpanpHOTO HAYKOBO-AOCIIAHOTO IHCTUTYTY

030pO€HHS Ta BIChKOBOI TexHikU 30poiinux Cun Ykpainu,
JOKTOpP TEXHIYHUX HayK, podecop,

3acmyKeHul iS4 HAyKH 1 TEXHIKK YKpaiHH.

Tennenuiss g0 poOoTH3alli, MmO oxomwia pi3HI cpepu TISIIBHOCTI JIIOJICTBA,
0CcOOJIMBO TIOMITHA y BIChKOBIM cdepi. [IpoBiaHI KpaiHU CBITY JOKJIAIal0Th 3HAYHUX
3yCWJIb IOJO0 OCHAICHHS BIMCHKOBHX MIiAPO3AUIB POOOTH30BAHUMH CHCTEMaMH
pI3HOTO TPU3HAYCHHS Ta TMiABUINCHHS €(EKTUBHOCTI iX OOHOBOTO 3aCTOCYBaHHSI.
JlocBiJl BIMCHKOBO-TEXHIYHOTO CHIBpOOITHHUIITBA 3 AcpkaBamu-uiieHamMu HATO Ta
BIMOBIIHUMHA  KpaiHaMU-TIapTHEpAMU  CBIAYMTh, W0  BIHCHKOBI  AHANITHKHU
pO3MIIAIAOTh IITYYHUH IHTENEKT SK TPOPUBHY TEXHOJOTIIO IS PO3BUTKY
CIIPOMOXHOCTEW BIMCHK. BIpOBa)KEHHSI IITYYHOrO 1HTEJIEKTY € BaXKJIMBHUM TPEHIIOM
y PpO3BUTKY CHUCTEM YIIpPaBIiHHSA TojJieM OO Ta O030pOEHHSM, y TOMY YHCII
pOOOTU30BAHUMH IIAT(HOPMAMHU.

VY cdepi BiiickkoBoro ympasiiHHsS TexHosorii I po3rnsgaroTh SIK BaKIUBE
JIOTIOBHEHHSI /10 JIIOACBKHUX PECYpPCIB 3a LUIMM CIEKTPOM HampsMiB, 30Kpema:
PO3IIMPEHHsS]  CUTyaIlliHOi  00I3HAHOCTI Ta OOMIH JaHUMH; KOOPJAHHAIlIS
KOMaHJyBaHHS MIAPO3JAUIaMU; PO3MOALT IUIeH; KoopAuHAIis (YyHKIIIOHYBaHHS
CEHCOPIB 13ac001B ypaKE€HHS; BUSIBJICHHS Ta 1ICHTU(IKAIIIs 3arp03, CKOPOUCHHS 4acy
peaxiiii Ha HHUX; OLlIHKA HaMipiB; HallIBABTOHOMHUI BUOIp 30poi; poboTa 3 MEHIIMMU
pecypcaMu 3 YaCTKOBUM BHIIYYCHHSM JIFOJMHHM 3 MPOIIECY MPUIHATTA PIIIEHb TOIIO.
B mepcnektuBi onTtuMaibHMI BUOIp KOMOIHAIT CEHCOpPIB 1 3ac00IB ypaKeHHS
3aJIEKHO BIJ] 3arpo3 Mae€ 31MCHIOBATUCS 32 JIOMOMOTOK0 IITYYHOTO 1HTENEKTY, POJib
AKOro Oyne TOCTIMHO 3pocTaTh sIK NpH BUPIIIEHH] 3aBAaHb (opMyBaHHS
CUTYALIIITHOTO YSBJICHHS, TaK 1 MIATPUMKH OPUUHSTTS PILLEHb.

Y 2017 — 2018 pokax y HATO posnouato mporec BUpIIIEHHS 3aBIaHb
cranaaprusanii 1l 1 Ha nboMy nUIAXy BKe MpOKIEHO KisibKa eramiB. [lepmmii 3 HUX
CTOCYBABCSl TEPMIHOJOTIYHUX acmekTiB. Hanmami cranmapTu3zaiis nomupuiacs Ha
MOXJIMBI cepu BificbkoBoro 3actocyBanHs IIII, BHacHiOK 4Oro 3’sIBUBCS MOCTIMHO
3pOCTalOuuil 3a KUIBKICTIO JIOKYMEHTIB KjacTep ornepaTtuBHux crangaptis HATO, B
AKUX BIJOOpaKeH1 pi3HI aCMEKTU PoJii Ta MICIs 3aCO0IB MITYYHOTO 1HTENEKTY y THX
gy 1HmUX Micisx. CyTTeBo, IO 3a3HAuY€HI JOKYMEHTH 31 CTaHIapTH3allii BiKe
OXONMWJIM BCl CEPEIOBUIINA BEACHHS MYJIBTHIOMEHHUX OIEpaliid — CyXo/i, TOBITpS,
MOPCHKUN Ta KiOepHeTHUHUN TmpocTopu. KpiM TOTrO, IHTErparlis BiIMOBITHUX
HOPMATHBHUX MOJ0XKeHb 110,10 [ mocTynoBo mOmmproeThCsl Ha KITFOYOBI CKIIAI0BI
oboponnux mortenmianie DOTMLPFI (anrn. Doctrine, Organization, Training,
Material, Leadership, Personnel, Facilities, Interoperability), a came: mokTpuHH,
oprasizailito, TpeHyBaHHsS, MarepiajdbHe 3a0e3MedeHHs, JiJIepCTBO, MEPCOHAl,
3aco0M, B3a€EMOCYMICHICTh. Ha dep31i — moyatok TEXHIYHOi CTaHaapTH3allii 3aco0iB
IITY9HOTO 1HTENEKTY, 30KpemMa BUMOT 3 Oe3neku 3actocyBanHs Il B 6oenpumacHux
CHCTEeMax TOIIIO.
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Ili mportecu cBigYaTh MPO aKTYaJbHICTh pO3poOKK CTparterii po3BUTKY HMITYYHOTO
inTenekty B Ykpaini (2023 — 2030), 30kpema ii po3ainy mojao cdepu Oe3neKu Ta
000pOHU AEpKaBH.

BHeceHl [0 BKa3aHOro pO3AUTY IIOJIOXKEHHS 3 YpaxyBaHHSIM 3ayBa)KEHb,
BHUCJIOBJIEHUX TI1J] 4Yac OOTrOBOPEHHS JIOKYMEHTa, CTBOPIOIOTh MMIATPYHTS IS
o10J1aHHs BijicTaBaHHs 30poiiHux Cuil YKpainu, o HaMITHIOCA y cepl ITYYHOro
IHTEJIeKTy, Ta 3a0e3IleueHHs] OOOPOHO3JATHOCTI JEpKaBM B YMOBaxX 3pPOCTaHHS
TEMITIB HAYKOBO-TEXHIYHOT'O MPOTPECY.

VY Crparerii 3a0e3nedeHo O6ajlaHc MiX ii 3MICTOBUM HAIlOBHEHHSM Ta CTYIIEHEM
neTtajizaiii HeoOXiTHUX 3axoAiB. Lle mo3Bosie po3riasaaTy ii sIK KepiBHUN TOKYMEHT
JUTSI TIOJJANTBIIIOTO BIANPAIIOBAHHS IIJILOBUX MPOTPaM BIJMOBIIHOTO CIPSIMYBaHHS.

