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AHoTauii 10noBixel y4aCHUKIB MIZKHAPOJAHOI HAYKOBO-TeXHiYHOI KOH(epeHil
«Kommn'ioTepHe Mo1eJIIOBAaHHA B HAYKOEMHHX TexHoJorisax» (KMHT-2021)

Cexuyis 1

MaremaTu4yHe MOJEJTIOBAHHS TEXHOJOTIYHUX MPOLECIB Ta MPUJIATIB.
KepiBauk cekuii: Banin BikTop AHTOHOBHY.

3acT. kepiBauka: Kpyroan MukoJia MuxaiijioBud.

I'ermanens O. M. MogaenoBaHHs BUPOOITKY BiTPOBOI €eHePreTH4HOI YyCTAHOBKH.

IIoOymoBana MaTeMaTH4YHA MOMENb I HAOIMHOI OIIHKM Koe(dili€eHTa BHKOPHCTAHHS
BCTaHOBJICHOT MOTY)XHOCTI BITPOBOi eHepreTHuHoi ycraHoBku (BEY) Bin mapamerpis i
XapaKTEPUCTUKHU 1 PO3MOALLY IIBUIKOCTI Blpr Ha npukmani 86-tu BEY nosenena MOKJIUBICTh
MOJICITFOBAHHS XapaKTEPUCTHK iX IMOTY)KHOCTI IHTETPAJIbHHUM PO3IMOALIOM BeiiOyiuia-I'neaeHko.
Mopaenb Moke OyTH 3aCTOCOBaHa IS ONTHMalibHOro BuOOpy BEY mis meBHiM MicueBOCTI Ha
3aJlaHiii BUCOTI OCi 11 BITPSIHOTO KoJieca.

Getmanets O. M. Modeling of wind power turbine generation.

A mathematical model for a reliable estimation of the installed capacity utilization coefficient
of a wind power turbine (WPT) by the parameters of its characteristic and wind speed distribution
has been built. Based on the study of 86 WPT the possibility of modeling the WPT power
characteristics by the Weibull-Gnedenko integral distribution has been proved. The model can be
used for the optimal select a WPT on a certain territory and a given height of the wind wheel axis.

Jucuuss O.10., KoBaaboB A.B., Muxaiijsienko T. II., IleryxoB I.I. MoaeaoBanus
npoueciB YTBOPEHHs1 MACJISIHOI IUTIBKU Ha CTiHKaxX kKamepu migmmnauka I'T/L.

CdopmoBana TtpuBuMmipaa CFD-monmens s po3paxyHKy OaratodasHux Tediii B Kamepi
nigmunauka ['T/] Ta yrBOpeHHS MacisiHOI IUTIBKM Ha ii cTiHkaxX. [lokazaHo po3mojin TOBIIMHU
IUTIBKM Ha BHYTPIMIHIM CTIHIII KaMmepH, NPEJICTaBICHO 3HAUEHHS WIBUIKOCTI PyXy IUIIBKH Ta
3po0JIeHO BUCHOBKM IIOJ0 CWJI, sKI BU3HA4aloTh LI mnapameTpu. OOroBOprOIOTHCS MUTAHHS
0COOJINBOCTEN MOJIEIIOBaHHS TOHKOI ITIBKM Ha TBEpPJIiH MOBEPXHI B yMOBaX B3a€MO/IIi IUIIBKH 1
nBo(a3HOro MOTOKY, 110 pyXaeTbes B kamepi miammunauka ['T/L.

Lysytsia O.Y., Kovalov A.V., Mykhailenko T.P., Petukhov I.I. Modeling of oil film
formation processes on the walls of the GTE bearing chamber.

A three-dimensional CFD model for calculating multiphase flows in the GTE bearing chamber
and formation oil film on the walls are created. The distribution of the film thickness on the inner
wall of the chamber is shown, the values of the film velocity are presented and conclusions are
made about the forces that determine these parameters. The questions of the modeling of a thin film
on a solid surface in the conditions of interaction of the film and the two-phase flow moving in the
GTE bearing chamber are discussed.

Heryxos LI., Jlucuma O.FO., Ocob6amBocti CFD-momemwoBanns pododoro mnpouecy
CTPYMHHHOT'O 0X0JIOIKYyBAa4a PilMHH.

[IpoananizoBaHo mepeBarn CTPyYMUHHUX oOxoiokyBadiB pimuan (COP) B kpioreHHHX
mporecax Ta HasBHI METOAM MaTeMAaTHMYHOTO MOJICTIOBaHHS MPUCTPOiB. BHCBiTIEHO mpobiemu
CFD-monemoBanns  poboyoro mpomecy s  COP y nimomy. Bracmigok —HasBHOCTI
BHCOKOIIBHU/IKICHOTO HEPIBHOBAXHOr0 0araro(asHoro MmoTOKy 3 IHTEHCUBHUM MacOOOMIHOM Ta
cemapariiero (a3 ,Z[OI_IIJ'ILHI/IM Burisiiae  moenementHe CFD-monentoBaHHs 3 BHKOPHCTaHHSIM
(bparMeHTiB HAIBHUX MOJENIel po3paxyHKy MapaMeTpiB BiJicenapoBaHOl MIiBKHU Ta qudy30pa.

Petukhov I.1., Lysytsia O.Y. Features of CFD-modeling of the jet liquid cooler working

process.

The advantages of jet liquid coolers (JLC) in cryogenic processes and the available methods of
mathematical modeling of devices are analyzed. The problems of CFD-modeling of the workflow

for JLC in general are highlighted. It is advisable to element-by-element CFD-modeling using
fragments of existing models for calculating the parameters of the separated film and diffuser due
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to the presence of high-speed nonequilibrium multiphase flow with intensive mass transfer and
phase separation.

CepikoBa O. M., CrpeabnikoBa O. O. MaremaTuyHe MOJeJIOBAHHS IapaMeTpiB

pykaBHUX (iabTpIB.

[IpoBeneHo MaTtemMaTH4YHE MOJICTIOBAHHS IapaMeTpiB pykaBHHX (inbTpiB. O1iHeHO
3aJIOKHICTh €(PEKTUBHOCTI MWIOOYHMIIEHHS BiJ MIBUAKOCTI razy Ta MIUIBHOCTI 3pPOIICHHS.
JlociikeHo MiHIMaJabHY TPUBAIICTh Mepioay (PUIbTpyBaHHS MPU PI3HUX IMIBUIKOCTAX (iIbTparlii.
BcranoBieHo onTHMaibHY MBUAKICTH (UIBTpALil pyKaBHOTO (QiIbTpY.

Sierikova O.M, Strelnikova O.0. Mathematical modeling of bag filter parameters.
Mathematical modeling of bag filter parameters has been performed. The dependence of dust
cleaning efficiency on gas velocity and irrigation density has been estimated. The minimum
duration of the filtration period at different filtration rates has been investigated. The optimum
filtration speed of the bag filter has been set.

Ycaroa 0.0. MoaeroBaHHS pyXy PiAMHHM B HWIIHAPUYHUX 000I0HKAX.

B ocranHi poku B rigpomexaHiui HaOyBae PO3BUTKY HOBHH HANPSIMOK, IOB'S3aHAN 3
TOIIMPEHUM 3aCTOCYBAHHAM HAHOTEXHONOTIH. Pyx pimunm mno pr61<ax € SBHIIEM, IO JyKE
NOLIMPEHE B NPUPOJI Ta TeXHill. B poGori posrisiHyro pyx B’si3K0i HECTHCIHBOI PIIMHH B
NPYXHIM NUIHAPUYHIA 000OHNI. PiBHAHHS pyXy NPY»,KHOi 000JOHKH 32 BiJICYTHICTIO 30BHILIHIX
30ypeHb OTpPHUMAaHO Ha OCHOBI mpuHIHIYY OcTporpajachkoro — [aminbpToHA. 3a TPHITYHICHHSIMH
HasBHOCTI Teuii Xarena — [lya3eiist oTpuMaHo BUpa3 IS KIHETHYHOT €Heprii pyxoMol piauHu B
HaHOTPYOIll Ta 1MOOyAOBaHI PIBHSAHHS JIJI1 BU3HAYCHHS YacTOT KOJIMBaHb TPYOKH 3 PIAUHOIO, IO
J1a€ 3MOTY AOCTIIUTHU CTIHKICTh PyXYy.

Usatova O. Simulation of liquid movement in cylindrical shells.

In recent years, a new research area related to nanotechnology has been developing in
hydromechanics. The relevance of modeling fluid flow through micro- and nanotubes is confirmed
by the results of many experiments accomplished over two last decades. The motion of a viscous
incompressible fluid with constant coefficients is considered in assumptions of Hagen-Poiseuille
flow. The equations are received for eigenvalue defining. It allows us to investigate the stability of
motion.

bomoba A. 5., Mopo3 1. Il. MaremaTu4yHe MOJe/JIIOBAHHSI CTallioHADHUX NpoleciB B
AKTHBHIl 00J1aCTi NOBEPXHEBO-0Pi€EHTOBAHHUX P-i-N CTPYKTYP METOAaMH Teopii 30ypeHb.

3HaI/I,Z[eHO HaOIMKEHUH PO3B 30K HEJHINHOT CI/IHFYJ‘I}IpHO 36ypeH01 KpaI/IOBOl 3azLaq1 I[J'ISI
CHUCTEMU HEIIHINHUAX plBH}IHB HeHepepBHOCTl CTpYMy HOCITB 3apiaay Ta HyaCCOHa y BI/IFJ'IHZLI
TFOJIOBHUX YJIEHIB BlI[HOBlI[HI/IX ACUMIITOTHYHUX p}IIllB HOKa3aHO Jan(e) KJIACHYHI TOCTAHOBKHU 3aga4
MOACJIOBAHHA XapaKTCPpUCTUK p- | n CTpYKTyp ABTOMAaTHU4YHO BKJIFOYAKOTHCA Y paMKu
3arpOIOHOBAHOL CXEMH MOHYKY PO3B’SI3KIB TOCTABJICHOI 3ajadl, a TMPEICTaBICHUA METO/I
JI03BOJISIE BHECTH CYTTEBI IONPABKHU Y PO3B’A30K.

Bomba A. Ya., Moroz I. P. Mathematical modeling of the stationary processes in the
surface-oriented p-i-n structures active region by the perturbation theory methods.

An approximate solution of a nonlinear singularly perturbed boundary value problem for the
system of nonlinear equations of the charge carriers current continuity and Poisson’s in the form of
the corresponding asymptotic serieses leading terms is found. It is shown that the problems
classical formulations of the characteristics of p-i-n structures modeling are automatically included

in the framework of the proposed scheme for finding solutions to the problem, and the presented
method makes it possible to make significant amendments to the solution.

I'pagucekuii O.10., Kapacs 1.B. Komn’1oTepHe Mmoe/1i0BaHHs Npolecy HArpiBy mjia3Mm
MiKpPOXBHJIbOBMM BHIIPOMiHIOBAHHSIM 3i CTOXaCTHYHMMH CTPHOKAMU

VY cTOXacTHYHHMX €JIEeKTPOMATrHITHUX TOJSIX MOXKE BIIOYBATHCS 0arato KOPHUCHHX IPOIIECIB,
TaKMX SK HarpiB Iula3Mu a0o0 NPHUCKOPEHHS 3apsaKeHHX 4dacTUHOK. IIpum 1mpoMy BinOyBaeThcs
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OOMIH EHEpri€l0 MiX HA/[BUCOKOYACTOTHUMH CTOXaCTHYHUMH eﬂeKTpOMarHiTHHMH HOJISIMA Ta
3apsJKEHUMH YacTHHKaMU. YacTOTOI0 31TKHEHb MpHU 1{bOMY BHCTYIIal0Th BMIIQJIKOBI CTPUOKHU (ha3u
CTOXaCTHYHUX KOJMBaHb, a HAOpaHa eHepris MpOomopIliiiHa 4acToTi CTpUOKIB (a3u.

Graduskii O.Yu., Karas L.V. Computer simulation of the plasma heating process by
microwave radiation with stochastic phase jumps.

Stochastic electromagnetic fields can have many useful processes, such as heating the plasma
or accelerating charged particles. In this case, energy is exchanged between the high-frequency
stochastic electromagnetic fields and the charged particles. The frequency of collisions with this is
a random phase jump of stochastic oscillations, and the energy collected is proportional to the
frequency of phase jumps.

Muponenko M.JIL. I[ocnizmcemm BiJIbHUX KOJHMBaHbL PiIMHH B 000JI0HKAX, YaCTKOBO

3aN0BHEHUX PiIMHOI0, NPH PiI3HUX NAPAMETPaX MEPEeBAHTAKEHHSI.

