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Po3naia 2.
YupasJiiHHs1, 00po0Ka Ta 3axucT iHpopMamil

UDC 004.056
TOWARDS THE ALIGNMENT BETWEEN DATABASE SECURITY FRAMEWORK
AND BUSINESS PROCESS MATURITY MODEL
Kopp A.M., Orlovskyi D.L. (kopp93@gmail.com, orlovskyi.dm@gmail.com)
National Technical University “Kharkiv Polytechnic Institute” (Ukraine)

Abstract. This paper considers the extension and improvement of database security framework
by means of its alignment with business process maturity model in order to provide the holistic tool
for organizations that are planning to establish a database security system, as well as to assess and
ensure its quality using the well-known scale of maturity levels.

Introduction. Modern applications tend to process large volumes of data, which makes their
operations barely impossible without databases as structured collections of related data records, and
database management systems (DBMS) as special software used to access and manage such data
collections. Just 10-15 years ago databases were used only as components of enterprise information
systems and enterprise-level web applications (e.g. e-commerce sites, corporate portals, early social
networks etc.). However, these days databases are used in almost any software — from dating or
activity tracking applications for smartphones and wearable devices (e.g. smart watches, activity
trackers etc.) to e-government services and online healthcare services. It means, today either open
public data or private vulnerable data about any person that has at least an e-mail address is kept
somewhere in database systems deployed on web hosting servers or cloud services. Therefore, all
organizations must ensure database security in order to avoid or at least to minimize the chance of
intentional or accidental events occurrence that may threat their or their customers’ data.

Surprisingly the “database security framework’ key phrase seems extremely unpopular both in
academia resources or just in a Google search results. However, such framework exists and it was
proposed by Sharma P. [1] on July 2019. This framework is intended to be adapted by organizations
in order to assure the quality of database security system. Moreover, a database security framework
IS process-centric, since it defines four main processes requires to establish database security system
within an organization. Each of considered processes consists of four policies and procedures [1]. In
details all of process areas within the Database Security Framework (DSF) are given in [1], whereas
below (see Fig. 1) are outlined its four main processes, respective policies and procedures.

Process Policy and Procedure
Database Planning Configuration Data Segr.e.gati.on Dat?ba?e Security .Control
Management and Classification Monitoring Review
Di Applicati Vul bilit
VS Data Collection PP |ca-|0n Data Analysis wnera I Y
Management Collection Analysis
Security Access Control Patch Shield Password
Management Management Management Management Management
C li Physical A
ompliance ysical access Hardware Security | Network Security | Security Training
Management Control

Figure 1 — Essential structure of DSF [1]

Considered Database Security Framework [1] is focused on processes that ensure the database
security system. The DSF itself does not provide any scale to assess the database security system in
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a quantitative measurable manner. However, the process management area has the Business Process
Maturity Model (BPMM) that can be traced back from the Process Maturity Framework (PMF) and
its successor Capability Maturity Model (CMM) [2]. Similarly to the CMM, the BPMM considers
five maturity levels (1-5) that represent states of organizational transformation and improvement of
its processes [2] (see Table 1).

Table 1 — Maturity levels of BPMM

Name Description How to achieve? Goals
evel
Initial Individual efforts with Motivate people to Planned innovations
no explicit process or overcome problems and Change management
organizational support just “get the job done” Capable processes
Managed Managers establish a Build disciplined work unit Stable processes
stable work environment management to stabilize Reuse/knowledge
in their work unit work and control management
commitments Predictable results
Standardized | Organization establishes Develop standard Productivity growth
standard processes and processes, measures, and Effective automation
assets for performing the training for product & Economy of scale
product and service service offerings
work
Predictable Work processes are Manage process and results | Repeatable practices
managed quantitatively quantitatively and exploit Reduced rework
to establish predictable | benefits of standardization | Satisfied commitments
results
Innovating | Organization’s processes Implement continuous Productivity growth
are continually improved | proactive improvementsto | Effective automation
achieve business goals Economy of scale

The BPMM scale could be used to quantitatively assess the quality of database security system
based on the DSF processes. Thus, this study aims at extension and improvement of the Database
Security Framework using its alignment with the Business Process Maturity Model. Research object
includes the database security system quality assessment procedure. Research subject includes the
alignment between the DSF and BPMM.