Y  uinomy, 3arBepmkeHHs CrpaTerii cTaHe Ba)XJIMBUM IOIITOBXOM  JUIS
IIPUCKOPEHHsI 1HHOBAIlIHHOI TpaHchopMalii 30poiiHux Cuin YKpaiHu 3 ypaxyBaHHSIM
BUKJIMKIB 3 OOKYy NPOPUBHUX TEXHOJIOTIM. OKpecieHl B JOKYMEHTI HampsiMu
BrpoBapkeHHs LI y cdepi Oe3nexn Ta 000pOHU BIANOBIAAIOTH KPAIlOMy CBITOBOMY
JOCBily Ta CTBOPIOIOTH MEPEAYMOBH I TOJANBIIOTO PO3BUTKY CIPOMOKHOCTEH
30poitaux Cun Ykpainu.

Slyusar V.

Central Research Institute of Armaments and Military Equipment of Armed Forces
of Ukraine, Chief of Research Group, Honored Scientist and

Technician of Ukraine, Doctor of Technical Sciences, Professor.

The trend towards robotics, which is becoming an important part of many spheres,
is especially noticeable in the defense sector. The world’s leading countries are
making significant efforts to equip military units with robotic systems for various
purposes and increase the effectiveness of their military use. The experience of
military cooperation with the NATO member countries demonstrates that military
analysts consider Artificial Intelligence (Al) to be a breakthrough technology for
developing military capabilities. The introduction of artificial intelligence is an
important trend in the development of battlefield management systems and fire-
control systems, including robotic platforms.

As for controlling military affairs, artificial intelligence technologies are
considered as an important supplement to human resources in a range of sectors,
including expanding situational awareness and data exchange; coordination of
divisions; distribution of goals; control of sensors and weapons; detection and
identification of threats, reduction of reaction time; assessment of intentions; semi-
autonomous weapons system; resource management, partial prevention of a person
from the decision-making process, etc. In the long run, the optimal choice of a
combination of sensors and weapons, depending on the threats, should be made with
artificial intelligence, which is becoming more important both in solving problems of
situational awareness and decision support.

In 2017-2018, NATO started the process of Al standardization. Several stages have
been passed through up to the present. The first one concerns terminological aspects.
Standardization later spread to all possible military applications of Al technology,
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resulting in a cluster of NATO operational standards notable by its growing number
of documents, reflecting various aspects of the role and place of artificial intelligence
In various missions. It is noteworthy that these standardization documents have
already covered all operational domains of multidomain operations — land, air, sea,
and cyberspace. In supplement to that, the integration of relevant Al regulations is
gradually being extended to key components of DOTMLPFI’s defense capabilities
(Doctrine, Organization, Training, Material, Leadership, Personnel, Facilities,
Interoperability), namely: doctrines, organization, training, funding, leadership,
personnel, means, interoperability. The next stage is the beginning of technical
standardization of artificial intelligence, in particular, the requirements for the safety
of Al in ammunition systems, etc.

These processes indicate the relevance of building the Strategy for Artificial
Intelligence Development in Ukraine (2023 — 2030), and, in particular, its section
concerning security and defense.

Taking into account the notes made during the discussion, the points contained in
this section form the basis for overcoming the backwardness of the Armed Forces of
Ukraine in the field of artificial intelligence, and ensuring the state defence
capabilities in the middle of rapid scientific and technological progress.

The Strategy provides a balance between its content and the detailed description of
the necessary measures. This allows us to consider it as a guideline for further
development of targeted programs in this area.

In general, the approval of the Strategy for Artificial Intelligence Development in
Ukraine (2023 — 2030) will be an important spur to the innovative transformation of
the Armed Forces of Ukraine, taking into account the challenges of breakthrough
technologies. The introduction of artificial intelligence in the field of security and
defence outlined in the document is consistent with the best world experience and
creates preconditions for further development of capabilities of the Armed Forces of
Ukraine.

Cracwok O. L.

[Tpodecop kadeapu aBTomatuzaiii

Ta KOMIT I0TEPHO-IHTETPOBAHUX TEXHOJIOT1 TPAHCIIOPTY

KuiBCBHKOro IHCTUTYTY 3a7113HUYHOTO TPAHCIIOPTY

Hep>xaBHOro yHiBepcuTeTy iHbpacTpykTypH Ta Texnonorii MOH VYkpainu,
naypeart Jlep>kaBHOI mipemii YKpaiHu B raixy3i HAyKH 1 TEXHIKH,

JIOKTOp TEXHIYHHUX HayK, mpodecop.

AKTYanbHICTh 1 BOXKIUBICTh CTBOpeHHsI CTpaTerii po3BUTKY IITYYHOTO 1HTEIICKTY
B Ykpaini (2023 — 2030). KirouoBoro i/1€0JIOTi€l0 1HHOBAIIHO-1HBECTUI[IHHOTO
NEPETBOPEHHS €KOHOMIKM YKpaiHu, 0COOJMBO CEKTOPY €HEPIreTUKH, € HEOOX1IHICTh
ctBopeHHst CrpaTerii pO3BUTKY IITYYHOTO IHTEJNEKTY $AK TOJOBHOI KIIOYOBOI
TEXHOJIOT1i cy4dacHOocTi. HoBuii HampsM HayKOBUX JOCHIIKEHb, IOB’S3aHUN 3
IHTEJIeKTyalli3all€l0 MPOLECiB, Kl BiAOYBalOThCS B €KOHOMIYHUX 1 €HEPreTUYHUX
cucteMax, 0a3yeThCsi Ha 3araJlbHOBU3HAHUX Y CBITI TEXHOJOTISIX, MEPCIEKTUBHICTD
SAKUX 3yMOBJIEHa HEOOXI1JIHICTIO CTBOPEHHS HOBUX ITI3HABAJIBHUX MOJENEN 1 METOMAIB
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MIJBUIIEHOI IHTEJIEKTYaJIbHOI CKJIQJHOCTI Ta PO3MIPHOCTI HJis 1MiTallii TBOPYOIi
TISTBHOCTI  JTIOAWHU Ta (OPMYBaHHS HOBHX 3HAaHb SIK OCHOBH CTBOPCHHS
IHTEJCKTyaIbHUX TEXHOJIOTiH JIsi  onTumizamili  (yHKIIOHYBAaHHS  CKJIATHUX
IHKeHEpHUX 00’€KTiB, MPOIEIYyp eHepro3depexeHHs, (OPMYyBaHHS YIPaBIIHCHKUX
pileHsb 1 peanizarii cTpateriyHuX (PyHKITIH 1 IiIeH.