B naniii poOOTI JOCHIKYIOTECS Majl BUIbHI KOJMBAHHS PIIMHU B PE3EpByapax MpU Pi3HUX
3HAYCHHSIX N1apaMeTpy NePeBaHTaXCHHsL. PO3IISIHYTO IIPYXHY 000JIOHKY 00SpTaHHs, 110 YaCTKOBO
3al0BHEHa pifuHO. Ipn po3polui MareMaTHIHOT MOJENI BBXKAETHCSA, IO PIIUHA HECTUCIINBA,
ineanbHa, a i pyx Oe3BMXpoBHMH. 3anMcaHi PIBHAHHS PYyXy 0BOJIOHKOBOT CHCTEMH Ta IrpaHHYHI
YMOBH 1JIsA HOTGHHlaJ'Iy IHBI/II[KOCTGI/I Ha T'paHHUIAX ‘p03‘anYHKOBOl O6J'IaCT1 B‘anOBaHO BIIJINB
IIOBCPXHEBOI'O HATATY IIpU [[OCJIII[)KGHHFIX KOJIMBAHb B YMOBaX MIK‘pOFpaBlTaIIII PO3DO6H€HO
METOJl 3aJaHuX d)opM Uil PO3B *SI3KY 3a7a4 1po BJIACHI Ta BHMMYIICHI KOJUBAaHHS NPYKHHAX
00O0JIOHOK 3 BIJCIKaMH, MO0 MICTATh piauHy. P0o3po0ieHa MeToauKa JI03BOJISIE JIOCIIKYBATH
4acTOTH 1 (POPMHU KOJIMBAHb PIUHU IIPH PI3HUX IMapaMeTpax IMepeBaHTaKCHHS.

Myronenko M. L. Investigation of fluid free oscillations in shells partially filled with fluid

at different overload parameters.

In this paper, small free oscillations of the liquid in the tanks at different values of the overload
parameter are investigated. The elastic shell of revolution, partially filled with liquid, is considered.
It is believed that the fluid is incompressible, perfect, and the fluid motion is vortex-free when
developing a mathematical model. The equations of motion of the shell system and boundary
conditions for the velocity potential at the boundaries of the computational domain are recorded.
The effect of surface tension is taken into account when studying oscillations in microgravity. A
method of given forms for solving problems of intrinsic and forced oscillations of elastic shells
with compartments containing liquid has been developed. The developed technique allows to
investigate the frequencies and shapes of fluid oscillations at different parameters of overload.

Mapuenko LI., AcenoBa B.JO., Kurino A.B., Tkauenxko B.l. Komnbrorepne
MO/IeJTIOBAHSAS MPUCKOPEHHS TU(Y3ii YACTHHOK B MPOCTOPOBO-NEPiOAMYHHUX CTPYKTYypax
30BHIIIHIMH MOJISIMH.

B poboti MeTOMOM KOMIT'IOTEPHOIO MOJIENIOBAHHS BUBYEHA 3MiHAa KoediuieHTiB nudysii B
KPUCTAJIAX IIiJl AI€F0 30BHIIIHIX NMEPIOANYHAX Y Yaci MoiiB. JIOCIiKeHI 3aIeKHOCTI KOS(ILIIEHTIB
nudy3ii Bl aMIUIITYIy 30BHINIHLOI MEPIOJWYHOI CHJIN JJIS PI3HUX YacTOT KoJmBaHb. [loka3aHo,
0 HaAWOLIbIIe TOCHIICHHS AU(Y3il MOXKe OyTH JOCATHYTO IPH HHU3BKUX YacTOTaX KOJIMBAHb.
JocnijkeHo 3MiHy mocuiieHHs: udysii 3 TEMIEpaTyporo il Pi3HUX YacTOT 30BHIIIHBOTO IOJISL.
OTpumani JaHi MalTh BEIMKE 3HAYEHHS UL PO3BUTKY HOBUX TEXHOJOTIH (DOPMYyBaHHS
MIKPOCTPYKTYpPH Matepiaiy.

Marchenko 1.G., Aksenova V.Yu., Zhiglo A.V., Tkachenko V.l. Computer modelling of

enhanced by external fields diffusion of Brownian particles in space-periodic structures.

Computer simulation is used for studying the effect of external time-periodic fields on
driffusion inI crystals. The dependence of the diffusion coefficient on the amplitude and frequency of
the externa
field is obtained. The largest enhancement of the diffusioncoefficient is shown to be achieved at
low forcing frequency. We analyze the dependence of the diffusion enhancement effect on the
temperature at different driving frequencies. The results are important for the development of new
technologies of the material microstructure fabrication.

Kononenko €. C. Komn’romepue moodenrosannsa Koaueanv Kpyenux NAACMUH 34 PIi3HI

YMO8U 3aKPINIEeHHA MEMOOOM CKIHYEHHUX el1eMEeHmIa.

CydJacHi METOAM KOMIT FOTEPHOTO aHalli3y JAf0Th 3MOTY OI[IHUTH KOHCYTPYKIIIO MiA JisIMH
pPI3HOMAHITHUX HaBaHTaXeHb. OIHUTH OLMBII MOBHO cNaOKi MICIl Ha e€Tami MPOEKTYBaHHS.
OOTroBOPIOIOTHCSI TUTAHHS JTOCIIKSHsI BUTbHI KOJMBAHHS KPYIJIOil MJIACTHHKH 3 PI3HUMH YMOBaMHU
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3aKleHeHHSI BI/IKOpI/ICTaHHSI TaKoIo HlI[XOI[y I[O3BOJ'II/ITL B [IOJAJILIIOMY Hepel/ITI/I a0 ,[[OCJIII[)KGHHSI
SIK BUIBHUX TaK 1 BHUMYIICHHUX KOJIMBAHb €JIEMEHTIB p€ajlbHUX IIPOCTOPOBUX KOHCprKI_III/I

Kononenko Y.S. Computer modeling of the number of round plates for different

conditions of fastening by the finite element method.

Advanced methods of computer analysis make it possible to assess the design under the action
of various loads. This allows us to investigate more fully the weaknesses at the design stage. The
issues of free oscillations of a round plate with different conditions of fixing are discussed. The use
of such approach will allow to the study of both free and forced oscillations of the elements of real
spatial structures.
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Cexyin 2

MopaenoBanus iHgpopMamiiHUX NPOLECIB Yy CKIAHUX I PO3MOJiJIeHUX cCHCTEMAaX.
KepiBauk cekuii: [lImaTkoB Cepriii IropoBuuy.
3act. kepiBHuka: Tosicrony3bka Ogena I'ennajgiiBua.

Byaagin JI. O. KoHrpoasr sAKkocti 1 PpoJb  MeHeIkepa  MNPOEKTy B

ayTrcopciHnropux/ayrcrappuHroBux KoOMmaHisix.

MeToan KOHTPOIIKO AKICTIO MpHU peatisauii pisHoMaHiTHUX |T-mpoekTax po3risHyTi 3 TOUKH
30py MeHeKepa IpoekTy. IIpoanani3oBaHi Ta CHCTEMAaTH30BaHI KIIFOYOBI 0COOIMBOCTI KACTOMEPIB
3 pi3HUX KpaiH cBiTy. Bwupginmeni  BigmiHHOcTi  kepyBaHHs |IT  mpoektamm B
ayTCOpCIHI‘OBI/IX/ayTCTa(i)(bI/IHI‘OBI/IX komnanisx. [lpuninena yBara KOPEKTHiM IIOCTaHOBII
KOMYHIKaIlii 3 KaCTOMEepaMH Ta HaJlaHi JIeKijIbKa IMopaj MOYNHAKOYUM MEHEKEPaM MPOCKTIB.

Bulavin D. O. Quality control and project manager role in outsourcing/ outstaffing

companies.

Methods of quality control in the implementation of various IT-projects are considered from
the point of view of the Project Manager. The key features of Customers from different countries of
the world are analyzed and systematized. Differences in IT Project Management in outsourcing /
outstaffing companies are highlighted. Attention is paid to the correct setting of communication
with Customers and some advice is given to beginning project managers.

Maszopuyk M.C., JlicoBa T.B. Moaeji anajizy JaTeHTHUX (akTOpiB y MIXKHAPOIHHX

JIOCTI/IKEHHSAX OUIHIOBAHHS AKOCTI ocBiTH (Ha mpukaani PISA).

Posrnsnyro neski moneni aHan13y JIATEHTHHX (IIPUXOBaHUX) (AKTOPiB y MiIKHAPOIHMX
JIOCIIJKEHHSAX Ta 0COOIMBOCTEMN TX BUKOPMCTaHHSA Ha NPHMKIIA/Il MiXKHAPOIHOTO JociikeHns PISA
(Program International Student Assessment). [lns BAMipIOBaHHS JIATEHTHHX (IPUXOBaHNX)
3MiHHMX BUKOPHMCTOBYIOTb ITi/IXO/IH, SKi 0asyroTbCs Ha MIEPETBOPEHHI PO3MO/ILIIB BiAMOBIACH YUHIB
y cmeniaibHi iHaekch Ha ocHoBi Mogeneit IRT (ltem Response Theory), mo no3gosse oTpumaTH
CTaHAapTU30BaHI METPUYHI OIIHKH.

Mazorchuk M.S., Lisova T.V. Models of latent factors analysis in international studies of

education quality assessment (on the example of PISA).

Some models of latent factors analysis in international research and features of their use on the
example PISA (Program International Student Assessment) are considered. To measure latent
variables, we used the approaches based on converting student response distributions into special
indexes using IRT (Item Response Theory) models, which allows getting the standardized metric
scores.

Mopo3z O. 0., Touacroaysska O.I'. AHnani3 icHywuux TexHosoriii Bepudikamii

napajie/lbHUX MPOrpam.

[IpoBeieHO aHaii3 ICHYHOUYMX 3ac00IB TEXHOJOTIH Bepudikailii mapajeabHUX NPOrpaM Ta
IHCTpYMEHTIB  Bepudikarii. 3a3Ha4YeHO, M0 MPU PO3pOOLl MPOTPAMHOrO  3a0e3MEYEHHs
aKTyallbHHM € BIIPOBA/DKCHHSI B NPAKTUKY HE TUIBKM CaMiX iHCTPYMCHTIB, a TaKOK po3po61<a
BiINOBIJHUX KOMIIETEHIIIH 1 CTpaTerii Bepudikarii mporpam Juisl yCYHEHHs! PU3HKIB, OB’ A3aHUX 3
moAckkuM (hakTopoM. Y 3acobax Bepudikallii HOBUX MOKOJIIHb Oy/ie Bce OLITbIINe IHTEISKTyaTbHIX
MEXaHi3MIB Ha OCHOBI BENMKHX JAHMUX, 3[JaTHHUX JIO aHalli3y, CAMOHAaBUaHHS Ta aBTOMAaTHYHOTO
MOJIIMIIIEHHS SIKOCTI MapaieIbHOT0 MPOrPaMHOTO 3a0€3MeUeHHSI.

Moroz O.Yu., Tolstoluzka O. G. Analysis of existing technologies for verification of

parallel programs.

The analysis of existing means of verification technologies of parallel programs and
verification tools is carried out. It is noted, that in software development, it is important to
implement not only the tools themselves, but also to develop appropriate competencies and
strategies for verifying programs to eliminate the risks associated with the human factor. New
generation verification tools will have more and more intelligent big databased mechanisms
capable of analyzing, self-learning, and automatically improving parallel software quality.

Bbakymenko H.C, lonens B.B, llleBuenko /1.0, Onqunens 0.0, Yrpiomo M.JI. Metoau
KJIacTepu3auii JaHUX HA OCHOBI iHopMaLiiiHUX KpUTepiiB.
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B poboti posrisifaeTses mpodiieMa aHalisy JaHHX Ha OCHOBI METOJy HEYITKOI KiacTepusaii
C-cepennix. PosrmsmaioTecs mepeBarn Ha HENONIKM IOYaTKOBOIO METOAY Ta JCAKMX HOro
moau¢ikauii. PosrisHyro Moxudixauii MeTody BHU3HAUCHHS BIACTaHI MDK CICMCHTaMH
NiIMHOXKHMH JIaHUX Ha OCHOBI Bincrani MaxananoOica, Ta 3anpoNoOHOBaHMI METOA KiacTepisarii
JTaHUX 3aBISKH BH3HAUCHHs 1H()OpMAIiHOI 3HAYYIIOCTI 3MIHHUX CTaHY 3a JOITOMOTOK €HTPOIIii
Kynr6aka-Jleitonepa.

Bakumenko N.S, Donets V.V, Shevchenko D.O, Odinets O.O, Ugryumov M.L. Data

clustering methods based on information criteria.