Materials and Methods. Quantitative assessment of the database security system is proposed
to be based on the BPMM levels 1-5, given to each policy and procedure of each DSF process. This
means as the result of quantitative assessment by database security experts we will obtain the 4 x 4
matrix of values in the range 1-5 according to the DSF essential structure shown in Fig. 1. Having
n = 4 processes and procedures respectively, the quantitative DSF could be represented as a matrix:

DSFBEMM — (pSEEPMM ?ij_l,DSFi’j-PMM € BPMM,gye5,i = 1,n,j = 1,1,
where:
= DSFPMM s the maturity level of j-th policy or practice that belongs to i-th process;

— BPMM, ., IS the set of business process maturity levels, BPMM,,,;.s = {1,2,3,4,5}.

However, there could be a problem when comparing database security systems or evaluations
of the same database security system given by different cybersecurity experts. Therefore, in order to
compare maturity levels of two or multiple DSFEPMM matrices we can apply multi-criteria decision
making methods, such as:

1. Weighted sum model (WSM):

n n
DSFELMM = pi-| ) wyy - DSEEPM |
i=1 j=1

where:
— DSFBPMM s the maturity level of database security system described by DSFBEPMM matrix;
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— p; Is the weight of i-th process:

i=1
—w;; is the weight of j-th policy or practice that belongs to i-th process:

n
ZWij = 1,l = 1,Tl.
=1

When having equal weights (i.e. wy; = wy, =...=wp,and p; = p, =...= p,), the WSM is
transformed into the average value:

n n
1
DSFpi" = —- Z Z DSFjPMM,

2. Weighted product model (WPM):

n Di

n

Wi

DSFEoa™ = H ﬂ(DSFﬁPMM !
j=1

i=1

These multi-criteria decision making models (WSM and WPM) can be used to quantitatively
assess maturity of database security systems with respect to bath DSF and BPMM.

Results and Discussion. As the result of this paper, we would like to suggest an extension of
original DSF — Quantitative Database Security Framework (QDSF) based on both DSF and BPMM,
as well as on considered multi-criteria decision making models (WSM when compensation of weak
values by strong ones is acceptable or WPM otherwise). The calculation model is shown in Fig. 2.

— Wy j=1.nm
DSF, P j = | p—o >
— Wy J = 1.n D
BPMM . _ . atabase
DSFEJ . ] = 1.n > Su]gle pyi= 1.n Secu:ri‘ry
Wi, j = lun Process System
DSF, 3P =y pl s Maturity ystel
y o JEe- Maturity
wy, j =1.n
DSF, 2™ i =1.n >

Figure 2 — QDSF calculation model

On practice each policy and procedure could be given with the required rank in the 1-5 range,
so the weights w;; then will be calculated as:

n n
— P — — D p
wij = i,-/znj,z— Lnpi=m /ZTL :
=1 i=1
where:

—1y; Is the rank of j-th policy and procedure that belongs to i-th process (given in 1-5 range);

— 7 is the rank of i-th process (given in 1-5 range).

Conclusion. In this study we considered the extension and improvement of database security
framework, the QDSF. It was proposed as the result of alignment between DSF and BPMM in order
to provide the holistic tool for organizations willing to establish a database security system, as well
as to assess and ensure its quality using the well-known scale of maturity levels. Now assessment is
implemented by the quantitative model (Fig. 2) and respective decision making approaches (WSM
or WPM). Further study should consider usage of WPM to support rigorous cybersecurity policies.
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UDC 021:004.9
MANAGEMENT, PROCESSING AND PROTECTION OF INFORMATION.IN DIGITAL
LIBRARIES
Ruzieva M.B. (maftu0425gmail.com)
Tashkent University of Information Technologies (Uzbekistan)

Technological advances have led to a proliferation of digital libraries over the past decade or
so. These offer valuable opportunities for convenient access to information and data, regardless of
an individual’s location. For librarians though, the tramsition from physical to digital library
collections brings many new challenges, not least in the areas of security and privacy. The purpose
of this article is to examine the nature of these challenges and the opportunities available for
overcoming them, so that libraries can continue to fulfill their important role of providing accurate,
secure and timely information to users, while protecting their privacy and the confidentiality of their
personal information. The article addresses in particular the following issues: protecting the
information infrastructure; identification and authentication in security and privacy; standards and
policies;access and control of digital information; ethical decision-making in design,
implementation and evaluation of digital libraries; and privacy, anonymity and identity.