HaykoBa HOoBM3Ha. CTpateris po3BUTKY INTYYHOTO iHTENEKTy B YkpaiHi (2023 —
2030) cmpsiMoBaHa Ha BHPINICHHS KOMIUIGKCHOI TpoOJeMH iHHOBAIIIHO-
1HBECTULIIMTHOTO TIEPETBOPEHHSI €KOHOMIKM YKpaiHM, KPUTHUYHOI 1H(OPACTPYKTYpH,
CEeKTOPY  CHEPreTUKH,  CHEPro30epekeHHs  TOIIO  I[UIAXOM  OpraHizarii
IHTEJIEKTYyaJIbHUX PO3MOITICHUX KOMIT IOTEPHUX MEpPEeX ONTUMAJIBLHOTO KEpyBaHHS
€JIEKTPOINOCTAYaHHSAM 1 CTBOPEHHS! MEPCHEKTUBHUX EHEProolagHUX TEXHOJIOTIH.
Opranizaiis MITY4HOTO 1HTEJIEKTY 0a3yeTbcs Ha pe3ysibrarax (QyHIaMEHTaIbHUX 1
MPUKJIAIHUX JOCIIKEHb B 00JIaCTI MATEMAaTUYHOTO 1 KOMIT FOTEPHOT'O MOJIEITIOBAHHS
JUIS YOPaBIIHHS CKJIaQAHUMU (I3UYHUMU OO0’ €KTaMH, MpollecCaMu Ta SIBUIAMH, a
KOHIENTYaJdbHO — Ha BUKOPUCTAHHI MOJENEH IITYYHOTO IHTENEKTY JUIs
MOJIETIOBaHHS PO3YMHOI MOBEIIHKHU JIIOJAUHU, 0a3 3HaHb 1 0a3 MOAld, OPIEHTOBAHUX
Ha BUSBJICHHS HOBHX CIICLIaJbHUX 3HAHb JJIs TeHepallli aJanTUBHUX aJITOPUTMIB
pO3B’s3aHHSl MPUKIATHUX 3aBJaHb, M0 NOraHo (opMami3yrTbCa, 3 METOI0
(opMyBaHHS ~ yOpaBIIHCBKMX pINIEHb B YMOBAaX HaMIBCTPYKTYpOBaHUX 1
CIa0KOCTPYKTYpOBaHUX 1H(HOPMAIITHUX TAHUX.

[Tpomo3uiiii moa0 BU3HAYEHHS cepu MPOPUBHUX TEXHOJOTIH B YKpaiHi MUIIIXOM
opraHizaiii CHEKTpy I1HHOBAIIMHUX MOJEJICH IITY4YHOTO 1HTEJIEKTYy, B SAKUX
B1JI0OpaXE€HO pe3yIbTaTH B3a€MHOI 1HTErpallli IHTeIEKTYaIbHUX PECYPCIB KEPYBaHHS
ONTUMIZAIIEI0 PEKUMIB CKIQJHUX CHCTEM, TOIMOJOTIM CKIATHUX OO0 €KTIB,
IHTEJICKTyaJIbHUX METOAIB Ta alIropuTMiB 00poOku 1H(DOpmarllli, sSK OCHOBH
CTBOPEHHS 1HTEJIEKTYaIbHUX KOMII FOTEPHUX CUCTEM, MIITPUMYEMO.

[Ipono3uilii 1040 BIPOBAIKEHHS CXEMHU (JIAHLIOra) HAyKOBUX pPE3yNbTaTIB Y
BUPOOHUIITBO Ta pUHOK. Ha Haimly ayMKy, Ha OCHOBI JOCHII)K€Hb BITYM3HSHUX Ta
3aKOPJIOHHUX YUYEHHUX Yy JOKYMEHTI OOIPYHTOBAaHO HEOOXIJHICTH CTBOPEHHS HOBOIO
HampsiMy OpraHizamii MITy4HOrO I1HTEJIEKTYy Ta BIANOBIAHUX I1HTEIEKTyaJIbHUX
KOMIT IOTEPHUX MEpexX. [HTeneKkTyanbHl Mepexkl SBIAIOTH COOOK SKICHO HOBY
CYKYIMHICTh B3a€EMHO IHTETPOBAHUX TOMOJIOTIM €IEKTPUUYHUX MEPEkK, KOMI IOTEPHUX
IHTEJIEKTYyaJIbHUX CEPEJOBUII 1 CY4YaCHUX THTEJIEKTYaJIbHUX TEXHOJIOT1H, 00’ € JHAHUX
Ha OCHOBI Cy4YaCHUX MPUHIIMUIIB CaMOPETYJIOBaHHS, CaMOBIHOBICHHS, MIATPUMKHU
€IMHOI MOJIEN1 IEPBUHHUX JaHUX 1 MPUHIIMITY CUHXPOHHOI 1H(QOpMAIIifHOT Mepexi.
Ile BimkprBae MOXKIMBICTH (POPMYBATH MPOIEAYPH ONTUMI3AIlIT EHEPTOCTIOKUBAHHS,
CTBOPEHHS HOBUX CHEPTOOIIAIHUX TEXHOJIOT1H 1 HAHOTEXHOJIOT1H, ITIBUIIICHHS PIBHS
HaIllOHAJTBHOI O€3MeKH, a TaKOoX peasi3yBaTH NPOTHO3 aHOMAJIbHUX PEKUMIB 1
PO3IIUPIOBATH CHEKTP PUHKOBUX MOCIIYT.

CrpoMOXHICTh KaJpPOBOTO HAYKOBOTO TOTEHINANy YKpalHU IIOJAO0 CTBOPEHHS
00UYHCITIOBAJILHOI MAIIIMHY 31 IITYYHUM 1HTEJIEKTOM 3a IOCTATHHOT'O (hiHAHCYBaHHS.

KanpoBuii mnorenmian HamionaneHOT akazemii Hayk YKpaiHM 1 NOpPOBIIHUX
YHIBEPCUTETIB YKpaiHu, HA HaIlly AYMKY, 3a JIOCTaTHHOTO (DiHAHCYBaHHS MOBHICTIO
CIIPOMOKHUH  CTBOPUTH  CHEKTP  IHTENEKTyaJbHUX KOMIT IOTEPHHX  MEpexX,
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IHTEJICKTyJIbHUX KOMIT FOTEPHUX CHCTEM KepyBaHHS CKJIQJHUMH CHEPTeTUYHUMHU M
1H(DpaCTPYKTYpHUMH 00’ €KTaMHU.

Yu pormiapHUM € OOpaHHS MO3KY JIIOJMHHU, 30KpeMa CBIIOMOCTI M 1HTEIEKTY, SIK
(PYHKL10HATBHOTO MPOTOTHITY ISl CTBOPEHHS OOUMCIIIOBAIBHOI MAIIMHU 31 IITYYHUM
1HTEJIEKTOM?

Ha namy nymky, oOpaHHsS MO3KY JIIOJHUHH, 30KpeMa CBIJIOMOCTI Ml 1HTEJIEKTY 5K
(PYHKL10HATBHOTO MPOTOTHITY ISl CTBOPEHHS OOUHCIIIOBAIBHOT MAIIMHU 31 IITYYHUM
1HTEJIEKTOM, CICTEM 1 MEPEXK € TOJIOBHUM 1 (yHAaMEHTAJIbLHHUM.

BucHoBok: Ctparerito po3BUTKY IITY4HOro iHTeleKkTy B Ykpaini (2023 — 2030)
MOBHICTh MIATPUMYIO.

Stasiuk O.

Professor of the Automation and Computer-Integrated Technologies Department,
Ukrainian State University of Railway Transport,

Laureate of the State Prize of Ukraine,

Doctor of Technical Sciences, Professor.

Relevance and importance of creating the Strategy for Artificial Intelligence
Development in Ukraine (2023 — 2030). The key ideology of innovation and
investment transformation of the Ukrainian economy, especially in the energy sector,
Is the necessity to create the Strategy for Artificial Intelligence Development in
Ukraine (2023 — 2030) as the main technology these days.