The article deals with the problem of data analysis based on the fuzzy clustering c-means
method. The advantages and disadvantages of the initial method and some of its modifications are
considered. Modifications of the method of determining the distance between the elements of data
sets based on the Mahalanobis distance and the proposed method of data clustering by determining
the information significance of state variables using Kulbak-Leibler entropy are considered

byeBuu-Cucoes B.M, IlImarkos C.I. IndopmaTuBHiCTL mapaMerpiB KoMII'IOTE€PHHX

CHUCTEM.

MOHITOPHHT Mepenﬂ BIJIICPA€ BaXKJIMBY polL B VIPABIIIHHI MEPEKEr0. 3aBasSKH aHaJI13y
MEpexEeBUX r[apaMeTplB (HaHpI/IKJ'IaL[, HpOHyCKHOI sz[aTHOCTl) OIepaTopu MOXKYTb CHOCTeplraTH 3a
HOBGI[IHKOIO Mepe>1<1 Ta HpI/II/IMaTI/I piH_ICHH}I Ha IX OCHOBI. BI/I6lp HapaMeTplB Mepe>1<1 IIOBUHCH
6YTI/I AKTyaJIbHUM JJIA KOYKHOI KOHK'peTHOI MeTh. Y LIlI/I p06OT1 yBara 3006p6,[[)1(y€TbC}I Ha aHanisl
lH(bOpMaTI/IBHOCTl MCEPECIKCBUX napaMeTplB SIK1 MArOTh 3HAYECHHS )IJ'I}I ynpaBanHﬂ Mepeme}o Yy I.IlI/I
CTarTl BI/IKOpI/ICTOBYBaBCSI METOA CTATUCTHUYHOI'O aHaJ'I13y HOTGHI_III/IHI/IX napaMeTplB Mepe>1<1 SAK
OI_IIHIOBa‘IlB IIOTOKY.

Buevich-Sysoev VM, Shmatkov SI Informative parameters of computer systems.

Network monitoring plays an important role in network management. By analyzing network
parameters (such as bandwidth), operators can monitor network behavior and make decisions based
on them. The choice of network parameters must be relevant for each specific purpose. This paper
focuses on the analysis of the informativeness of network parameters that are important for network
management. This article used the method of statistical analysis of potential network parameters as
flow estimators.

Asiuenko B.I'., Minsisios €.C., YrpiomoB M.JI. IMoBipHicTHIi MeTOau reHepanii npoOHUX

BHOOPOK, 0 MAIOTH 33/IaHUil PO3MOiJL.

POSFJ‘IS[I[&IOTBCSI IMOBIpHICHI METOU reHeparii lTpO6HI/IX BUOIPOK, IO MAarOTh SaI[aHI/II/I
DO3HO)11J'I POSFJ'I?IHyTO MeTOI[I/I reHepauu BI/IHaI[KOBI/IX 1 HCCBI[OBI/IHa)IKOBI/IX HOCJ'III[OBHOCTGI/I
Oxa‘paKTepI/ISOBaHO KOX€EH 13 MGTOJIIB omucanil I1xHi nepeBaru Ta HGI[OJ'IIKI/I 3a pe3yjabTaTaMu
CKIIaJIcHO Tpadiku 3aJeKHOCTI BIJTHOCHOI IMOXMOKH BHW3HAYCHHS TMapamMeTpiB PO3MOALIIB BiJ
KUTBKOCTI €JIEMEHTIB BUOIPKH JIJIsl OJTHOBUMIPHUX BHUIIAJIKIB.

Diachenko V.H, Meniailov 1.S., Ugryumov M.L. Probabilistic methods of generating test

samples with a given distribution.

Probabilistic methods of generating test samples with a given distribution are considered.
Methods of generating random and pseudorandom sequences are considered. Each of the methods
is described and their advantages and disadvantages are given. Based on the results, a graph of the
deviation from the number of sample elements for single-dimensional cases is plotted.

AceeB B.A, TTonoBa A.O, I'ymiin 1.B. AHaji3 KOMII’IOTEPHUX CHCTEM TAa €JEKTPOHHHUX

CKJIaI0BHUX /ISl Bi/ICTEKYBaHHsI MaCA)KUPCHKAX MePeBe3eHb.

IcHye Garato MpHKIAIIB 3aCTOCYBAaHHS 3aCO0IB BIACTEKYBAHHS y MOBCSKACHHOMY JKHUTTI, HE
)IHBJ'I?I'—II/ICI) Ha TC 110 )IeSIKI/II/I gac TOMY I_IICIO MOYKJIMBICTIO MOTJIN KOpI/ICTyBaTI/ICI) TIIBKHA JJIA
BIMCHKOBUX I_IlJ'IeI/I 33]333 s MOJKJINBICTH JOCTYyIIHa yClM 1 € HGBIJI €EMHOKO YaCTUHOIO
nacaXXupCbKHUX TIICPEBC3CHL IMTOYHMHAKOYU 3 MICBKOTO TpchnopTy 1 BaKlH"Iy}O"II/I JIiTaKkaMH Ta
kopaOisamu. lle moTpiOHO sk Mg iH(GOPMALIMHMX IUJeH Tak 1 JyI1 Oe3leKH IepecyBaHHS 1
MOOYJI0OBU MapIIpyTy.

Asieiev B.A, Popova A.O, Gushchin LV. Analysis of computer systems and electronic

components for tracking passenger traffic.

There are many examples of the use of tracking devices in everyday life, even though some
time ago this opportunity could be used only for military purposes. Now this opportunity is
available to everyone and is an integral part of passenger traffic, from public transport to aircraft
and ships. This is necessary both for information purposes and for the safety of movement and route
construction.
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byasxo B.B, To.11cUTo.11y3LKa O.I'. AHaji3 kKoMI’HOTEepHHX 3ac00iB IHKJIIO3MBHOIO

HaBYaHHSA AJIsd JIIOJACH 3 BalaMH CJIyXY.

JIroguHa 3 BagaMM CIyXy CTHKAETHCS 3 BEJIMKOIO KIIBKICTIO IPO0OJIEM, a Ti, XTO HaApOIHUBCs 0e3
HBOI'O HOTpe6y'IOTB ,I[OBFOT‘pI/IBaJ'IOFO Impouecy az[aHTauu AJ0 HAaBKOJHWIIHBOI'O Ce]f)e,Z[OBI/IH_[a Ta
HaB4YaHHA. Hap331 1CHYIO‘{1 3acOo0M 1HKJIFO3UBHOT'O HaB4YaHHA, IO MOIJIN o ,Z[OHOMOI"TI/I ,I[IT}IM 3
npo6neMaMH CIIYyXY, He,[[OCKOHa.]'Il Ta Maibke BIJACYTHI. CTBO‘peHHH IOJATKy, AKHM OM Mir
‘pO3l'I13HaBaTI/I MOBY, IIEPEBOOUTH it Y TCKCT, 3MOI'JIO §] BI/I'pIIJ_II/ITI/I Oararto Hp06J'IeM HaB4YaJIbHOI'O
mnpouecy I[lTeI/I 3 BaJaMu CIIyXY.

Budko V.V, Tolstoluzka O.G. Analysis of computer tools for inclusive education for

people with hearing impairments.

A person with a hearing impairment faces with many problems, and someone who borns
without opportunity to hear needs a long process of adaptation to the environment and learning.
Currently, inclusive education tools that can help children with hearing problems are imperfect and
almost non-existent. Creating an application that could recognize language, translate it into text
solve many problems of the educational process of children with hearing impairments.

Hoaa I'M, Bbonpapenko K.O. Imiraniiine MO/IC/TIOBAHHS JIa3ePHOr0 JeTeKTYBaHHs

AKYCTHYHHUX KO/JIUBAHb Y l'[OBlTpl 3 BUKOPUCTAHHAM CBlTJIOl'[OBepTalO‘lI/IX IMOBEPXOHDb.

PO3I‘JI$IHYT1 IIC)IKI OCO6JII/IBOCT1 MGTOI[y JCTCKTYBaHHA aKyCTI/IqHI/IX KOJIMBAHb 3a OOIIOMOI'OKO
JJa3€pHOTO BHHpOMlHIOBaHHﬂ 1 CBlTJIOHOBe‘pTaIO‘II/IX HOK‘pI/ITTlB HaBez[eHo ‘p€3YJII)TaTI/I
GKCHe‘pI/IMeHTlB 10 BI/ISIBJIGHHIO 3aJIe)KHOCT1 ﬂKOCTl ILGTCKTYBaHHH BlI[ Ba‘plallll Ha‘paMeT‘plB
CBlTJIOHOBe‘pTaIO‘{Ol HOBe‘pXHl H‘peIICTaBJIeHO aHai3 DGSyJIBTaTlB 118%0.¢ eKCHe‘pI/IMeHTlB
C(bOpMyj'IBOBaHl peKOMeH,I[aI_Ill o ix H1;[6opy ,I[J'IH l'[lI[BI/II_I_IeHHH SIKOCTI JCTCKTYBAaHHA. OercneHo
MNECPCICKTHUBHU BUKOPUCTAHHA p03p06neH01 MO,I[GJ'II

Dolya G.M, Bondarenko K.O. Simulation modeling of laser detection of acoustic

oscillations in air using retroreflective surfaces.

Some features of the method of detecting acoustic oscillations using laser radiation and
reflective coatings are considered. The results of experiments to identify the dependence of the
detection quality on the variation of the parameters of the retroreflective surface are presented. The
analysis of results of these experiments is presented, recommendations on their selection for
inc:c_easg of quality of detection are formulated. Prospects for the use of the developed model are
outlined.

AnxypoB B. €., Toacroaysbka O.I'. Mogeiab KOMII'IOTEpH30BAHOI CHCTEMH AHAJTI3Y

inaekciB akiiii Ha GOHAOBOMY PHHKY.

Y po6oTi mpOBOAMTHCA MOCHIIKEHHS KOMIT IOTEPHOI MOJIENl aHammi3y I1HAEKCIB akilid Ha
dbongoBoMy puHKY. Lle HEOOX1THO TOMY 1110 MOTPIOHO MAaTH 3MOTY AKICHOT OI[IHKHM CTaHy KOMTIaH1i
JUIs1 3HAXO/IKEHHSI MAKCUMAJIbHO MIAXOIAIINX JUIS OJANIBIIOrO iIHBECTYBAHHS B HUX.

Anzhurov V. Y., Tolstoluzskaya O. G. Research of the computer model of the web service

for testing knowledge.

The paper examines the computer model for the analysis of stock indexes in the stock market.
This is necessary because there’s demand for qualitatively assess the condition of companies to find
the most suitable for further investment.

Kmupos /I. A., BepanikoB A. I'. MoJenwoBanHuss pu3uKiB npu peajizamii I1T-

HpoeKTiB

B naHuit 4ac BUMOTH PUHKY 10 SKOCTI IPECTABICHHUX TOBAPIB 1 MOCIYT Jy)e BHCOKI, a vac,
SIKUH MAIOTh BUPOOHMKH JUIsl BUIYCKY Ha PHHOK HOBOI IIPOAYKILIT, IPar#e 10 MiHIMyMY.

IIpu_ oprauizamii poOGOTH 1O TIPOEKTY B cxopoqul TEPMIHU HEOOXIZHO BPaxoBYBAaTH BCi
KPUTHYHI (h)aKTOPH, LIO BIUIMBAIOTH Ha PO3poOKy. VY 3B'A3Ky 3 MM HEOOXIIHO BMITH NPAILFOBATH 3
pPU3MKaMHU TIAMPUEMCTBA 1 BPaXOBYBaTH MOJKJIWBI HACTIJKH, SKI BOHHM MOXYTh CHPHYMHHTH 32
co00r0.
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Zhmyrov D. A., Berdnikov A. G. Risk modeling in the implementation of IT -

projects.
~ Currently, the market requirements for the quality of the goods and services presented are very
high, and the time available to manufacturers to launch new products on the market is striving to a
minimum.
_When organizing work on a project in a shorter time, it is necessary to take into account all
critical factors affecting the development. In this regard, it is necessary to be able to work with
enterprise risks and take into account the possible consequences that they may entail.

byoOep A.I. MeToauka po3paxyHKy HaJiliHOCTI Al JIOKAJbHOI 00YHCIIOBAJIbHOI MepexKi

Ha 0a3i "ToBcTUX" KJIEHTIB.

PosrnsmaeTbcss MeToauka po3paxyHKy HamiiiHocTi s JIBC Ha 0a3i «TOBCTHUX» KIIIEHTIB.
[IponoHy€TBCS ONTUMAIBLHUN aJTOPUTM, IMPU sSKOMY Oyjae 3a0e3leueHuid MaKCUMaJIbHHMA
Koe(illi€HT T'OTOBHOCTI, IO 3aJ0BOJLHSAE HEOOXiJHI YMOBH, 1 (DOPMYJIbHI CIIBBIIHOIIEHHS I
pO3paxyHKy MOKa3HUKIB HAIIHHOCTI.

Buber D.I. Model for calculating the reliability indicators of industrial control systems.