There has been a vast increase globally over the past decade or so in digital libraries,
facilitated by technological advances and driven by consumer demand for easy and convenient
access to knowledge and information from any location. According to Ershova and Hohlov the
digital library as “a distributed information systems ensuring reliable storage and effective use of
heterogeneous collections of electronic documents- text, graphics, audio, video,etc. In brief, digital
libraries are organizations that hold information resources in digital format. However, while
bringing benefits to patrons and new opportunities for library
Professionals to expand their roles, the developments have also brought about new problems and
challenges, especially relating to information security and user privacy. Society has been
increasingly dependent on information technology (IT) for several years now. In this Information
Age, millions of users (or participants) access and exchange billions of objects of information
content in complex work flow processes (e.g., commerce, learning, health care). The research
community uses computer systems to perform research and to disseminate findings.

Information sharing has been made easier and less expensive by Internet technologies and
global networking infrastructures, but availability of such information systems comes at the
expenses of higher risks. In the long run, information is not preserved, websites tend to disappear
frequently and digital media become obsolete easily and there can be an abuse in the privacy of
information. Moreover, the integrity of the systems could be compromised. Access control is often
described as rules regulating how participants are allowed to access object and could also be viewed
as information flow control because every access results in flow of information between entities.
Emerging digital technology has paved the way for the creation of digital libraries, which have
made it easier for users to access information through digital systems and networks. The digital
library is generally designed to perform and serve the same primary functions and tasks as a
traditional library. libraries include developing and producing information records in print and non-
print formats, managing these information records, and distributing information for the use of
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Ta MIKHApOJHUX 3aB’s13KiB, HDKMHCHKMI Aep:kaBHUH yHiBepcuTeT iMeHi Mukosu [oromns, Ykpaina
Meuunckuii Burtamuii AjekcanapoBu4, K.Q-M.H., BeIyIIUA HAy4dHbIM coTpymaHuk, HHUY
«MuctutyT sanepHeix npobiem» benopycckoro I'ocynmapcTBeHHOro yHuBepcuteTa, PecryOnmka
benapych

Muxagiok Exatepuna BuaaammupoBna, mnpenogasarens, ¢umman BHTY  «Munckuit
roCyapCTBEHHBIN apXUTEKTYPHO-CTPOUTEIBHBIN KOJIIEHK», Pecriydnuka benapych

Muxagrok Mapuna BajgenTuHoBHA, 1penogaBsarenb, benopycckuii  rocyaapCTBEHHBIN
SKOHOMUYECKUI YHUBEpPCUTET, PecniyOnuka bemapych

Mommna Jligis JleoniniBHa, marictpant, Onecbka HalliOHaIbHA aKaaeMis XapuOBUX TEXHOJOTi,
VYkpaina

Myxamer:kanoBa buryas OukabdaeBHa, a0kTopaHT, KaparanauHCKMM — TEXHHYECKUI
yHuBepcuteT, Kazaxcran

HaBpouxkuii Anaroauii, x.¢p-m.H., goueHt, YO benopycckuii rocymapCTBEHHbII YHHUBEPCUTET
MH(OPMATUKU U pauo31eKTpoHuKH, Peciybnnka benapych

Hangyrenko Makcum BikTopoBu4, K.T.H., C.H.C., YKpaiHCbkuii MOBHO-iH(pOpMariitHUii GHoHT
HAH VYkpainu, , Ykpaina

Haypsbi36aeBa I'yabnapa KagbipOekoBHa, cTapiinii npenogaBareib, AJIMaTUHCKUM YHUBEPCUTET
SHepreTuku u cBs3u uMm. I'. Jlaykeesa, Kazaxcran

Heninbko Oabra BonogumupiBua, acuctent, Jlylpkuil HalloHaNTbHUN TEXHIYHUN YHIBEPCHUTET,
VYkpaina