A new direction of scientific research, associated with the intellectualization of
processes occurring in economic and energy systems, based on world-renowned
Smart Grid technologies, which are promising because of the need to create new
cognitive models and methods of increased intellectual complexity and dimension to
mimic human creativity and new knowledge as a basis for the creation of intelligent
technologies to optimize the functioning of complex engineering facilities, energy-
saving procedures, the formation of management decisions and the implementation of
strategic functions and goals. The scientific novelty Strategy. The Strategy for
Acrtificial Intelligence Development in Ukraine (2023 — 2030) is aimed at solving the
complex problem of innovation and investment transformation of the Ukrainian
economy, critical infrastructure, energy sector, energy saving by organizing
intelligent distributed computer networks for optimal power supply management and
creating promising energy-saving technologies. Artificial intelligence is based on the
results of basic and applied research in mathematical and computer modeling to
control complex physical objects, processes, and phenomena, and conceptually - the
use of artificial intelligence models to mimic the intelligent human behavior,
knowledge bases, focused on the identification of new special knowledge for the
generation of adaptive algorithms for dealing with applied challenges, to form
management decisions in both semi-structured and unstructured data.

We support proposals concerning the scope of breakthrough technologies in
Ukraine by organizing a range of innovative models of artificial intelligence, which
show the results of mutual integration of the intellectual resources management
optimization of complex systems, complex objects topology, intelligent methods, and
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algorithms for information processing as the basis for the development of intelligent
computer systems.

Proposals for the introduction of the scheme (chain) of research results into
production and market. Based on the research results of domestic and foreign
scientists, the necessity of creating a new artificial intelligence direction with
intelligent networks on its bases. Intelligent networks are a qualitatively new set of
the mutually integrated topology of electrical networks, computer intelligent
environments, and advanced intelligent technologies combined on the basis of
modern principles of self-regulation, self-renewal, supporting the single model of
primary data and the principle of synchronous information. This fact opens the
possibility of forming energy optimization procedures, new energy-saving
technologies, and nanotechnology, improving national security, implementing
technology of abnormal modes prediction, and improving market service.

The Ukrainian skilled workers capability of creating a computer with artificial
intelligence.

The staff of the National Academy of Sciences of Ukraine and leading universities
of Ukraine is fully capable of creating intelligent networks, intelligent computer
systems for managing the complex energy sector and infrastructure facilities.

Is it reasonable to choose the human brain, in particular consciousness and
intelligence, as a functional prototype to create a computer with artificial
intelligence?

In our opinion, choosing the human brain, in particular consciousness and
intelligence, as a functional prototype to create a computer with artificial intelligence
as well as systems and networks is the primary and fundamental task.

Conclusion. We support the Strategy for Artificial Intelligence Development in
Ukraine (2023 — 2030).

Cy00otin C. O.

Excnepr cekuii Ne 2 «IndopmaTuka ta kibepHETHKa»
HaykoBoi pagu MOH VYkpainu,

3aBigyBay Kadeapu nporpaMmHux 3aco0iB

HauioHansHOTo yHIBEpCUTETY «3aropi3bKa MOJITEXHIKa,
JOKTOp TEXHIYHHUX HayK, mpodecop.

Ha croromni mepeBakHa OUTBIIICTh MPOBIIHUX KpaiH CBITY MalOTh 3aTBEPJKEHI
HaI[lOHAIBHI CTpaTerii pO3BUTKY IITYYHOTO 1HTEJIeKTYy. CTBOPEHHS TaKoi CTpaTerii B
VYkpaiHi € akTyaJabHOI0, OCKUIBKH, 3 OJIHOTO OOKY, TO3BOJUTH YKpaiHi JOJTYIUTHCS
710 KoJia KpaiH, 10 Ha JIep>KaBHOMY PiBHI pealli3yloTh CTpaTerii pO3BUTKY IITYYHOTO
iHTeNeKTy ((akTop TPEecTHXKy), a, 3 IHIOTO OOKYy, JO3BOJIUTH C(HOPMYBATH
NepeyMOBU TPOBAHKEHHS JIEP>KABHOT MOMITHKH Y cepi MITYIHOTO 1HTEIEKTY.

Ha wmiii mornsa, nHaykoBa HoBH3Ha CrpaTerii momsrae y ToMmy, IO YBary
30CEepE/PKEHO Ha CTBOPEHHI 3acO0IB peasizallli MTYy4YHOI CBIAOMOCTI SIK OJHOTO 3
OCHOBHUX KOMITOHEHTIB CHCTEMH IITYYHOTO IHTENEKTY, MOJIOHOTO J0 JFOJACHKOTO.

OOpaHHs MO3KY JIIOAMHH, 30KpEMa CBIIOMOCT] M 1HTENEKTY SIK (DYHKIIOHAJIbHOTO
IPOTOTHUIY I CTBOPCHHSI OOYMCITIOBAIIBHOI MAIMHM 31 IITYYHUM I1HTCIEKTOM, €
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JOLLILHUM, OCKUIBKH Ma€ 010JI0TIYHY 1HCIIPOBAHICTh Ta MEPEBIPEHO MPAKTHKOO (11¢
— €IMHANA BIJIOMUN HAYI(l TPOTOTHII IHTEIIEKTY).

B umimomy migTpumyro mpomo3wuilii, Bu3zHaueHi y CrpaTerii moao BHU3HAYCHHS
chepu IPOPUBHUX TEXHOJIOTIH B YKpaiHi.

[Ilogo BOpOBaKEHHS HAYKOBUX PE3YyJIbTaTiB Y BUPOOHHUIITBO Ta PUHOK, YBaXalo
3a HEOOXiJHE CTBOPCHHS MEPEKi IEHTPIB 1 JJabopaTopiil 31 MTYYHOrO IHTEICKTY, a
Takok ¢Ginii [HCTUTYTY mpobiieM MTYYHOro 1HTENEKTy mpu NpodiabHUX Kadeapax
MPOBITHUX YHIBEPCUTETIB YKpaiHM SK OpraHizamiiiHO-pecypcHOi 0aszu s
IPOBEJICHHS JTOCTIPKEHbh Ta PO3pOOKHM Ha iXHIM OCHOBI MPOTOTHUIIIB MPOAYKII Y
chepi MTYIHOTO 1HTETEKTY.

Braxkaro, 1o HasBHUN KaJIpoBUN HAYKOBHUM MOTEHIIA] YKpaiHU CIPOMOKHUM
CTBOPIOBATH OOYMCIIOBAJIbHI 3aCO0M 3 €JEMEHTAaMU IITYYHOIO IHTENEKTY 33 YMOB
JOCTaTHBOTO (hIHAHCYBAHHSA Ta y CIIBIpall 3 mpoBigHuMH I T-koMmaHissMu YKpaidu 1
CBITY.

BucnoBok: BBaxato, mo Crpareris po3BUTKY IITYYHOTO IHTEJIEKTY B YKpaiHi
(2023 — 2030) BimOWBae MOTOYHHH CTaH Ta IEPCICKTUBH PO3BHUTKY IITYYHOI'O
IHTEJIEKTY B YKpaiHl Ta CBITI 1 MOKe OyTH pEKOMEHI0BAHA JI0 3aTBEP KICHHS.

Subbotin S.

Expert of the Section No. 2 “Informatics and Cybernetics”,

Scientific Council Scientific Council of the Ministry of Education and Science of
Ukraine in the Professional Field of Informatics and Cybernetics,

Head of the Software Tools Department,

Zaporizhzhija National Polytechnic University,

Doctor of Technical Sciences, Professor.

Nowadays, the vast majority of the world’s leading countries have developed their
national Al strategies. Developing such a strategy in Ukraine is relevant because, on
the one hand, it will allow Ukraine to join the countries that develop artificial
intelligence strategies (prestige factor), and on the other hand, it will form the
preconditions for state artificial intelligence policy.