A method of calculating reliability for a LAN based on "thick" clients is considered. An
optimal algorithm is proposed, which will ensure the maximum availability factor that satisfies the
required conditions, and formula relationships for calculating reliability indicators.

Makcumyk A.P, bakymenxko H.C. Moageanr indopmanmiiinoi cucremu  Kiaacugikamii

Nami€HTIB 32 JOMOMOI0I0 iIMOBIPHICHHX INTYYHHUX MeEPEK.

B pmamiii crarri omuMcaHo Ll Ta 3aBAaHHS IIPOCKTY. I[TpuBeneno TEOPETUYHI BiTOMOCTI,
HEOOXITHI IS YITKOIO d)OpMYJ'IIOBaHH}I 3HaHb B JIaHIi raiysi. O6FOBOpeHO MUTAHHS PO3POOKH,
TECTYBAaHHs Ta aHaIli3y KOMII IOTepHOI MOJEII, 32 JOIOMOTIOK SIKOI MOXKHa OyJe BH3HAUUTH IO
SAKOTO KJIACy BIIIHOCHTBCS XBOPUH, BHUXOAAYM 13 310paHMX JaHMX JabOPaTOPHUX JOCIIIKEHb.
[TpuBeneHO MaHi PO HABYAILHO BHOIPKY.

Maksimuk A.R, Bakumenko N.S. Information system model patient classifications using

probabilistic neural networks.

The goals and the objectives of the project are described in the article. The theoretical
information necessary for a clear statement of knowledge in the branch is given. The issues of
development, testing and analysis of a computer model were discussed. It will make it possible to
determine to the category the patient belongs to, according to the collected laboratory data. The
data on the training sample is given.

HeBexknna B.1O., Ctpinens B.€. Mojeni npuiiHATTA pillleHb HA 0CHOBI HEYiTKOI JIOTIiKH.

Jns moOymoBH CHCTEM IMIATPUMKHA TPUWHATTSA DPIMICHb JUIS CKIIAJIHUX HEMHIWHHUX, MTOTaHO
(hopmanizoBaHUX 00'€KTIB PO3IISHYTO 3aCTOCYBAHHS METOMIB 1 aJI'OPUTMIB HAa OCHOBI HEYITKOI
soriki. OOroBOpIOIOTHCS NUTAHHS €(PEKTUBHOCTI METO/IB HEYITKOI JIOTIKM B 33j1a4axX MPUHHATTS
6aFaTOKpI/ITeplaJ'IBHI/IX ‘plIJ_IeHB HaBeI[eHI/II/I OpuKiIana 3aCTOCYBaHHA HEUYITKOTO BHUBOAY Yy 3aaadax
HpI/II/IHHTT}I le.IeHB

Nieviezhyna V.U., Strilets V.Ye. Decision making models based on fuzzy logic.

The application of methods and algorithms based on fuzzy logic is considered for construction
of decision support systems for complex nonlinear, poorly formalized objects. The issues of
efficiency of fuzzy logic methods in multicriteria decision-making problems are discussed. An
example of the application of fuzzy inference in decision-making problems is given.

Pocoxaruii K.C. Mobinibna GPS-opiecHTOBaHAa cucTreMa JO0NOBHEHOI PeajbHOCTI A

TYPUCTUYHOI cepu.

Mob6insaa GPS-opicHTOBaHa cHcTEMa JONOBHEHOI peanpbHocTi Ha 0asi Android, Ta cmoci6
pO3pOOKM JaHOTO JIONATKY 3 BHUKOPHCTaHHs TEXHOJOTI ARCore. OOroBOpPIOETLCS  MTUTAHHS
JIOUUILHOCTI PO3POOKH J0JATKy i Chepu TypusMmy Ta o6rpyHTyBaHHﬂ BUOOPY IHCTPYMEHTY
]303]3061(1/1 Takox H]DI/I)IIJ'ISICTBCH yBara aKTyaJ'II)HOCTl )IaHOI TGXHOJ’IOFII JJIA BI/I]Z)IHIGHHSI IINTAaHHSA
chepu TypusMy. AHaJ3 MOXJIUBUX BUPIIICHB MPOOJIEM JaHUM MTPOTPAMHUM 3a0€3MEeYCHHSIM.

Rosokhatyi K.S. Mobile GPS-oriented augmented reality system for the tourism industry.

Mobile GPS-oriented augmented reality system based on Android, and a way to develop this
application using ARCore technology. The expediency of developing an application for the sphere
of tourism and substantiation of the choice of development tool are discussed . Attention is also
paid to the relevance of this technology to address the issue of tourism. Analysis of possible
solutions to problems with this software.
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Kamycra M.A. Mo6ibHuil poGOT /1 PO3Ni3HABAHHS TA CHOCTEPeKEHHSI.

Mertoro p060TH oyIo CTBOPEHHS MOOUILHOr0 po0OOTa I PO3Mi3HABAaHHS Ta HOUIYKY Jnoz[en 3
MOKJIMBICTIO Bl,Z[I[aJ'IeHOFO y1TpaBJ'I1HH}I I[J'ISI JOOCATHCHHSA MECTHU 6y.]'II/I H'poaHaJ'IlSOBaHl ICHYIO‘H
pobotu y maHii cdepi, oOpaHo amapaTHe 3a0e3IleUeHHS Ta CUCTEMHa apXiTEKTypa, p03p06J'IeHO
mporpamMHe 3a0e3leueHHsT [ KEpPyBaHHS p060T0M Pe3y.HBTaTOM € TOTOBHH IIPOTOTHII
MO61JIBHOI‘O p060Ta JJIA CIIOCTCPCIKCHHA Ta p03H13HaBaHHH .HIOI[GI/I SIKOI‘O MOXXHa 3aCTOCOBYBAaTu y
pATYBaIbHUI poboTax abo MpH CHOCTEPEKEHHI a00 NOUIYKY 00 €KTIB (JIH0JIEH) Y BaXKKOTOCTYITHUX
MICIISIX.

Kapusta M.A. Mobile robot for recognition and observation.

Computer methods of the distinguishing of the splashes in the empirical dependences in the
assumption of weak change of the values of a base curve in the field of splashes are developed. The
questions of the efficiency computer technologies of the analysis of the results of experimental
investigation in the physics of the plasma discharge are discussed.

Trxauenko A.M., Crpisieus B.€C. llITyuni HefiponHi Mepexi y 3a1avax kiaacupikauii.

Y po0OOTI NPHUBEICHO OCHOBHI IIOHATTS 3a;[aq1 KJIaCI/Id)lKaLIll Hapeneno po30ip Meromy
HeI/I‘pOHHI/IX MEPCK. OHI/ICB,HO FOJIOBHl BlI[OMOCTl BIIIHOCHO HBOI'O Ta aJlr'OPpUTM HO6YIIOBI/I
KJ'IaCI/Id)lKaTOpa CTI/ICJ‘IO ]C)OSFJ'IHHyTl 0COOJIMBOCTI 6araTOH1apOBoro NEepLENTPOHY, MepexXi
Koxonena Ta I/IMOBlpHICHOI HeI/IDOHHOI Mepe>1<1 SIKI o6paH1 IS pO3B ’SI3aHHA saz[aql KJ'IaCI/I(blKaI_[ll
CTany KoMmm’ IOTCPHU30BaHUX CUCTCM.

Tkachenko A.M., Strilets V.Ye. Artificial neural networks in classification problems.

The main concepts of the classification task are given in the work. The analysis of the method
of neural networks is given. Basic information about it and the algorithm for constructing a
classifier are described. Features of multilayer perceptron, Kohonen network and probabilistic
neural network, which are chosen for solution of problem of classification of state of computerized
systems, are briefly considered.

Bepaikos A.I'. , IllapoB B.O. MojaenBaHHI KOPHUIYBAJBbHOI0 KACKAaJHOI0 KOIY B
KaHaJIaxX nepeaavi JaHUX CUCTEMH YIIPaBJIiHHS.

B ocranniii wac BUMOrH 40 MepexX 1 (YHKI[IOHANTy, SKOTO BOHH pEali3yloTh, iCTOTHO
miaBUIIUIuCsA. YuMano HOBUX 3aBAaHb, BJIACHE 3POCTaHHS BUPOOITHUX MOTYKHOCTEH - BCe 1€
MpeACTaBisie cOO00 BEJMKY HaNpyry Ha 3aco0M KOMYHIKaIlli Ta Mepenavdyy JaHuX MDK PI3HUMH
OpUCTPOsIMH. 3ajada poOOTH - TpOAHANI3yBaTH Ta pPO3POOMTH MOJeNb, fKa MOXe OyTH
BUKOpPUCTaHa B IIpU BHUBYEHHI MOXKIUBOCTEMN BUKOPUCTAHHA KACKaJJHUX KOI[iB, HpOTOKOJ’IiB
ACUHXPOHHHUX MEPEeX 1 IeMOHCTpallii poOOTH IHTErpaJIbHOTO KaHaly MepeJaHuX JaHuX.

Berdnikov A.G., Sharov V.O. Modeling of the coringual cascade code in the transmission
channels of these control systems

Recently, the requirements for networks and the functionality they implement have increased
significantly. A lot of new tasks, the actual growth of production capacity - all this is a great stress
on the means of communication and data transfer between different devices. The task of the work is
to analyze and develop a model that can be used in the study of the possibilities of using cascade
codes, protocols of asynchronous networks and demonstration of the integrated channel of
transmitted data.

bescmepthnii J.P., Konapariok J.C. «Mopeni kiaacudikauii craHiB KoMI'lOTepHOI
Mepeki Ha OCHOBI ONITHMI3allil PpOI0 YACTOK Ta 0’KOJIMHOI0 POIO».

ITpu po3pobiii Mozeneii knacudikailii cTaHiB KOMITIOTEPHOI MEpeKi Ha OCHOBI ONTUMI3aLil poro
YacTOK Ta OJPKOJMHOTO poro Oyiau pO3IJISHYTI MOMYJALIAHI aITOPUTMHU Ta 1X BUAU, YOMY JUIS
BUpilIEHHS 3aaayi kiacugikanii OyB oOpanHuil came MNOMYNALIMHUN alIrOpUTM, Ta YW MOXKHA
ob'enrHaTu 3aaauyy kiacugikaii 3 MOMyMALIHHUM aJTOPUTMOM, a caMe 3 aJrOpUTMaMU POEBOT
onTHMI3allii.

Bezsmertny D., Kondratiuk D. ""Models of classification of computer network states
based on optimization of particle swarm and bee swarm®.

In developing models of computer network state classification based on particle swarm and bee
swarm optimization, population algorithms and their types were considered, why a population
algorithm was chosen to solve the classification problem, and whether it is possible to combine the
classification problem with a population algorithm, namely with swarm optimization algorithms.
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Jlopomenko M.I., ByeBunu-CucoeB B.M. MeToa OIiHKH HapaMeTpiB KoMII’IOTE€PHOI

Mepesxi.

B pob6orti OyB NpEICTABICHUN METOA OI[IHKK IIapaMEeTPiB KOMII FOTEPHUX mepex (KM) 3a
A0IIOMOT 010 OLIIHKH Tpadiky ,Z[OCJ'II,I[}KYBaHOI Mepexi. [IpoBoauincs BuOip mapaMeTpiB MepexKi s
OILIIHIOBAHHS Ta po3p061<a MoJeni MGpG)Kl 3a JoroMoror cydacHoro nogarky GNS3. Bynu onucani
npoluec rexepanii Tpadiky y Mepexki 3a J10MOMOroKo reHepaTropy tpadika D-ITG, cbip nanux Tta
IIOKa3HUKIB OKpPE€MUX napaMeTplB I[J'IH IIPOBCACHHS HO,I[a.]'IBI_HOI OI_IIHKI/I napaMeTplB Ha ocHoBi
OTPpUMAaHUX JaHUX HpOBO,Z[I/IJ'IaCSI OHlHKa KOXKHOI'O ImapamMmeETpy. 3a PE3YyJIbTaTOM HDOBC,Z[GHOI OI_IIHKI/I
6me cd)opMOBaHl IHTEpBaJIM JIOIMYCTHMHUX 3HAYC€Hb KOXKHOI'O OKPEMOro IlapaMerpy ISt
BIJIIOBITHOIO CTaHy MEPEXKI.

Doroshenko M.I., Buievych-Sysoiev V.M. Method of estimation of computer network

parameters.

The work presents a method for estimating the parameters of computer networks (CN) by
estimating the traffic of the investigated network. The selection of network parameters for
evaluation and development of a network model using a modern GNS3 application was performed.
The process of generating traffic in the network using the D-ITG traffic generator, data collection
and indicators of individual parameters for further evaluation of parameters were described. Based
on the obtained data, each parameter was evaluated. As a result of the assessment, the intervals of
?ermizsible values of each individual parameter for the corresponding state of the network were

ormed.