Hemuposcbka Oxkcana BikTopiBHa, K.€.H, JOLEHT, YHIBEPCUTET JepKaBHOI (PicKaNIbHOI CITy:KOU
Vkpainu, YkpaiHa

Heuaxin Baamguciaas BosiogumupoBu4, acmipadt, YopHOMOpPCHKUIT HaIllOHAIBHUN YHIBEPCUTET
im. [lerpa Morunm, Ykpaina

HenoB Ouexciii JleonimoBu4, K.T.H, crapmmii BUkianad, Ojechbka HaI[lOHAJIbHA aKajeMis
Xap4yoOBUX TEXHOJOTIH, YKpaina

Hueranun Acxat KynaiibeprenoBud, Maructpant, YHusepcuteT “Typan”, Kazaxcran
HoBoceabueB Asiexceil JleonuaoBu4, Mmaructpant, ¥ HuBepcuteT “Typan”, Kazaxcran

Ouneiinnk Banentun I'ennagmeBuu, Maructpant, ['ocynapcrBeHHbIN yHuUBepcuTeT «Onecckast
MOJUTEXHUKaY, YKpaiHa

OuabmeBcbka Oubra BojaoaumupiBHa, K.1.H, 101eHT, , OlechbKa HalllOHAJIbHA aKaJIeMis Xap4OBHX
TEXHOJIOTIH, YKpaiHa

Opas3 Beiiim0er EpMexkyibl, Mmaructp, YHusepcuret “Typan”, Kazaxcran

OpaoBcbkuii JImurpo JleoHimoBu4, K.T.H, OmeHT, HamioHanmbHWUN TEXHIYHHN YHIBEPCUTET
«XapKiBChbKUI MOTITEXHIYHUM IHCTUTYTY», YKpaiHa

IMaBaoB Ounexcanap BsvecaaBoBuy, ctyneHT, Onecbkuil HalllOHAJBHUN TEXHOJIOTTYHUI
YHIBEPCHUTET, YKpaiHa

ITaxk fAlna AngpeeBHa, maructpant, YHuBepcuteT “Typan”, Kazaxcran

IManamapuyk €Bren AHATOJNIHOBMY, K.T.H, JOICHT, BIHHUIbKMIA HAIlIOHAIBHUH TEXHIYHHMA
yHIBEpCUTET, YKpaiHa

ITanepunxk BagenTnn BuaaguMupoBu4, K.X.H, [OLEHT, benopycckuii rocynapCTBEHHbIN
SKOHOMUYECKUM YHUBEpCUTET, PecniyOnuka bemapych

Ilerpenxko Mukosaa I'puropoBu4, 1.T.H, C.H.C., TIPOBIJHUI HAYKOBWIl CHIBPOOITHUK, [HCTUTYT
kibepueTnku iMmeHi B.M. I'mymkoBa HAH VYkpainu, Ykpaina

ITix Ipuna BceBoJsogiBua, 1.1.H., mpodecop, YkpaiHchbka akajaeMmis IpykapcTBa, HarioHanbHMiA
yHiBepcHTeT «JIbBIBChKA MONTITEXHIKa», YKpaiHa

HoBammmes Buagumup HwukosaeBu4, K.X.H, BEAyIIUA HHXKEHEP-XUMUK, HWHOCTPAHHOE
NPOU3BOJICTBEHHOE YHUTApHOE Mpennpusatue «Mea-unrepract», Pecybnuka benapych
IMoBctsina HOgain  ChnaBomupiBHA, K.T.H, JOIEHT, JIyIlbkuili HallOHATPHUNA TEXHIYHHUMA
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yHIBEpCUTET, YKpaiHa

Ipuxoaniok Birajiii BanepiiioBu4, k.T.H., c.H.c., HamionanpHuii nentp «Mamna akaaeMis HayK
VYkpainu», YKpaina

Ilynuenko Haranis OueriBHa, K.T.H, 1o1ieHT, OIECbKUI TEpKABHUM €KOJOTIYHUN YHIBEPCHUTET,
VYkpaina

Po3opinos I'eopriii MukoaaiioBu4, 1.T.H., podecop, HamioHanbHMil TEXHIYHUI YHIBEPCHUTET
VYkpainu "KuiBcbkuii nosmiTexHiunuil inctutyT iMeHi Iropst Cikopebkoro", Ykpaina