From my perspective, the scientific novelty derives from the fact that the Strategy
focuses on the creation of means of artificial consciousness formation as one of the
main components of the artificial intelligence system, similar to human intelligence.

Choosing the human brain, in particular consciousness and intelligence as a
functional prototype for the creation of a computer with artificial intelligence is
reasonable because it is biologically inspired and examined in practice (it is the only
known prototype of intelligence).

In general, | support the proposals stated in the project on defining the field of
breakthrough technologies in Ukraine.

With regard to the introduction of scientific results in production and the market, |
consider it necessary to create Al research centres and laboratories, as well as
branches offices of the Institute of Artificial Intelligence Problems at specialized
departments of leading universities of Ukraine as an organizational resource base for
research and creation of artificial intelligence prototype products.
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believe that the human scientific potential of Ukraine is enough to create
computers with elements of artificial intelligence if adequate funding will be
provided, as well as cooperation with leading Ukrainian and international IT
companies, is available.

Conclusion: In my judgment, the draft document “Strategy for Artificial
Intelligence Development in Ukraine (2023-2030)” reflects the current state and
prospects of artificial intelligence in Ukraine and the world, and can be
recommended for approval.

Tepemenko B. M.

3aBigyBau kadeapu MaTeMaTUYHO1 1H(HOPMATHKU

KwuiBchkoro HarioHaapHOTO yHIBepcHUTETY iMeH1 Tapaca IlleBueHka,
TOKTOP (13UKO-MaTeMaTUIHUX HayK, IIpodecop.

[{rM nuCTOM XOTIB OM 3aCBIIYUTH CBOIO MIATPUMKY CTpaTerii pO3BUTKY IITYYHOIO
iHTenekTy B Ykpaini (2023 — 2030). Lleit 1OKyMEHT € BaXKIIMBUM KPOKOM 3Ty4CHHS
Hamoi KpaiHW 0 MPOIECY CTBOPEHHS HOBOI'O €Tally BUCOKOTEXHOJOTIYHOTO PIBHS
PO3BUTKY JIFO/ICTBA, KU 3al10YaTKyBaJId MPOBIIHI PO3BUHEHI KpaiHu cBiTy — CIIIA,
Kanana, kpainu €Bpocoro3y, Kuraii, Anonis Ta iHm.

Po3pobnena crtpareris, Ha Mid TOTJsAM, € Yy3arajlbHEHHSM 1 JIOTIYHUM
npojoBxkeHHsIM KoHIen i po3BUTKY MITYYHOro 1HTENEKTy B Ykpaini 10 2030 poky,
aka Oyna 3arBepikeHa ypsiigom 2 rpynHs 2020 poxy. BoHa Bu3Hauae KOHKpETHI
CTpaTeriyHi KpoKu (BU3HAYEHHS HANpPsMIB 1 3aB/laHb) Ta TaKTUYHI 1HCTPYMEHTH iX
BUKOHAHHSI (METOH, TOCHIJKEHHS, PO3POOKH Ta X BIIPOBAIKEHHS).

AKTYaJbHICTh 1 BXKJIMBICTh CTBOPEHHS TAKOTO TUIAHY /I YKpPAaiHU € OUE€BUIHOIO
— aJ/pKe 1€ J03BOJIMTHh YKpaiHi CTaTh, 3 OJHOTO OOKY, aKTHUBHMM YYaCHUKOM
PO3pOOKH MPOCYHYTUX I1HHOBAIIMHUX TEXHOJOTIM PO3BUTKY MPOBIIHUX Tally3eu
BUPOOHMIITBA Ta CepH MOCIYT, a, 3 ITHIIOr0 OOKY, BUWTH HAa PUHKUA 1HHOBALIMHUX
pIlIeHb 1 TEXHOJIOTIYHUX HpOpI/IBlB y Hayui Ta nmpomuciioBocTi. Lle nmacte 3mory
MIJHATA PIBEHb OXOPOHU 3[I0POB’Sl, €HEPreTUKH, TPAHCHOPTY Ta 1H(PACTPYKTYpHU
(mpoekTn “‘smart car”, “smart city”), ciIbCbKOI0O TOCIOJApPCTBa, €KOJIOTii TOIIOo
IUISIXOM ~ YIPOBAPKEHHSI TEXHOJIOTIM IITYYHOTO 1HTENEKTY. BrpoBamkeHHs
texHogsorid LI, sk 3a3Haueno B Ctparerii, 1 cnopaBai J0NoMOXke CHOpMYBAaTH B
VYkpaiHi NpUHIIUIIOBO HOBUW PUHOK JJIsl MAJIOTO Ta CEPEIHbOTO O13HECY 31 CTBOPEHHS
Ta HaJaHHS PI3HOMAHITHUX MOCIYT 1 CEPBICIB.

Crparerisi po3BUTKY IITYYHOTO IHTENEKTY B YKpaiHi MoOyJ0oBaHa Ha CUCTEMHOMY
MIIXO01 JO peanizamii i 3aBgaHb, MO BKJIIOYAE HAJIEKHE HAYKOBE, KaJIpOBE Ta
MarepiaabHe 3a0e3medeHHs 11 BHKOHAHHS. 30KpeMa, 3poO0JIeHO akKIeHT Ha
(GyHIaMeHTaIbHUX JOCHIKEHHIX y Taimy3i Teopii LI y cTBopeHHI HOBUX Mojenen
T Ta iXHIO AJIrOPUTMIYHY Ta TEXHIYHY IMIUIEMEHTAIil0 (MOAEI, SKl OLIbII TOYHO
IMITYIOTb POOOTY JIFOJICBKOTO MO3KY).

Sk 3a3HavYeHO B LOMY JOKyMEeHTi, B YkpaiHi 1o 2030 poky MOBHHHI OyTH
peasi3oBaHl OCBITHI MpOrpamMy CBITOBOTO PIBHA JJISI MIATOTOBKH BITUM3HSIHUX
BUCOKOKBai(ikoBaHuX (haxiBiiB 1 kepiBHUKIB y cepi LI, a Takox ass 3aydeHHs
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MPOBITHUX 1HO3eMHMX (DaxiBIIB 1 BUKJIaAauiB-TIPAKTUKIB 13 npoBigHuX [T-koMmmaHii,
10 JO3BOJUTH YCYHYTH NpobaemMy AediuTy BIAMOBIAHUX (aXiBIIiB.

Takum unHOM, Ha Mill morusan, po3pobieHa CTparteris € BaXJIMBUM J€P>KaBHUM
JOKYMEHTOM, SIKUH J03BOJIUTH YKpaiHi 3poOuTH 1H(OpMALIHHUN, 1HTEIEKTYaTbHHMA
Ta IHAYCTpialbHUIA MPOPUB Yy Taly3l BUCOKHUX TEXHOJIOTIM 1 MIAHATHCS Ha PIBEHb
MPOBITHUX €KOHOMIYHO PO3BUHEHUX KpPaiH CBITY.

Tereshchenko V.

Taras Shevchenko National University of Kyiv,
Faculty of Computer Science and Cybernetics,
Doctor of Physical and Mathematical Science,
Professor.

| would like to express my support for the Strategy for Artificial Intelligence
Development in Ukraine (2023 — 2030). Developed by the team of authors under the
leadership of the director of the Institute of Artificial Intelligence Problems, the
correspondent member of the National Academy of Sciences of Ukraine, Doctor of
Technical Sciences, professor Anatolii I. Shevchenko. The development of the
Strategy is an important step toward involving the country in the process of creating
a new stage of high-tech level of human development, which has been launched by
leading industrialized countries such as the United States, Canada, the European
Union, China, Japan and other countries.