Typenko M.C., Ctpinens B.€. Anaji3 crpareriii TecTyBaHHs Be0-calTiB.

[Iporec TecTyBaHHS IPOrpPaMHOro 3a0e3MeuYeHHs € OAHHM 13 HOro KpOKIB CTBOPEHHS, Ha
SIKOMY BiJIOYBa€ThCS MOIIYK MOMUJIOK, AS(hEKTIB, HEMOIIKIB. Y po0OOTI IpoaHali3oBaHl PyYHHH Ta
ABTOMATH30BaHMI IMAXOAM 10 TECTyBaHHA. Po3IIAHYTI 0COOJMBOCTI TeCTyBaHHSA BeO-CaWTIB Ta
JI7I1 HHOr0 OOIPYHTOBAHHUI BHOIp aBTOMAaTH30BAaHOIO MAXOIY.

Turenko M.S., Strilets V.Ye. Analysis of website testing strategies.

The process of software testing is one of its steps of creation, which is the search for errors,
defects, shortcomings. The paper analyzes manual and automated approaches to testing. The
peculiarities of website testing are considered and the choice of an automated approach is
substantiated for it.

MMaBaoB A.M, Xumxkusak O.B. OnTumizaniss CTpyKTYpH CKJIAJIHOI CHCTEMH 3a KpPHUTEpieM

HAAIHHOCTI.

B poGoti po3rasmaeThes cUCTEMa, IO CKIAAAETHCSA 3 IOCHIJOBHO 3'€HAHHUX IMJACUCTEM.
BusnavaeTbcss MOXKIIMBI €IIEMEHTH, 3 SKHX MOXe OyTu TMoOyjoBaHa KOXHA ITJICHCTEMA.
HpOBOI[I/ITBCSI BiI[CiB eJ'IeMeHTiB 3a THUIIaMH, HC 3aCTOCOBYIOUM pPE3CPBYBAHHsA, BH3HaA4YarO4u
JOIIYCKH  AJIA TCXHIKO eKOHOMlLIHI/IX napaMeTplB eJIeMeHTiB JJIA KO>KHOT Hi,Z[CI/ICTeMI/I
Busnauaerbes MIHIMAJIbHA K‘paTHICTL PE3CPBYBAHHA I[J'ISI KO)KHOF O 3 pCIITHU THUIIIB eJ'IeMeHTlB
BI/I3Ha‘-Ia€TLCH 3Ha‘leHH}I I.IlJ'ILOBOl d)YHKLIII 3a KpI/ITepleM HaI[lI/IHOCTl 3a yMOBI/I pe3epByBaHH51
eJ'IeMeHTlB B HI,Z[CI/ICTeMaX 3HaXO,£[I/ITBC${ OIITUMAJIBHE plI_I_IeHHSI apu MaKCI/IMISaLIII I_IIJ'IBOBOI

KI1I11.

(byHPavIov A. M, Hiznyak O. V. Optimization of the structure of a complex system by the
criterion of reliability.

The paper considers a system consisting of series-connected subsystems. The possible
elements from which each subsystem can be constructed are defined. The elements are eliminated
by type, without applying redundancy, determining the tolerances for the technical and economic
parameters of the elements for each subsystem. The minimum redundancy multiplicity for each of
the other element types is determined. The value of the objective function is determined by the
criterion of reliability under the condition of redundancy of elements in subsystems. There Is an
optimal solution for maximizing the objective function.

Beabkos J1.0. Komn'iorepHa Mojae/b CHCTeMH aHAJi3y Ta NPOrHO3yBaHHs (piHAHCOBHX

4acOBHUX PSAAIB 32 J0MOMOI010 HeﬁpOMepemean MojeJien

JlomoBib MPUCBSIYEHa BUKOPUCTAHHIO HEWPOHHOI MEPEKI, 10 HABYAETHCS 13 MIIAKPIILICHHAM,
JUI TIPOTHO3YBaHHA (iHAHCOBMX YacCOBUX psliB. OOroOBOPIOIOTHCA MHTAHHS 3aCTOCYBAHHS
Cy4aCHHMX €BPUCTHK JIJIS TiIBUILEHHS SKOCT1 MPOTHO3Y.
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Belkov D., Computer model of the system of analysis and forecasting of financial time
series using neural network models.
The report is focused on the using of a reinforced neural network learning for prediction of
:‘ji_nancialdtime series. The application of modern heuristics to improve the quality of the forecast is
iscussed.

Kypran A.P., KorBuubkmii A.T. ®Pizmko-mMaTeMaTH4Hi MeTOAM AaHAaJi3y PYXOMHX

miaTdopm.

Po3po0iisieTbcsl KBa3iroJOHOMHA MOOUIBHA ILIaTdopMma I pyXy IO TBEpIid IOBEPXHI 1
BH3HAYA€THCS ONTHUMAJIBHHUNA PEKUM €HEPTOCIIOKUBAHHS TOBOPOTHOTO MEXaHi3My KoJyieca HaBKOJIO
BEPTUKAJIBHOI OCi 3 ypaxyBaHHIM MaKCUMaJIbHO HEOOXiTHOIO MOMEHTY CHJIM Ha BUXIJIHOMY Bajy
YEpB'AYHOr0 PEAYKTOPA.

Kurgan A.R. Kotvytskiy A.N. Physical and mathematical methods of analysis of moving

platforms.

A quasi-holonomic mobile platform for the movement of objects on any given solid surface is
being developed. The optimal power consumption mode of the rotary mechanism regarding the
wheel around the vertical axis is determined by taking into account the maximum required torque
of the output shaft of the worm gearbox.
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Cexuyin 3

CucremMu aBTOMaTH30BaHOI0 300py Ta KOTHITHBHOIO NPEJCTABJICHHS HAYKOBHX JAHHUX.
KepiBauk cekuii: Kykain Borogumup MuxaiijioBuy.

3acT. kepiBHuka: CtepBoenoB MukoJjia I'puropoBuy.

Cexk1is 00’ eqHaHa 3 cekiiero No7
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Cexyin 4

MoaenoBanHs Qi3HYHUX NMPOLECIiB B pagialliiiHMX, MJIA3MOBHUX TA iHIIMX CYyYACHUX
TEXHOJIOTifX.

KepiBauk cekii: Jlasypuk Bajsentun TumodiiioBuy.

3acr. kepiBuuka: Ilonos I'ennaniii ®egopoBuy.

Cexuis 00’enqHana 3 cexuiero Nel
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Cexyin 5

be3neka indopmaniiiHMX CUCTEM i TEXHOJIOTiH.
KepiBauk cekuii: Paccomaxin Cepriii I'ennagiiioBuy.

3acT. kepiBHuka: Ky3nenos Ouaexkcanap OsekcanapoBuy,
€cin Bitaanii IBanoBuu.

by3bko K. C., Hapexniii O. I1., I'pinenaxo T. O. AHaJi3 kidep3arpo3 B JIOKaJbHIiH cucreMi

audepenuiiinoi kopekuii curiaais GPS.

B p060Ti PO3IIIAIAI0THCS MUTAHHS KiOep3arpo3 JOKaJbHOI CHCTEMH TH(PEPEHIIIMHOT KOPEKIii
[IOJIBIITHOTO IIPU3HAYCHHS. IlokazaHo, 110 HAaBMHCHE IIEPEKPYIyBAHHS TaHUX _BEKTOpa CTaHy
curany GPS 1 gudepeHIialIbHMX MONPABOK KOHTPOJBHO-KOPETYIOUHMX CTaHIIH € OCHOBHUM
3aBlaHHAM KiGeparaku Ha anroputmu A-GPS a6o GPS moGinbHMX mpucTpoiB. st yCyHEHHs
3arpo3yd MOPYIICHHS IUIICHOCTI JudepeHliaIbHUX IOINPaBOK 3aCTOCOBYETHCS IIPOLEaypa
aBTeHTH(DIKAIT KOPUTYBaIbHOI 1H(pOpMAIIii.

Buzko K. S., Nariezhnii O. P., Grinenko T. O.Analysis of cyber threats in the local system

of differential correction of GPS signals.

The paper deals with the issues of cyberthreats of the local dual-use differential correction
system. It is shown that the deliberate distortion of the data of the GPS signal state vector and
differential corrections of control and correcting stations is the main task of a cyberattack on A-
GPS or GPS algorithms of mobile devices. To eliminate the threat of violation of the integrity of
differential corrections, the correction information authentication procedure is applied.

Biagirypa B. B. Cucremaru3anisi 3arpo3 i Bpa3MBOCTell XapaKTepHHX /Jisl 0a3 JaHMX i

CYBU.

Ha mizcraBl NMpoBEAEHOro aHamizy CHCTEM 0a3 OaHuX, AK 1HOOPMAIIMHOIO IIPOAYKTY 3
MOJBIMHOIO IIPUPOJIOI0, ICHYIOUMX 3arpo3 Oe3meku iH(opMarlii, TAKCOHOMIM Bpa3IMBOCTEH, OyIu
BU3HAYCHI OCHOBHI 3HAYYIIl JUIs Oe3Meku 0a3 JaHWX 3arpo3W, THIH BPa3IMBOCTEH, SK MOTPiOHI
€JIEMEHTH, HEOOXIMHI I OLIHKM 3aXHIIEHOCTI 0a3 JaHMX 3 BHKOPUCTAHHIM MOJICII CHUCTEMH
Oe3MeKH 3 TTOBHUM TIEPEKPUTTSIM.

Vilihura V. V. Systematization of threats and vulnerabilities typical for databases and
DBMS.
~ Based on the analysis of database systems, as an information product with a dual nature,
existing threats to information security, taxonomies of vulnerabilities, the main threats significant
for the database security and types of vulnerabilities were identified as necessary elements required
when assessing the database security using the covered security system model.

l'aiikoBa B.B., Maaaxos C.B. ¥Y3araJibHeHHsi YMOB peaJizamii akuiii kioepOyJiHry 3

ypaxyBaHHSIM ocoﬁnnBOCTen cy4yacHux indopmaniiinux cucrem.

Merorw nanoro marepiany € po3rjisji Ta apryMeHTallis MEBHMX AHAJIOTIA 1 CHiBHaAiHb, MK
MPOIIECOM MEPEKEBOro IbKyBaHHS (KiOepOyJiHry), Ta yMOBaMHM 1 IUIAMH IIPOBEICHHS
€KCIepuMeHTy Minrpema. 3BEpHEHO yBary Te, 110 00'€KTH KiOepTpaBJii 6araTo B YoMy 30iraroThest
3 OCHOBHMMH 0O0'€KTaMy BIUIMBY IpPH NPOBEJICHHI iH(OpMauiiHux onepauii. IlinkpecieHo, mwo
PIBEHb 1€PApXi4HOi BAXKIMBOCTI 00'€KTIB KiOEpTPaBli, 00YMOBIIIO€ CTYIIHb HEOOXIIHOI IHTETpallil
(yHKIIA yropaBIiHHA KOHTEHTOM (1) 1 OCHOBHHX CKJIIQIOBHX PECYpCHOTO 3a0e3IeuecHHS
iHdopmariiaux cuctem (2).

Haikova V.V., Malakhov S.V. Generalization of conditions of realization of actions of

cyberbullying taking into account features of modern information systems.

The purpose of this material is to consider and argue certain analogies and coincidences the
process of network harassment (Cyberbullying) with the conditions and goals of the Milgram
experiment. Attention is drawn to the that the objects of cyberbullying largely coincide with the
main objects of influence during the conduct of information operations. It is emphasized that the
level of hierarchical importance of cyberbullying objects, determines the degree of necessary
integration of content management functions (1) and the main components of resource provision of
information systems (2).
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I'onuapos M.O, ManaxoB C.B. MojgeiwBaHHA Npoueayp MiATOTOBKH JaHUX

CTEraHoajropirMa 3 6araTopiBHeBUM MYJIbTHILIEKCYBAHHSIM KOHTEHTY.

MeTto0 [JaHOro Marepially € O3HAaWOMJIGHHS 3 OCHOBHHMH €TallaMHM  aJallTHBHOIO
MaJIOPECYPCHOIO  aJITOPUTMY CTeraHorpad)quo'l' 00poOKM  300paKeHb 1  pe3yibTaramu
MOJIC/IIOBAHHS TIPOLEAYP MONCPEAHBO] 00poOKM BUXIIHUX JaHUX pi3HUX THMIB. [Ipomenypu
lMlTaI_III/IHOFO QIrOPUTMY JIO3BOJISIOTE: - BPAXOBYBATH OCOOJIMBOCTI OOPOOIIOBAHMX JaHUX (TUIIHU
KOHTCHHEpa 1 KOHTCHTY) 1 KOPUIYBaTH IapaMeTpu poOOTH OCHOBHUX MOJYIIB CTEraHOAITOPUTMY
(Momysb monepeaHbOi OOPOOKM BXIIHMX [aHUX Ta MOJIYJb CHEIAIbHUX TEPETBOPEHHS).
JocmikyroTbest iHIII napamMeTpu 0OpOOKM 300pakeHb, sKi O€3MOCEPENHbO  BIUIMBAKOTH Ha
o6chnIOBaany CKJIQJHICTh 1-ro eramy anroputMmy (3rJa/UKyBaHHsA) Ta sKiCTh Bisyauizamii
KOHTCHHEpa Ta BMICTY.