Poman Ko3zaps, actiupant, YO benopycckuit 'ocynapctBennbiit YauBepcuter MHGoOpMaTuKu u
Pagnosnextponuku, Pecriybnnka benapych

Pomanok Oxcana BojsoaumupiBua, K.T.H, noneHT, Binmnunbkuit HamionanpHuit Texniunwmii
VYHiBepcutet, YKpaina

Pomaniok Ogaexcanap HukudopoBuy, 1.1.H., mpodecop, BiHHUIBKIIA HaiOHATEHUH TEXHIYHHAN
YHIBEpPCHUTET, YKpaiHa

Pab6ikina Jlap’s OuaeriBua, wmaructpant, [lonOacbka nep)kaBHa  MalIMHOOY/IIBHA aKajeMis,
VYkpaina

Cakamok Ouexciii FOpiiioBu4, acmipanT, Oecbka HalioHAIBHA aKaJieMisl XapUOBUX TEXHOJOTIH,
VYkpaina

CaxapoBa Cgitiiana BasepiiBHa, k.T.H, fomeHt, Onechbka HalllOHaJbHA aKaaeMisl Xap4YOBHX
TEXHOJIOT1H, YKpaiHa

CeniBanoBa Agua BiraniiBua, x.T.H, noment, Opjechbka HallOHATbHA aKaJeMis Xap4yOBHX
TeXHOJOriH, YKpaiHna

CenbkiBebkuii BeeBosiog MukoaaiioBu4, 1.7.H., mpodecop, 3aBinyBad Kadeapu KOMITIOTEPHUX
HayK Ta iH(QOopMaLiifHUX TEXHOIOTIN, YKpaiHChKa akajieMist ApyKapcTBa, YKpaina

Cupenko Aunexkcanap WBanoBuy, crapmmid  Bukimanad, Opnecckuil  HalMOHAIbHBIN
TEXHOJIOTUYECKHI YHHUBEPCUTET, Y KpaiHa

Cipuenko IBaH AHaTOJili0OBUY, acCHipaHT, HAIIOHAILHUN TEXHIYHUN YHIBEpCUTET YKpaiHU
"KuiBcbkuii mosniTexHiyHUHN 1HCTUTYT iMeHl Iropst Cikopcekoro", Ykpaina

CrkaxoBcbkuii FOpiii MuxaiijioBu4, .1.H, noueHT, Onecbkuii Hamionaneauii TexHOTOTIYHUN
VYHiBepcurter, YKpaiHa

Ckpuran Bukropusi AHJapeeBHA, acCUCTEHT ~ Kadeapbl ODKOHOMHYECKOW WH(OOPMATHKH,
benopycckuii rocynapcTBeHHBIN YHHBEPCUTET MH(POPMATUKU M PaJMO3JIEKTPOHUKH, PecryOnmka
benapych

CvmupnoBa Hartaibsi AHATOJIbEBHA, MArucTp, CTApIIMi MpernofaBaTelb Kadeapbl 3aliuThl
nHpopmanuu, benopycckuii rocyaapcTBEHHBIM YHUBEPCUTET HHPOPMATHKU M PATUOIEKTPOHUKH,
Pecniyonnka benapych

Co0oab Astekcanap MuxaWjloBUY, MarucTp, CTapliuid [OpenojaBarenb, benopycckuit
rocyJlapcTBeHHBIN YHUBepcHuTeT, Pecniyonuka benapych

CoxosioBa Oxcana IlerpiBHa, crapmmii Bukiamgad, OAeChbKUN HAIlOHAIBHUN TEXHOJOTTUHUN
YHIBEpPCHUTET, YKpaiHa

Copoka Cepriii KOpiitoBuy, marictpant, BiHHUIBKHUN HalllOHAIbHUM TEXHIYHUI YHIBEPCUTET,
Ykpaina

CreodynoB Cepreii CTenanoBu4, 1.M.H., mpodecop, 3aBEYIONTUN OTAEIOM 00IIeH, MIaCTUYECKON
u Oapuarpudeckoii xupypruu, I'ocygapcTBeHHOe yupexaeHue «MHUHCKUI Hay4dHO-TIPAKTHUECKUN
LEHTP XUPYPTUH, TPAHCIIAHTOJIOTHH M reMaToyioruny, Pecriyonmka benapych