In my opinion, the Strategy is a follow-up of the Concept of Artificial Intelligence
Development in Ukraine, which was approved by the Government of Ukraine on
December 20, 2020. It involves specific strategic steps (definition of directions,
tasks) and tactical tools for the implementation (methods, research, development,
and implementation of new ideas and approaches to implementation).

The urgency and importance of creating such a document (guidelines and
instructions for use) are evident, as it will allow Ukraine to become an active
participant in the development of advanced innovative technologies for industrial
development and economic growth, and to reach the global market of innovative
decisions and breakthrough technologies in the leading sectors of science and
industry. It will also allow improving other industries, such as healthcare, agriculture,
production, energy sector, transportation, and ecology by the introduction of Al
technologies.

The Strategy will foster the integration of innovative Al technologies in priority
areas of Ukraine, such as education, healthcare, security and defense, leading
industries, energy sector, transportation, and infrastructure (“smart city”, “smart
car”), agriculture, public service, etc. Implementation of the Al technologies, as
indicated in the strategy, is a spur to a fundamentally new market for small and
medium businesses to create and provide a variety of services in Ukraine.

The Strategy for Artificial Intelligence Development in Ukraine (2023 — 2030) is
based on a systematic approach to implementing its tasks, which includes proper
scientific, workforce, and material resources for its implementation. In particular,
the emphasis has been made on fundamental research concerning Al theory in the
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new Al models and their algorithmic and technical implementation (ones that model
the human brain more accurately).

As stated in the Strategy, Ukraine will implement educational world-class
programs for the training of domestic high-skilled Al workers, as well as for
attracting leading foreign specialists and educators from leading IT companies,
which will eliminate the problem of shortage of talent.

To my mind, the Strategy for Artificial Intelligence Development in Ukraine
(2023 — 2030) developed by the team of leading scholars from the field of Al and IT,
IS an important state document that will allow Ukraine to make a breakthrough in the
field of high technology and to reach the level of leading economically developed
countries.

Yepros O. P.

3aBiyBau kadepu MPUKIIAIHOI MATEMATUKHU

HanioHanbHOro TEXHIYHOTO YHIBEPCUTETY Y KpaiHH

«KuiBchbKuii MOMTEXHIYHUM 1IHCTUTYT 1MeH1 [ropst CikopchbKoOroy,
JOKTOp TEXHIYHHUX HayK, mpodecop.

[uM nucTOoM XO4y 3acBIAUMTH 0Oe3yMOBHY MIATpUMKY CTpaTerii po3BUTKY
mry4qHoro iHtenekty B Ykpaini (2023 — 2030), skxa Oyna po3podiieHa KOJCKTHBOM
aBTOPIB MiJ KepiBHUITBOM wieHa-kopecnonaenta HAH VYkpainu A. 1. llleBuenka.
s Crparteris ¢akTUYHO € PO3IMIMPEHUM JOTIYHUM HpOJOBKeHHsAM KoHnenmii
PO3BUTKY IITY4YHOIO iHTeNEKTy B YkpaiHi no 2030 poky, sika Oyna 3aTBepaKeHa
ypsinoMm Ykpainu 2 rpyaas 2020 poky.

AKTyanbpHICTh TPOBEJCHHA POOIT y I1bOMY HampsiMi HE BUKIUKAE >KOJHUX
cymHiBiB. CIIIA, Kura#i, ABcTpanis, mpakTUYHO BCl Kpainu €Bpornericbkoro Corosy
TaKOX HAaIMpaloBalIM Tl UM 1HILI JOKYMEHTH, CIPSIMOBAHI Ha MBHUAKUI po3BUTOK 11
Ta MIMPOKE BIPOBAKEHHS BIMOBIIHUX TEXHOJIOTIH 1 IPOIYKTIB.

Pospo6nena Crpaterisi cnpusitTuMe iHTerpaii iHHoBamiiiHux TexHosorid I Ta
HayKd y IplopuTeTHI chepu po3BUTKY YKpaiHu, 1o skux y Crparerii Oyiu BigHECEH1
Oesreka Ta O00OpOHA JEep)KaBW, MEIWILIMHA, MPOMHUCIOBICTh Ta EHEPreTHKa,
TeJEKOMYHIKallliiHa Tajly3b, TPAHCTIOPT Ta IHPPACTPYKTYpa, CUILCHKE IrOCIOAAPCTBO.

Ha miit morsnsia, oco0aMBO1 yBaru 3aciiyroByroTh nependayeni y m. /.4 Crparerii
PO3BHTKY IITYy4HOTO iHTeNeKTY B YKpaini (2023 — 2030) 3axoau 3 ynpoBamkerns LT
y TEJEKOMYHIKaIlIiHIN Tay31, 30KpeMa, 13 3a0e3MeUeHHs] BIIKPUTOTO TOCTYIY 0
3HEOCOOJICHUX TE€O0JIaHUX KOPUCTYBadiB MOOUTHHOTO 3B’s3Ky. BoHu, sk mpo 1e
3azHadeHo y Ctparerii, cipaBai MOKyTh copMyBaTh B YKpaiHi IPUHIIUIIOBO HOBHIA
PUHOK JJII MajioroO Ta CePEAHBOTO OI13HECY 31 CTBOPEHHS Ta HAJIaHHS PI3HOMAaHITHHUX
MOCJIYT 1 CEpBiCiB, MOOYAOBAHMX 13 3TYyUEHHSM WX JTAHUX.

IIpo ue cBiaunTh, HanpUKIaA, 1 manucanns 20 nunug 2021 poky npeacTaBHUKaMU
IIEHTPaJIbHO1, 00JACHOI 1 MICIIEBOI BJIaJU, a TAKOK I'POMAJICHKOT0 CEKTOpY 1 Oi3HeCy
MEMOpaHIyMy 31 CTBOPEHHS VyHIKaJIbHOI 0a3u TreonpoCTOPOBUX MNPHUPOIHUX,
ICTOPUYHUX, KYJbTYpHUX Ta Oi3HecoBUX 00’e¢kTiB KUWiBIIMHU [J1 MiJABUIICHHS
TYpPUCTUYHOI  TMPUBAOIMBOCTI CUIbCBKUX  TEpPUTOpIU UOTO  pErioHy:
http://koda.gov.ua/news/kiivshhina-pershoyu-v-ukraini-stvorit-ied/.
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Chertov O.

Head of the Department of Applied Mathematics,
National Technical University of Ukraine

“Igor Sikorsky Kyiv Polytechnic Institute”,
Doctor of Technical Sciences, Professor.

| would like to express my personal unconditional approval of the Strategy for
Artificial Intelligence Development in Ukraine (2023 - 2030), which was developed
by a team of authors managed by the Director of the Institute of Artificial Intelligence
Problems of the Ministry of Education and Science of Ukraine and the National
Academy of Sciences of Ukraine, Professor Anatolii Shevchenko. This Strategy is in
fact a follow-up to the Concept for the Development of Artificial Intelligence in
Ukraine, which was approved by the Government of Ukraine on December 2, 2020.

The relevance of work in this direction is beyond doubt. The United States, China,
Australia, almost all countries of the European Union have also developed various
documents aimed at the rapid development of Al and the widespread introduction of
relevant technologies and products.