Goncharov M.O, Malakhov S.V. Modeling of steganoalgorithm data preparation

procedures with multilevel content multiplexing.

The purpose of this material is to get acquainted with the main stages of the adaptive low-
resource algorithm of steganographic image processing and the results of modeling the procedures
of pre-processing of source data of different types. The simulative algorithm procedures allow: -
take into account the features of processed data (types of container and content) and to adjust
parameters of operation of main modules of a steganoalgorithm (the module of preprocessing of
input data, and the module of special conversions). Other parameters of image processing that
directly affect the computational complexity of the 1st stage of the algorithm (smoothing) and the
quality of visualization of the container and content are investigated.

I'opoenxo 1. /1., 3amyaa O.A., Xo Ui Jluk OnruMizanis momykKy CKJIaJHUX CUTHAJIB HA

OCHOBI OIliIHKM iX Kopenﬂuiﬁﬂnx i CTATHCTHYHHUX XapaKTePHCTHK.

Ha oOCHOBI KOMII'IOTCPHOTO MOJCIIIOBAHHS 1 TIPOBCACHUX PO3PAaXYHKIB I0Ka3aHO, IO
HaiMEHIE 3HAYEHHs HMOBIPHOCTI TIOMMIIKH IIPH BUPILIEHHI 3a/1a4i IPUOMY CHTrHaNIIB Oyae MaTu
Micue ISl TaK 3BaHMX MOXIJHMX CHIHAIIB, SIKI YTBOPCHI HA OCHOBI PsAKIB MaTpuui Axamapa (K
BHXIJIHUX CUTHAJIB) 1 HEMIHIAHUX JUCKPETHUX CKJIAJHUX XapaKTEPUCTUYHHUX Ta KPUIITOrpadivHuX
CHTHAIB (SIK TakuX, IO IPOJYKYIOTh). 3a3HAYCHE JO3BOJUTH HE TUIBKA HOJIMIIMTH [MOKAa3HUKH
3aBaJOCTIMKOCTI TNPUHOMY CHUTHAJIB, a W TOKa3HMKU 1H(OpMAIiiHOI Oe3meKku 1 CKPUTHOCTI
¢ynkuionyBanus IKC.

Gorbenko 1.D., Zamula A.A. Ho Tri Luc Search engine optimization of complex signals

based on evaluation of their correlation and statistical characteristics.

Based on computer modeling and calculations, it is shown that the smallest value of the
probability of error in solving the problem of receiving signals will occur for the so-called derived
signals, which form on the basis of Hadamard matrix rows (as source signals) and nonlinear
discrete complex characteristic and cryptographic signals (as generating signals).. The above will
not only improve the noise immunity of signal reception, but also indicators of information security
and the secrecy of the operation of ICS.

I'op6enxko FIO.I.,, Ilonomap B.A, €cina M.B., I'opéenko I.JI. Cran po3podku Ta
NOPIBHAVIBHUI aHAJTI3 J0KA30BO CTIHKHX €JEKTPOHHHUX NIANHCIB A/ NMOCTKBAHTOBOIO
nepioay.

Y poboTi pO3rIANAETLCSA CYYaCHUH CTaH PO3BUTKY Ta CTBOPEHHS TIOCTKBAHTOBHX AITOPUTMIB
enekrponHoro mianucy (EIT), mo 3MoXyTh BUTpMMATH aTakd 3 OOKY MOPYIIHMKA 3-rO PiBHSL.
[IpoBOMMTHCS aHami3 Pe3yNbTaTiB KOHKYPCY Ha IMOCTKBAHTOBUH CTaHJAPTH30BAHWA aIrOpHTM
PQC, mo mnpooaute NIST CIIA. Meroro momnoBiAi € aHami3 Ta MOPIBHSAHHA IPOEKTIB
HanioHanpHUX craHgapTiB EIl 3 ananoriunumu mpoekramu crangaptie EII NIST CIHA -
Dilithium, Falcon Ta Rainbow.

Gorbenko Yu. I, Ponomar V. A, Yesina M. V., Gorbenko I. D. Status of the development

and comparative analysis of evidence-resistant electronic signatures for the post-quantum

period.

The paper considers the current state of development and creation of post-quantum electronic
signature (ES) algorithms that will be able to withstand attacks from the level 3 attacker. The
results of the PQC competition for the post-quantum standardized algorithm conducted by NIST
USA are analyzed. The objective of the report is to analyze and compare the national ES standards
draft with the similar NIST USA ES standards draft — Dilithium, Falcon and Rainbow.
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’siuenxo A. C., 'opoenxo 1./1. JlociiaskeHHs MATeMATHYHOI CTPYKTYPH Ta Npollecy reHepaii

KJI10490Boi napu y ajaroputmi EIT Rainbow.

Y pobori HABOJIUTBLCSA ONKUC TPEJCTABJICHHS Ta rexeparii KJIFOYOBOI Iapu Ui OIHOro 3
nepcnexTuBHuX Kanauaatis Ha piBHi NIST CIHA y xomkypci NIST PQC 3a nanpsmkom
CJICKTPOHHMX ITiIIHUCIB aJIropuTMy Rainbow. JlaHuii aaroputMm € KaHIUIATOM TPETHOIO payHy
BiZOOPY Ta MOXKJIMBHUM BapiaHTOM IJjig IoOyayBaHHS B YKpaini BaacHux cradgapTiB EIl na 6asi
MaTeMaTHKHA 6aFaTOBI/IM1pHI/IX KBaapaTuyHux cxeM (MQ nepeTBopeHb) AKa BUKOPHUCTOBYETBCS Y
JIAHOMY aJ'IFO]i)I/ITMl V pamKax KOHKypCy PO3POOHUKHU HaBO/ISTH JIeKiJIbKa HaOOpiB mapaMeTpiB It
pi3HMX PIiBHIB Oe3meku Ta I[eKlJ'IBKa MOKJIUBUAX peanlsauu/l anroputMmy (knacuuda, CZ, cmcna)
MpoTe, HaBe,Z[eHl OITHC Ta 3aMipH HpOI[YKTI/IBHOCTl JUTSL OIIUCAHOTO AITOPUTMY CTOCYHOTHCS TUIBKA
KJIacu4yHoi cxemu Rainbow (Xoua 3asBicHE HiABHUINCHHS MPOIYKTHBHOCTI € CIIPAaBEIJIMBUM I I10
BIJHOIIIEHHIO 10 IHIIKMX BEPCiii).

Diachenko A. S., Gorbenko 1.D. Analysis of the mathematical structure and key pair

generating process in the Rainbow signature scheme.

This paper describes the representation and generation of a key pair for one of the promising
candidates at the NIST USA level in the NIST PQC competition for the direction of digital
signatures of the Rainbow algorithm. This algorithm is a candidate for the third round of selection
and a possible option for Ukraine to build its own DS standards based on the mathematics of
multivariable quadratic schemes (MQ transformations), which is used in this algorithm. Within the
competition, the developers give several sets of parameters for different security levels and several
possible implementations of the algorithm (classical, CZ, compressed), but the given description
and performance measurements, for the described algorithm, concern the classical Rainbow
scheme (although the declared performance improvement is also fair in relation to other versions).

Jleper’ssnko S1.A, TI'opOenxo I.JI. IlopiBHaHHS mBHAKOAII peaaizamiii ajaropurmy

eqexkTponHoro nigmucy Falcon na C ta Python.

3arpo3a 3 OOKY KBaHTOBMX KOMII'FOTEPIB CNPHYMHHUIIA HEOOXIAHICTH N0 AKHAHIIBUILIOrO
JIOCIIJDKEHHS TTIOCTKBaHTOBOI Kpunrorpadii. Kpunrtorpadis Ha OCHOBI anreOpaivHuX PEIIITOK
BHCTYIA€ B POJIi OZIHOTO 3 €(EKTUBHUX MOCTKBAHTOBUX PIIEHb. AJITOPUTM EJIEKTPOHHOTO nmnncy
Falcon € onHuM 3 1BOX MIINKCIB Ha OCHOBI PELIITKH CEPE y‘IaCHI/IKlB 3-ro payHny CTaH,Z[apTI/I3aH11
NIST CHIA. Jlane ,Z[OCJ'IIL[)K@HH}I IPOIIOHYE HOplBHHJ‘ILHI/II/I aHaIN3 MIBUIKONIT JBOX peam3au11/1
IBOTO AITOPUTMY. Y POOOTI HOCHIKYIOTECS Ta MOPIBHIOIOTHCS OGilliiHa pealizailis Ha MOBI
nporpamyBanHs C Ta aBTOpCchbKa peaji3alii OJHOrO 3 PO3POOHMKIB aJlTOPUTMy HA MOBI
nporpamyBanHs Python.

Derevianko Y.A, Gorbenko 1.D. Comparison of the implementations performance of the

electronic signature algorithm Falcon on C and Python.

The threat from guantum computers has caused a need for a prompt study of post-quantum
cryptography. Lattices-based cryptography is one of the effective post-quantum solutions. Falcon
signature is one of two lattices-based signatures of Round 3 of the NIST standardization. This
research offers a comparative analysis of the speed of two implementations of this algorithm. The
paper examines and compares the official implementation in C programming language and the
author's implementation in Python.

€cin B.1., CoxkonoBchkuii K.O. KonTpouab nijticHocri 30epexxenux nporpam 6a3 1anux Ha

OCHOBi BUKOPUCTAHHS CTPYKTYPH Ieui-aepesa.

OOTOBOPIOIOTHCS MUTAHHS BAKIUBOCTI 3a0e3MeueHHs 0€3MeKH MOCTIHHO 30€peKEHUX MOTYJIIB
0asu jaHuX, SIKi 3IHCHIOIOTH YIPABJIIHHS JaHUMH i JOULIBHICT BUKOPHCTaHHS CTPYKTYPH Iell-
nepeBa, Koperst Mepkita, MexaHI3My LE(POBOTO MIAMKCY ISl KOHTPOIIIO LLTICHOCTI 1 CIPaBKHOCTI
1UX 00'eKTIB, 30CPEKCHUX B KOHKPCTHIH CXeMi. 3 METOI0 MiJBHIICHHS S(EKTHBHOCTI MpPOLECY
MOHITOPUHTY HUICHOCTI 30epexennx B 0as3i jgaHux mnporpam 1 Bepudikanii ix Habopy
MPOMOHYETHCS KillbKa BapiaHTIB BiIMOBIAHUX aNTOPUTMIB HA OCHOBI BUKOPHCTAHHS CTPYKTYpPHU
nepesa Mepkia.

Yesin V. I., Sokolovskyi K.O. Integrity control of stored database programs based on the

use of the hash tree structure.

The issues of the importance of ensuring the security of persistent stored database modules that
manage data and the expediency of using the hash tree structure, Merkle root, digital signature
mechanism to control the integrity and authenticity of these objects stored in a specific schema are
discussed. In order to increase the efficiency of the process of monitoring the integrity of programs
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stored in the database and verifying their set, several variants of the corresponding algorithms are
proposed based on the use of the Merkle tree structure.

Kanteon €.10., Ky3nenosa K.O. AHaji3 MOCTKBAHTOBOI0 aJIFOPHUTMY €JEKTPOHHOIO

mignmucy Rainbow Ta mOCTKBAHTOBHX aTaK HA HHOTIO.

Po3risiHyTO MOCTKBAHTOBHM aarOpUTM eJICKTpOoHHOro miamucy Rainbow. Haseneno cyrtHicTh
MpolLleciB reHepanii Ta Bepudikallii eJIeKTPOHHOI0 IANKUCY, HAaO0OpH HapaMeTpiB I CXeM
eJlekTpoHHOro mignucy Rainbow. Hasemeno mepenik atak Ha einexkTpoHHME migmuc Rainbow.
[Ipoanayi3oBaHO aTaKu Ha CICKTPOHHMM IIJANHAC Ta IX CKIAJHICTh. PO3IIsSHYTO BILIMB
BHKOPHCTAHHS KBAaHTOBOI'O KOMII I0TE€pa Ha CKJIAJHICTh pi3HUX aTak. [IpoaHai3oBaHO MOXKJIUBICTh
BUKOPHCTAHHS KBAHTOBOI'O KOMII'FOTEpa IJIs IPOBEACHHS aTak Ha CJIEKTPOHHUM miamuc Rainbow.