Crpy0OueBchbkuii Aprem [I'enHagiiioBu4, cTyneHT, BiHHUIBKUN HaIllOHAIBHUN TEXHIYHUN
YHIBEpPCHUTET, YKpaiHa

Cyo0otina Ouaena BagumiBua, H.c., UHcTuTyT kubepHetnku umenu B.M. I'mymkoBa HAH
VYkpaunsl, YkpaiHa

CyBopoB AHcap AJiIeKCaHAPOBUY, MarucTpaut, Y HuBepcuret “Typan”, Kazaxcran
CynunoBckass  Jlriogmuina  MuxaidiioBHA, acCUCTEHT, belopycckuil  rocyaapCTBEHHBIN
PKOHOMUYECKUH yHUBepcHuTeT, PecniyOnuka benapych

Cyaima HOuaian HOpiiioBu4, K.T.H., 3aBiyBau BiIUIeHHS KoM torepHux cuctem, BCII
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«Onecpkuii TexHiuHMMA GaxoBuii konemxk OHAXTy», Ykpaina

Cyaima HOuis €sreniiBHa, Buximanay, BCII «Onecbkuii TexHiuauii ¢paxouit koiaemxk OHAXTy,
VYkpaina

CypunoBuu QOuena MukogaiBHa, K.T.H, JIynpkuii HaIllOHAIbHWA TEXHIYHUM YHIBEPCHUTET,
VYkpaina

Turypenko Kanna AuapiiBaa, Gi6miorekap, HaykoBo-Texniuna 6i0moreka OHAXT, Omechbka
HaI[lOHAJIbHA aKaJIeMisl XapyOBHUX TEXHOJIOTIH, YKpaiHa

Tkauenko Anexkceil HukosiaeBu4, 3aMeCTUTENh HadalbHUKA KOHCTPYKTOpPCKOro otaena, OAO
"Ilenenr", Pecny6nuka benapych

Tomop Muxona MukouaitoBuu, acmipant, Opnecbkuii Harmionaneamii  TexHOMOTIYHUN
VYHiBepcutet, YKpaina

Tynamsini IOpiii Hocunosuu, nmu, mnpodecop, JIyupkuil HaiOHANGHHN —TeXHiUHHI
YHIBEpPCHUTET, YKpaiHa

Tyabuunii Deopriii IlerpoBuu, crtynenr, [epxaBHuii yHiBepcuTeT «OiecbKa TMOJITEXHIKA,
VYkpaina

Typnak Bikrtopia CepriiBHa, cTyneHTKa, YHIBEpCUTET JepkaBHOI (DiCKaTbHOI CiryxOn YKpainu,
VYkpaina

Yurypsau /lap’sa 3inoBiiBHa, Onechkuii HaI[lOHATHHUH MTOJITEXHIYHAN YHIBEPCUTET, YKpaiHa
Yuyuek Tarbsina MuxaiiioBHa, crapmmii mnpenojgaBarenb Kaeapbl DKOHOMHUYECKOM
nHpOopMaTrKH, beropycckuii ToCyIapCTBEHHBI YHUBEPCUTET HH(MOPMATHKH U PaTNOIIEKTPOHUKH,
PecnyOnuka benapych

Ymkapeanko Oaekcanap OJieroBu4, JA.T.H, JONEHT, HamioHANbHUN  YHIBEPCHTET
KopabyieOymyBaHHs M. aiM. MakapoBa, Ykpaina

@aiin3nabdepr Jleonun CoIOMOHOBMY, J.T.H, Mpodecop, TIaBHBI HAyYHBIH COTPYIHUK,
MexayHapoaHblli HaydHO-y4eOHBIH  LleHTp HMH(pOpMamMOHHBIX TexHOoJorud u cucrem HAH
VYxpaunsl ¥ MOH VYkpaunsl, Ykpaina

XamnukoB Pupar Unbaaposuu, maructp, Yausepcurer “Typan”, Kazaxcran

XanamyxamenoB abopyc XamuaoBuy, maructpanT Kabeapsl [IOKC, KeIprei3ckuil TeXHUYeCKUA
yHuBepcuteT umeHu M.Pazzakosa, Keipreizcran