The developed Strategy will promote the integration of innovative Al technologies
and science in the priority areas of Ukraine, which are included in the Strategy such
as security and defense, healthcare, energy sector, telecommunications, transportation
and infrastructure, agriculture.

In my opinion, the measures described in subsection 7.4 of the Strategy for
Acrtificial Intelligence Development in Ukraine (2023 - 2030) on the introduction of
Al in the telecommunications industry, in particular, to ensure open access to
depersonalized geodata of mobile phone users, should be given particular attention.
As it is stated in the Strategy, these measures can form a fundamentally new market
for small and medium-sized businesses to create and provide a variety of services
built with this data.

For instance, it is evidenced by the signing ceremony of a Memorandum of
creating unique geospatial natural, historical, cultural and business objects in the
Kyiv region for rural tourism development, which took place on July 20, 2021. The
Memorandum was signed by representatives of central, regional, and local
authorities, as well as Dby representatives of public sector and business:
http://koda.gov.ua/news/kiivshhina-pershoyu-v-ukraini-stvorit-ied/.

Yomnopos C. B.

3aBigyBau Kadeapu KOMI IOTEPHUX HAYK MaTEMATUYHOTO (aKyIbTETY
HanioHansHOTO yHIBEpCUTETY «3aropizbka MOJITEXHIKAY,

JOKTOp TEXHIYHHUX HayK, mpodecop.

AKTyaJIbHICTb 1 BOXJIMBICTh CTBOpeHHsI CTparterii po3BUTKY LITYYHOTO 1HTEIEKTY
B YkpaiHi. CTpIMKHUI PO3BUTOK KOMII IOTEPHUX HAyK 1 TEXHIKM 3yMOBMJIU TICHY iX
1HTEerpaIio 3 pizHUMHU chepaMu KUTTEMISUILHOCTI JroanHu. Komm’roTepHa TexHiKa
CIIYT'y€ 1HCTPYMEHTOM aJTOPUTMIYHOTO OmparmtoBaHHs 1H(opmarllii. 3pocTaHHS
MOXJIMBOCTEH 3acO0iB MAIIMHHOTO HAaBYaHHS JOBEJIO 3JaTHICTH KOMIT IOTEPHOT
TEXHIKA PO3B’A3yBaTH 3aBlaHHS MUISXOM aHamizy iH(opMalii mpo mpoOIeMHI
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00’ekTH Ta cepedoBHIIE. SIK HACTIOK, MOBEIIHKA KOMIT' IOT€pa BCE OLIbIIE CTae
CXO0’KOI0 Ha HaBUYaHHS JIIOJIMHU: CIIOCTEPEKEHHS, BUABICHHS XapaKTEPHUX O3HAK,
(dopMyBaHHS JAHIIOTIB MPUUHATTA pimieHb. OTXe, MOKHA TOBOPUTH PO MOCTYIOBE
BUOKPEMJICHHSI IITYYHOTO I1HTENEeKTy. Taka CHUTyallis CIIOHYKa€ CBITOBY HayKOBY
CHUTBbHOTY 1O BHpIIICHHS MpoOjeM, M0 BHHHUKAIOTh, 30KpeMa, MaTEeMaTHYHOTO,
TEeXHIYHOTO, (P1II0COPCHKOTO XapaKTepy TOIIO.

HayxoBa HoBu3zHa. ¥ Crpaterii 3/11iiCHEHO CYTTE€BHI aHali3 MOHATH 1 HANPSMIB
JTOCITIDKeHb ¥ cepl MTYIHOrO IHTEJIEKTY, CTaHy PO3BUTKY IITYYHOTO 1HTEJIEKTY B
VYKkpaiHi Ta CBITOBUX CTaHAApTIB, HAyKOBOIO, KaJIpOBOr0 Ta MaTepiajJbHOro
3a0€3MeUYeHHs] HAIllOHAJTBHOI EKOCHCTEMHM IITYYHOTO 1HTENEKTYy. Po3risHyTo
0COOJIMBOCTI 3aCTOCYBAHHS CTPATErii PO3BUTKY IITYYHOTO 1HTEJIEKTY Y MPIOPUTETHUX
chepax po3BUTKY VYKpaiHHM, 30Kpema, y cdepi Oe3meku Ta OOOpOHM JCpKaBH,
MEJIMIINHI, POMHUCIOBOCTI Ta €HEPIeTHIll, TEICKOMYHIKAIIHHIN ramy3i, TPaHCIOPTI
Ta 1H(QPACTPYKTYP1, CLILCBKOMY IOCIIOJIaPCTBI.

3aranpHuil BUCHOBOK. IIITyuHuii i1HTENEeKT € c(depor0 NPOPUBHUX CBITOBHX
TEXHOJIOT1i. ICHyI0UYa CBITOBa CMCTEMa XMapHUX KOMIT IOTEPHUX TEXHOJIOT1HA ICTOTHO
CIPOCTUJIA OpPTraHi3allilo 1 MPOBEAEHHS JOCIHIKEHb Y 0ararbox HampsMax pO3BHTKY
IITYYHOTO 1HTEJIEKTY. 3BaXKal0Ul Ha BHINE3a3HA4YeHE, BBakato CTpaTerito po3BUTKY
MITy4HOTO iHTEeNeKTY B YKpaini (2023 — 2030) nepcrekTHBHOKO.

Choporov S.

Zaporizhzhja National University,

Information Science and Computer Engineering Department,
Doctor of Technical Sciences, Associate Professor,

Relevance and importance of developing the Strategy for Artificial Intelligence
Development in Ukraine (2023 — 2030). The rapid development of computer science
and technology led to close integration with various spheres. Computer technology
serves as a tool of algorithmic information processing. Machine training capabilities
stimulated the ability of computers to solve tasks by processing information about
problematic objects and the environment.

As a result, machine learning becomes much like human training: observation,
identification of characteristic features, forming decision-making chains. Therefore,
artificial intelligence stands out. It prompts the global scientific community to solve
problems that arise, in particular, mathematical, technical, philosophical ones, etc.

The scientific novelty. The Strategy has a significant analysis of concepts and
directions of research in the field of artificial intelligence, the stage of development of
artificial intelligence in Ukraine, and world standards, scientific, personnel, and
material support of the national ecosystem of artificial intelligence. The peculiarities
of the strategy application for the artificial intelligence development in the priority
areas of development of Ukraine, in particular in security and defense, healthcare,
energy sector, production, telecommunication industry, transportation and
infrastructure, agriculture are considered.

Conclusion. Artificial intelligence is a sphere of breakthrough global technologies.
The existing global cloud computing technology significantly simplified the
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organization and research in many directions of artificial intelligence development.
Considering all the points mentioned above, | consider the Strategy for Artificial
Intelligence Development in Ukraine (2023 — 2030) to be a promising project.

Axosuna B. C.

Excnepr cekii Ne 2 «IndopmaTtuka ta kibepHETHKA

HaykoBoi pagu MOH VYkpainu, npodecop kadeapu cucteM MTYYHOTO THTEIEKTY
HamionansHoro yHiBepcuteTy «JIbBIBChKa MOITEXHIKAY,

JOKTOP TEXHIYHHUX HaYK.