Kaptol Ye.Yu., Kuznetsova K.O Rainbow post-quantum electronic signature and post-

guantum attacks on it analysis.

The Rainbow post-quantum electronic signature algorithm is considered. The essence of the
electronic signature generation and verification processes and sets of parameters for Rainbow
electronic signature circuits are given. The list of attacks on Rainbow electronic signature is given.
Attacks on the electronic signature and their complexity are analyzed. The influence of quantum
computer usage on the complexity of various attacks is considered. The possibility of quantum
computer for attacks on Rainbow electronic signature is analyzed.

Kauko O.I', Kauaiii C.O. Onrtumizanmis mnporpamuoi peadizauii EIl Falcon 3

BUKOpPUCTAHHAM AV X512 iHcTpyKuii.

Hapasi tpuBae Ttperiii eranm koHkypcy NIST PQC, MeTor SKOro € CTBOPEHHS HOBHX
MMOCTKBAaHTOBHX CTaHIApTIB 3 Kpunrorpadii. [lepeBaxkHa OUIBIIICTH (BIHATICTIB € MPEICTABHUKAMU
kpunrorpadii Ha anreOpaidyaux pemritkax. Cepen eleKTpoHHHX MmignuciB e cxemu Crystals-
Dilithium Ta Falcon. B Mexxax jgaHoi poOOTH JOCHTIIKY€EThCS AOLILHICT 3acTocyBaHHS AVXS512
JUTs onTUMi3altii mporpamuoi pearnizanii pinamicty koakypcy NIST PQC EIT Falcon.

Kachko O.G. V., Kandiy S.0O.Optimization of Falcon software implementation using

AV X512 instructions.

The third stage of the NIST PQC competition is currently underway, which aims to create new
post-quantum standards in cryptography. The vast majority of finalists are representatives of
cryptography on algebraic lattices. Electronic signatures include the Crystals-Dilithium and Falcon
schemes. Within the limits of the given work expediency of application of AVX512 for
optimization of software realization of the finalist of competition NIST PQC Falcon is investigated.

Miraas /1. O., booyx B. A. Bapianii N0CTKBAaHTOBOr0 MeTO1y €J1eKTPOHHOIO IiNHUCY

Rainbow.

Y pobOTI po3riIsfacThest OMH 3 TPhOX KaHaUAaTiB (inamictis kKoukypey NIST CILIA — cxema
enekTpoHHoro mianucy Rainbow. Meroro fnomosizi € anani3 cxemu Rainbow, cxemu Unbalanced
Oil-Vinegar, mo nexuth B ii ocHoBi Ta cxem Cyclic Rainbow, CZ- Ralnbow Rainbow i3
«CTUCHEHUM» KiroyeM. KoxHa 3 HaBeEHUX CXeM Ma€ CBOi MEBHI Nepesaru Ta ijiei. Hespakaroun
Ha BEJNMKY IIBUKICTh T MAIHH PO3MIP CEKPETHOTO KIIK0YA, PO3MIP BIJIKPUTOIO KIHOYa OOMEKYye
IIUPOKE BUKOPHUCTaHHs Rainbow, mpoTe B Aeskux cdepax came 11t CXeMa € KpalliuM 3 iICHYI0UHX
BapiaHTIB.

Migal D. O., Bobukh V. A., Variations of the postquantum method of electronic signature

Rainbow.

The paper considers one of the three finalist candidates of the NIST USA competition — the
Rainbow electronic signature scheme. The purpose of the Report is to analyze the Rainbow
scheme, the Unbalanced Oil-Vinegar scheme that underlies it and the Cyclic Rainbow, CZ-
Rainbow, Rainbow schemes with a "compressed” key. Each of the schemes has its own advantages
and unique ideas. Despite the high generative speed and small size of the secret key, the size of the
public key limits the widespread use of Rainbow, although, in some areas this scheme is the best of
the existing options.

Octpsinceka €.B., €Ecina M.B. I'enepanisa 3araJbHOCHCTEMHHX NapaMeTpiB I CXeMH
esiekTpoHHOro minmucy Rainbow.
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Y poboTi pO3MISIHYTO CXEeMy €IIEKTpOHHOro Iianucy Rainbow, B OCHOBI $KOi JieXaTh
0araToBUMIpHI IepeTBOPeHHSA. Takok OyJ0o IpPOBEACHO IICPBHHHUN aHali3 BIJOMHUX aTaKk Ha
Kpunrocucremy Rainbow, ockinbku Juist G€3MEUHOr0 BUKOPUCTAHHS Oyb-sKOi Kpunrorpadiqnoi
CXEMH ITOBHHHI OYTH BCTAaHOBJICHHI OOMEKCHHS L0JI0 BUOOPY 3aralbHOCUCTEMHMX MApPaMETPiB. A
TaK0 BUKOHAHO PO3POOKY aJrOpHTMIB IeHepallii 3aralLHOCHCTEMHHX IapaMeTpiB s 384 1 512
01T Oe31eKn Ta HaBeICHO PE3yJIbTATH.

Ostrianska Ye. V., Yesina M.V. Generation of general system parameters for Rainbow

signature scheme.

The paper considers the description of the Rainbow electronic signature scheme, which is
based on multivariate transformations. An initial analysis of known attacks on the Rainbow
cryptosystem was also performed, as restrictions on the choice of system-wide parameters must be
established for the safe use of any cryptographic scheme. Also, algorithms for generating general
system parameters for 384 and 512 bits of security were developed and the results are presented.

Cemenskina B.C, €cina M.B. Atakn Ha exexkrponnnii mignuc Dilithium.

O3HaliOMJICHHS 13 BIJOMUMH HeOe3leKaMHu, 3 SKHMH MOXYThb 3YCTPITHCh aJIrOPUTMH, SKi
BUKOPHCTOBYIOTh aire0paiuni pewitku. Ienyroui HporpaMHi aTakH BiJHOBJICHHS KJII0Ya, Oreparii i
OIIUC CLECHApIiB MOMWIOK, Ha JjerepMiHoBanni nignuc Dilithium. Bsenenus  BumaaxkoBoi
OJMHMYHOI IIOMMIIKH: [IPOILYCK IHCTPYKLIHM (KOMaH[), apuMeTHyHI Ae(ekTr ToIo. JUis KOKHOro
CIICHAPII0 HABEJICHO METO/I BUKOPHCTAHHS Ta HMOBIPHICTh YCIIIIHOIO BUKOHAHHS.

Siemieniakina V.S, Yesina M.V. Attacks on Dilithium electronic signature.

An introduction to the known threats that algorithms using algebraic lattices may encounter.
Existing key recovery software attacks, operations and description of error scenarios, on
deterministic signature Dilithium. Introduction of random single error: missing instructions
(commands), arithmetic defects and the like. For each scenario, the method of use and the
probability of successful execution are given.

I'apmam JI.B, ManeeBa I'.A. T'eHepamia kiI04iB i miamucy 3a J0mOMOrow0

O0araToBuMipHOro kpunrorpagiunoro anropurmy Rainbow.

BaxnuBimorw 3amgadero y BHBUCHHI IMOCTKBAHTOBOI KpumTorpadii € BHBUCHHS MeEXaHI3MY
enexkrponnoro nianmucy (EIT) Rainbow, mo € cxemoro EIN, sika rpyHTyeThCsl Ha KpunTorpahiaHOMY
0araTOBUMiIpHOMY TIEPETBOPEHHI (B KBajparnyHux mnoisx ['anya). HeoOXiMHICTH NpPOBEAEHHS
pocuipkers EIT Rainbow 0OrpyHTOBYETBCS THM, IO Haspina HEOOXIAHICTH PO3POONCHHS Ta
MPUHHSTTA MOCTKBAHTOBOTO HalioHanbHOTO cTanaapty EIl, a Takox, mo B mpoiieci MpoBeIeHHS
koHKypcy NIST CIIA cTocoBHO MaTeMaTHYHUX OCHOB 3aCTOCYBAHHS METOIY KPHUITOrpadivyHOro
nepeTBopeHHs: Rainbow, oTpuMmaHi MepcrneKTHBHI pe3yabTaTH. ToMy BBa)Ka€TbCs BAXKIUBUM iX
BpaxyBaHHS Ta BUKOPUCTaHHS B YKpaiHi.

Garmash D.V., Maleeva H.A. Generation of keys and signatures using multivariate

cryptographic algorithm Rainbow.

A more important task in the study of post-quantum cryptography is to study the mechanism of
electronic signature (ES) Rainbow, which is a ES scheme, which is based on cryptographic
multivariate transformation (in Galois quadratic fields). The need for ES Rainbow research is
justified by the fact that there is a need to develop and adopt a post-quantum national standard of
ES, and that in the process of the NIST USA competition on the mathematical basis of
cryptographic transformation method Rainbow, promising results. Therefore, it is considered
important to take them into account and use them in Ukraine.
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Cexuyisn 6

Mogei npoueciB po3po0KHU Ta OLIHKYU SIKOCTi MPOrPaMHOIo 3a0e3ne4eHHs.
KepiBauk cekuii: ZKoarkesuu I'puropiii MukoJiaiioBuy.

3act. kepiBHuKka: Tkauyk MukoJia BadyecjiapoBuu.

binbebknit I'M. Jlabenxo JI.II. Crpykrypa kommiaekcy II3 muas  ynpaBiiHHS

NPOrpaMHUM NPOAYKTOM Ta HOro po3po0KO HA MPHUKJAAI iHTEePAKTUBHOI CHCTEMH

PO3KJIAAYy 3aHATH AJIdA 3aKJaAy BI/IIIIO'I' OoCBIiTH.

Po3rnsia TpeHniB y 3aCTOCYBaHHI CEPBICHUX 1HCTPYMEHTIB Ta TEXHOJIOTIH Y po3poO0Ili HOBITHIX
MYJIbTUKOMIIOHEHTHHX MNPOTPaMHUX NPOAYKTiB. OOrpyHTYBaHHS HEOOXIJHOCTI Ta IMOCTaHOBKa
3aBAdaHHsA HO6y,I[OBI/I He3aJIeKHOT HpOFpaMHO'f CUCTCMU-KOMILIICKCY 113 I aBTOMaTI/IBaI_Iﬁ Ta
CTaHJapTHU3aIlil IPOIECIB PO3pOOKH Ta MIATPUMKH MPOIYKTY. 3arajJbHUM OIS CTPYKTYpU JaHOL
CUCTEMH 1IHCTPYMEHTapiio Ta CEePBICIB.

Bilsky G.M., Labenko D.P. Structure of software complex for application product control

and development based on the example of an interactive timetable system for higher

education institutions.

Overview of trends in usage of service-based instruments and technologies in development of
new multi-component application products. Justifications of necessity and objective setup of
building an independent application system - software complex for automation and standardization
of product development and support processes. General overview of this instrumentation and
service system.

I'amok 1.0., ToBcrokopernko O.FO. Metoau po3po0ku Ta KpuTepii OMiHKH NPOrPaAMHOI0

3a0e3neyeHHs1 cucrem «Po3ymumnii 0y 1imHoOK».

«Po3ymHuit OynnHoK» — € okpeMoro ranyssto [oT, sika pokycyeTbcs Ha TOMAIIHIX MPUCTPOSIX 1
npunanax. Jns peanizaii loT-pimens, 30kpema cucrteM «Po3ymHuii OyaAnHOK», BUKOPUCTOBYIOTH
HaNWOUIbII MOMYJSAPHI MIAXOAM A0 Po3poOKH IMporpaMHOro 3abesnedeHHd, sk Scrum, Kanban,
Scaled Agile Framework Ta BigHOCHO HOBi Ignite | IoT Methodology ta IoT Methodology.
OOroBopro€ThCS KpUTEpIi, 110 JONOMArarTh MOPIBHATH METOJIM JJs MOAAIbLUIOr0 BHOOpPY B
pO3poOIl apXiTEeKTYpHHX pilieHb. Y 3B’SI3Ky 3 THM, L0 JIOAM MalTh pi3HI moTpedu (abo
CTaBJICHHS JI0 PO3YMHHUX OYJHMHKIB), 1 CTAaHOBHMILE TOBMHHO OyTH aJalTOBaHe O OUIBIIOCTI OCiO.
Po3rnsiHyTO KpuTepii OIIHKM 3 ypaXyBaHHSIM Iepen0auyBaHOTO BHUKOPUCTAHHS Ta BUIUIEHO iX
MaTpPULI0 KOMIIPOMICIB M 3HAYEHHS KOXXHOTO B OIL[HI MPOTPaMHOIO pIIIEHHS AJii CUCTEMU
PO3YMHOTO OYy/AMHKY.

Haliuk. Y.O., Tovstokorenko O. Y. Development methods and criteria for evaluation of

software systems "*Smart House™".