Xamyaa Hanis MukoJaiBHa, CTyAeHT, JIylibkuii HallOHATBHUNA TEXHIYHUHN YHIBEpCUTET, YKpaiHa
XomeHko €Breniii BikropoBuu, cTyaeHT, XepCOHCHKHIA IepKaBHUN YHIBEPCUTET, YKpaiHa
XomenkoBa Jlapuea FOpiiBua, 1.¢-M.H., C.H.C., BIIAUT (DI3UKK 1 TEXHOJIOTI] HAMIBIPOBITHAKOBUX
CTPYKTYp Ta CEHCOPHHMX cucTeM, [HCTUTYT ¢i3uKku HamiBnpoBimHuKIB iM. B.€. JlamkaproBa HAH
VYkpainu, YKpaina

Xomaba Oaexcanap MupociaBoBHY, K.T.H, JOUEHT, BIHHUIBKWN HAIIOHATBHUA TEXHIYHHUNA
YHIBEPCUTET, YKpaiHa

Hupa Ouexcanapa BacuiiBHa, k.d.H, nouneHrt, JlepkaBHUIl YHIBEPCUTET 1HTEJIEKTYaJIbHUX
TEXHOJIOT1H 1 3B 43Ky, YKpaiHa

Hupyk Baagumup AjekcaHapoBu4, vHxeHep, bermopycckuil rocynapcTBEHHbIH YHUBEPCUTET,
PecnybOmmka benapych

Hyxpyk Banentun IBanoBwuY, cryneHt, Binnuupkuii Haumionansuuii TexHiuHul YHIBEpCHUTET,
Ykpaina

Yanaincsknii FOpiii IlerpoBuy, k.T.H, c.H.C., MHCTUTYT KHOepHeTHKM nMeHu B.M. I'mymkoBa
HAH VYxkpaunsi, Ykpaina

YepuumoB KoctsiHTuH AmHApiiioBu4, acmipadtT, BiHHUIBKHI HAIIOHATBHUNA TEXHIYHHUI
yHIBEpeuTeT, YKpaina

IIBeuyr Baunepiii TumodiiioBu4, n.¢-m.H., nmpodecop, kadenpa Qizuko-mMaTeMaTHIHUX HAYK,
Opecbka HalllOHANbHA aKaJeMisi XapuOBHUX TEXHOJIOTIH, YKpaiHa

IleBuenko Harans IOpiiBHa, k.e.H, noueHt, [lonbackka aep:kaBHA MAIIMHOOY/IIBHA aKaaeMis,
VYkpaina

HMepmyn Oaexcanap OusiekcanapoBHY, MaructpanT, Ofecbka HaIllOHAIBHA aKaJIeMisl XapuyOBHUX
TEXHOJIOTIH, YKpaiHa
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IIxBopeus Baaguciaa BaaaiaenoBuu, oneparop EOM, XepcoHChbKHI Jep>KaBHUI YHIBEPCHUTET,
Ykpaina

Ilepouna IaBno AuapiiioBu4, cryneHt, KuiBchbkuii HamioHanbHUN yHiBepcuTeT iMeHi Tapaca
[ITeBuenka, Ykpaina

Mupos Onexcanap CepriiioBu4, cTyneHT, BIHHUIbKUN HaIllOHATBHUI TEXHIYHUN yHIBEpCUTET,
VYkpaina

[lypoB Ouexcanap CepriiioBu4, MOJIOaIUNH HAYKOBUH CIIBPOOITHHUK, [HCTUTYT KiGEpHETHKH
HAH Vxkpainu, Ykpaina

SAposuii Irop IBanoBMY, K.T.H., BUKJIJa4, T0OJIOBA IIUKJIOBOI KOMICii, MEXaHIKO — TEXHOJOTIYHHI
¢baxoswuii konempxk OHTY, Ykpaina

Aumuckuii {mutpuii BaaepbeBnu, mepuenaaiizep, OO0 «adopr», Pecnydiinka benapycs
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XV MIDKHAPO/ITHA HAYKOBO-IIPAKTHYHA KOH®EPEHIIA
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