JIoCBiJT PO3BUTKY IPOBITHUX CBITOBHX JIEp’KaB Ta E€KOHOMIK CBITY IPOTSITOM
OCTAHHBOTO JCCATHIITTS BUSBIISE MPOBIIHY POJIb TEXHOJIOTIH IITYYHOTO IHTEJIEKTY B
CTaJIOMy PO3BHUTKY CyCHUIbCTBA. BBaxaro, 1110 MOKHA BXKE BIEBHEHO CTBEP/IKYBaTH,
o Ha 3MiHY HUGPOBINH MOCTIHAYCTpiadbHIA €MOoCl HAAXOAWTHh €MoXa IITYYHOTO
inTenekry. Cucremu L1 HaOyBarOTh CBOro 3aCTOCYBaHHS y BCIX Tally3siX €KOHOMIKH:
BiJl O€31eKu Ta 000POHHU JiepkaBu A0 chepu Typu3My 1 po3Bar.

CaMe TOMy CTBOPEHHSI CTpaTerii pO3BUTKY IITYYHOTO IHTENEKTYy IS YKpaiHu €
aKTyaJlbHUM 1 BaXJIMBUM 3aBJAHHSIM, SIKE€ NOBMHHO OyTH BUpIIIEHE B HAMKOPOTIII
TEpMIHU Ui 3a0e3neyeHHss LU(poBOi TpaHCcPopMallii €KOHOMIKH Ta CTIMKOTO
PO3BUTKY JIEPKaBH.

OcHoBoto Ctparerii po3BUTY IITYYHOTO IHTEJIEKTY B YKpaiHl € MPOEKT CTBOPEHHS
O0OUYHCITIOBAJILHOI MAIIMHU HACTYITHOI'O TMOKOJIHHS — OOYHMCIIOBAIBHOI MAIIMHU 31
IITYYHUM 1HTeNEeKTOM. CTBOpPEHHS Takoi MaIIMHM Ha OCHOBI 3HaHb 10O
(GyHKIIOHATBHUX, TICUXOJOTIYHUX, HEHPOOIONOTIYHUX Ta XIMIYHHUX CXE€M poOO0TU
MO3KY JIIOAMHM CTAaHOBUTHME OCHOBHY HAyKOBY HOBM3HY, sSIKa Ha TeMepilIHii
MOMEHT HE€ Ma€ aHajoriB B CBITOBIM Hayii. 3anponoHoBanuit y Crparerii
«Oe3nepepBHUM JIAHIIOT» KOMepIliaiizaiii pe3yjbTaTiB HAYKOBUX JOCHIKEHb Yy
cdepl pO3BUTKY IITYYHOTO 1HTEJIEKTY Ta BIPOBAIHKEHHS X Y BUPOOHHUIITBO BBAXKAIO
aJICKBATHUM 1 JOIIIBHAM ITiIXOJIOM, SIKHI MPUHECE B3a€EMHY BHUTOAY SIK HAYKOBOMY
CIIBTOBAPHUCTBY, TaK 1 pi3HUM (popmaM Oi3Hecy — ajike, sk MOKa3ye CBITOBUM JOCBIJ,
BiJl 3alpOBA/KEHHS METOJIB, €JIEMEHTIB Ta CHUCTEM IITYYHOTO I1HTEJEKTY BHUIpa€
OyIib-siKa cy4JacHa rajgy3b €eKOHOMIKH, a BUKOPUCTaHHS TaKUX TEXHOJIOT1H 3a0e3meuye
0i3HeCy KOHKYPEHTHY MepeBary B yMOBax >KOPCTKOI KOHKYpEHLIi Ha rio0aJbHOMY
PUHKY TOBapiB 1 OCIYT.

HasBHicTe B YKpaiHl NOTYXHUX HAyKOBUX IIKLJ, YHIBEPCUTETIB Ta YCTAHOB
HamionansHoi akamemii Hayk YKpaiHM 3 BaroMuMu JTOpOOKaMH Ta aKTUBHUMH
JOCTDKEHHSIMU B Tally3l IITYYHOTO 1HTEJNEKTY, Ha MO JyMKY, JOBOJUTH
CIPOMOJKHICTh KaJpPOBOIO HAYKOBOTO TMOTEHLIaly YKpaiHM II0JAO0 CTBOPEHHS
OO0YHCITIOBAJIBHOT MAIIMHM 31 IITYYHUM IHTEJIEKTOM 3a JOCTATHHOTO (hiHAHCYBAHHS.
Pa3zoMm 3 TuMm, 155 MABUILEHHS 3aTy4eHHSI MOJIOJIUX MEPCIEKTUBHUX KaJpiB B HAYKY,
B JOCHIDKEHHS B Tally3l IITYYHOTO I1HTEJNEKTY, BBAXKAIO JOIIJIBHUM 3alpPOBAIUTH
okpemy cremianbHicTh «lIITyuHuil iHTeNneKT» B raiy3i 3HaHb 12 «lHpopMmaliiiHi
TEXHOJIOT1i», Ta, 32 MOKIJIMBOCTI, 3a0€3MEeUNTH il Aep>KaBHY MIATPUMKY.

290



[TincymMOBYyIO4H, BUCIIOBIIIOK MIATPUMKY 3arporioHOBaHUM B CTpaTerii pillleHHsIM,
BHU3HAUECHUM cdepaM MNPOPUBHUX TexXHOJorid B Ykpaini Ta CrpaTerii po3BUTKY
mITy4HOTO iHTENeKTY B YKpaini (2023 — 2030) B minomy.

Jakovyna V.

Expert of Section No. 2 “Informatics and Cybernetics”,

Scientific Council of the Ministry of Education and Science of Ukraine,
Head of the Department of Artificial Intelligence Systems,

Lviv Polytechnic National University,

Doctor of Technical Sciences, Professor.

The experience of leading states and largest economies over the past decade
demonstrates the leading role of artificial intelligence technologies in the sustainable
development of society. | venture to affirm that the age of artificial intelligence is
replacing the digital post-industrial era. Al systems have been integrated into all
sectors of the economy: security and defense, the sphere of tourism and
entertainment, etc.

That is why the creation of the Strategy for Artificial Intelligence Development in
Ukraine (2023 — 2030) is a relevant and important task to be solved in the shortest
possible time to provide a digital transformation of the economy and sustainable
development of the state.

The central concept of the Strategy for Artificial Intelligence Development in
Ukraine (2023 — 2030) is a next-generation computer — a computing machine with
artificial intelligence. The creation of such a machine based on knowledge about
functional, psychological, neurobiological and chemical circuits of human brain will
be the major scientific novelty of the project, which for now has no analogues in the
world. The “continuous chain” of the commercialization of scientific research in the
field of artificial intelligence development and implementation in production,
described in the Strategy, is considered a reasonable and relevant approach that
ensures mutual benefits for both the scientific community and business. Whichever
field of contemporary economics benefits from the introduction of methods, elements
and systems of artificial intelligence, and the use of such technologies gives
companies a competitive advantage in a stiff product market competition.

Ukrainian scientific communities, universities, and institutions of the National
Academy of Sciences of Ukraine are notable for significant achievements and active
research in the field of artificial intelligence. In my opinion, it proves the ability of
the scientific potential of Ukraine to create a computing machine with artificial
intelligence as long as sufficient funding is available. However, to increase the
involvement of young promising workers in science and artificial intelligence
research, it is necessary to introduce a new degree program “Artificial Intelligence”,
the field of knowledge 12 “Information Technologies”, and, if possible, make it state-
funded.

Personally, | endorse the decisions proposed in the Strategy determined by the
spheres of breakthrough technologies in Ukraine, and | give my personal approval to
the Strategy for Artificial Intelligence Development in Ukraine (2023-2030).
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