"Smart House" is a separate branch of the 10T, which focuses on home devices. To implement
IoT solutions, including Smart Home systems, use the most popular approaches to software
development, like Scrum, Kanban, Scaled Agile Framework and new Ignite | loT Methodology and
IoT Methodology. We discuss the criteria for comparison of methods for further selection in the
development of architectural solutions.

As people have different needs (or attitude to smart homes), the system should be adapted for
most people. Reviewed the evaluation criteria, taking into account the intended use and marked
their matrix compromises in evaluating software solutions for Smart Home system.

I'am3aes P.O., Tkauyk M.B. , llleBkomasic [[.0. 3acTocyBaHHsI 3HAHHSA-OPIEHTOBAHMX

MeTOAIB | TeXHOJIOTiH i MOJeJI0BAaHHS BapiadeabHOCTI B Ppo3polui JiHiiioK

NPOrpaMHUX NPOAYKTIB.

OOrpyHTOBaHa aKTyalbHICTh 3aCTOCYBaHHS 3HAHHSA-OPIEHTOBAHMX METOMIB 1 TEXHOJOTIN s
noOy 0B BapiabenbHUX JTOMeHHUX Mmojeneil (JIM) B mporecax po3poOKH JTHIHOK MPOrpaMHHUX
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npoayktiB (JIIIII). 3amporoHoBaHa posmupeHa 3-X piBHEBa MOEIbHO-TEXHOJIOTTYHA CXema
npouecy po3pooku JIIII, sxa mpencTapisie HOTo sIK CHCTEMY YIPABIiHHS 3 3BOPOTHUM 3B’ SI3KOM.
Taxwuii miaxin 703BOJIsIE 3aCTOCYBAHHS KITBKICHMX METPUK OI[IHKH CKJIAJHOCTI moOynoBanux JIM i
Ha TiJACTaBl IIbOTO OTPHUMYBATH KapKac BuXimHOro koxy aus kommoHeHtiB JIIIII 3 meBHUMU
MOKa3HUKaMH HOTO SKOCTI.

Gamzayev R. O., Tkachuk M.V., Shevkoplias D.O. Usage of knowledge-oriented methods

and technologies for variability modeling in software product lines development.

The relevance of knowledge-oriented methods and technologies usage for the construction of
variable domain models (DM) in software product lines (SPL) development is substantiated. The
extended 3-level model-technological scheme for SPL development is proposed, that considers it
as a control system with the feedback. This approach allows the usage of quantitative metrics to
estimate a complexity of the constructed DM and on this basis to get a source code framework for
SPL components with certain indicators of its quality.

3inoB’eB /I.B., Tkauyk M.B., Tpimenko I.B. MopeJii Ta TexHoJorii 3a0e3mne4eHHs SIKOCTI
CepBiC-OpiCHTOBaHHX NMporpaMHux CHCTEM: cyqacrmﬁ CTaH Ta nepcneKTnBHi HalpsiMKH
IOCTIiIKEeHb.

OOrpyHTOBaHa aKTyaJlbHICTh MPOOJIEMH 3a0€3MEYeHHs] BIAMNOBIAHOTO PIBHSA SKOCTI MpHU
po3polIi Ta CYHpOBOAL CEpBiC-OPIEHTOBAHMX PO3MOJIJICHUX IMPOTPAMHUX CHCTEM, 30KpeMa, 3
MikpocepBicHoto apxitektyporo (MCA). Ha ocHOBI ormsigy Cy4acHUX JDKEpen 1O MOJIENsM i
TexXHoJorisaM imkeHepii skocti MCA 3po06iieH0O MOTHBOBaHWU BUCHOBOK IOAO HEOOXITHOCTI
MOIIYKY HOBUX MIAXOJIB 10 KOMIUIEKCHOTO BHPIMICHHS LUX MpoOjeM. 3amporoHOBAHO TakKi
HamnpsSMKA ~ TMEPCIEKTUBHUX  JOCTDKeHb SK  NOoOyaoBa  KOHIenmii  0araToBHMipHOTO
iH(hOpMaLIIHHOTO MPOCTOPY Ta PO3poOKa CYKYMHOCTI AITOPUTMIYHMX MOJENEH 1 METpUK MAis
eKcrepTHOI omiHku sikocti MCA.

Zinoviev D.V., Tkachuk M.V., Trishchenko I.V. Models and technologies for quality

assurance of service-oriented software systems: state - of - the art and prospective

research directions.

The problem actuality to provide an appropriate quality level in service-oriented software
systems development and maintenance, especially, with microservices architecture (MSA) is
shown. Based on the review of the modern sources on models and technologies of MSA quality
engineering, the motivated conclusion about the necessity to find out new ways for sophisticated
solutions of these problems is done. Such prospective research directions as to build a concept of
multidimensional information space and to elaborate a collection of algorithmic models and
metrics for expert assessment of MSA quality are proposed.

IIynoskina JI.®. Cuenapii TecTyBaHHS BUMOT i AKiCTH porpam.

OOroBoprolOThCA NMUTaHHA €()EKTUBHOCTI NMPOTHO3YBaHHA HAJIINMHOCTI (YHKLIOHYBAaHHS 1
SIKOCT1 TPOrpaMHOro 3a0e3medyeHHs, BUKOPUCTOBYIOUM ClieHapli Ta mpeneneHtu. lle mo3BonuTh
nepeadauuTH He TIABKK 0COOJIIMBOCTI YIIPaBIIIHHSA €TanaMH TeXHOJIOTTYHOIO MPoLecy po3poOsIeHHs
CUCTeMHM, ajie 1 Kpamle BUOMpaTH HEeOoOXiJHI XapaKTEpPUCTUKH SIKOCTi, IOKAa3HUKU KPUTEPIiB Ta
METOH 1X OLIIHKH.

Pudovkina L.F. Requirement testing scenarios and program quality.

The issues of efficiency of forecasting the reliability of operation and quality of software using
scenarios and precedents are discussed. This will provide not only the features of the management
of the stages of the technological process of system development, but also better to choose the
necessary quality characteristics, indicators of criteria and methods of their evaluation.
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Cexuyisn 7
«CTyneHTiB, acipaHTIB Ta MOJIOAUX BYEHHX»
KepiBauk cekuii: CTepBoenoB MukoJjia I'puropoBuy.

3acr. kepiBHuKa: BacuibeBa Jlapuca BanenTuniBna.

I'ymin L.B., Cepawok C.A., CoopoB O.€. JlociaixkeHHSI MO:KJIMBOCTell 3aCTOCYBaHHS

apxitekTypu HelipoHHoi mepe:xki GAN.

Hana p060Ta posrsnae GAN (Generative Adversarial Network) sk HOBMH TUII HEHPOHHOI
apxXiTEKTypH, HOTO 3aCTOCYBaHHsA y poOOTi i3 300paKEeHHAMH Ta Bifco, TekctoM. OKpiM 1poro,
PO3KPUBAKOTHCS PI3HOBU/IM, TIEPEBATM Ta HENOJIKM Yy BUKOPHUCTaHHI. BusHaueno apxirekrypy
MOJIENIEN T€HEPATOPY Ta JUCKPUMIHATOPA, OMKMCAHO MPOLEC TPEHYBAHHA Ta PO3IJIAHYTO IUTAHHA
MOKJIUBOCTI CTBOPEHHS HOBOTO Ta KPEaTUBHOIO i3 BUkopuctanusiM GAN.

Gushchin LV., Serdyuk S.A., Sporov O.E. The Exploring the possibilities of GAN neural

network architecture usage.

This paper examines GAN (Generative Adversarial Network) as a new type of neural
architecture, with its application to images, video and text. The varieties, advantages and
disadvantages in use are also revealed. The architectures of the generator and discriminator models
are defined, the training process is described, and the possibility of creating new and creative using
GAN is considered.

I'aBpunwok €.A., CnopOB 0.€., I'vimun LB. HOpiBHﬂHHﬂ 3aCTOCOBHOCTI aJIrOPUTMIB

HABYAHHS 3 MIKPiJIEHHSIM Y MyanuareﬂT}mx PO3IOIiJIEHAX CHCTEMAX.

AJITOPUTMHM HABYAHHS 3 MIAKPIUICHHSIM Ha ChOTOJHI € OJHMM 3 HaiIepCICKTUBHILINX
HaIpPSIMKIB Y MAaIIHHHOMY HaBYaHHi. BHKOPHCTOBYIOUM iX, MOXXHA MOJENIOBATH NPOOIEMH
TBapMH, JIIOJAEH Ta POOOTIB, IO TOB’sA3aHi 3 BUHAropojamu. B paboTi HaBeneHO NPUKIIAIM
ICHYIOUMX aJITOPUTMIB HAaBYaHHA 3 IIAKPIILICHHAM, o6r0130peH1 npo6JIeMU  BUKOPUCTAHHS
MYIBTHATCHTHUX CHCTEM, iX THIIM, HABOJUTHCS MOPIBHSJILHUN aHaTI3 PO3TIISTHYTUX THIIB CHCTEM
3a JIOMOMOTO METOY aHaTi3y iepapXii.

Havryliuk Y.A., Sporov O.E., Hushchyn 1.VV. Comparison of the reinforcement learning

algorithms applicability in multi-agent distributed systems.

Reinforced learning algorithms are currently one of the most promising areas in machine
learning. Using them, one can simulate the problems of animals, humans and robots related to
rewards. Examples of existing training algorithms with reinforcement are given, problems of
multiagent systems usage, their types are discussed, the comparative analysis of the resulted types
of systems by means of the hierarchy analysis method is resulted.

Crepoenos M.I'., Aptiox C.O. Iini Ta 3aBraHHA CcTBOPeHHsA IH(opManiliHO-

YIPABJISIOYUX CHCTEM [1JIsl IPUCKOPIOBAYIB 3apsiIAKeHUX YACTOK.

B pobGori posrmamarThes  KOHUENHii  MOOYIOBM — KOMITKOTEPHMX — BMMIPIOBAIIBHO
iHpopMallifHUX CHUCTEM 13 BHMKOPHCTAaHHSAM CyYaCHMX CXEMOTEXHIYHMX KOMIIOHEHTIB Ta
porpaMHoro 3abesenedyeHHs. by copmoBanuii psija 3a1ad 1Ist MOAETIOBAHHS Ta YIOCKOHAJIECHHS
OKpPEMHX KOMIIOHEHTIB CHUCTEMH KepyBaHHS IpHcKoproBaueM Ban ne I'paada XapkiBchkoro
HalioHanpHOro yHiBepcurery imeni B.H. Kapaszina.

Stervoyedov M.G., Artyukh S.O. Goals and objectives of information and control

systems for charged particle accelerators.

The article deals with the concepts of construction of computer measuring information systems
using modern circuit components and software. A number of problems were formed for modeling
and improvement of individual components of the Van de Graaf accelerator control system of VN
Kharkiv National University. Karazina.

Bypuaaii I.C. Moje:i HecTanioHapHUX YaCOBHUX PsiTiB Ta iX inenTudikanis.
B 10mosinl po3risHYTO HECTAlllOHApHI 4YacoBi psiAd 1 METOAM iX aHami3y i HOOyIOBH.
OcHoBHMH akieHT Ha Meroxai nmobynoBn ARIMA-monenedl i HOro 4mcenbHuMX Moaudikarisx.
Mogens aBTOperpecii-npoinTerpoBaHHOro KoB3Horo cepeanboro (ARIMA (p, k, q)-monens).
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Mopeni 4acoBUX pAJIiB, IO MICTATh CE30HHI (200 MUKIIIYH1) KoMIOHEeHTH. [IporHo3yBanHs Ha 6asi
ARIMA-monenei.

Burlai I. S. Models of nonstationary time series and their identification.

The report considers non-stationary time series and methods of their analysis and construction.
The main emphasis is on the method of building ARIMA-models and its numerical modifications.
Model of autoregression-integrated moving average (ARIMA (p, k, q)-model). Time series models
containing seasonal (or cyclicg components. Forecasting based on ARIMA models.

Bosuncokuii B.B, bepanikos A.I'. MojaesoBanns smart-jadoparopii 1jisi HABYAJIbHOTO

npouecy.

Jlist Toro, o6 CTBOPUTH 1 JOCTIAUTH MOZENb smart-naboparopii, Oyjio BUBYEHI BCi TOHSTTS
Internet of Thmgs (IoT), BI/I,Z[IJ'ICHO OCO6J‘II/IBOCT1 1 TEPCIEKTUBM B MaWOYTHHOMY, & TaKOK
POIIIIAHYTO HlI[pOSI[lJ'I IoT - pOSYMHI/II/I I[lM Horo BUHATKOBICTD, XapaKTepI/ICTI/IKI/I 1 HpI/I‘II/IHI/I
l'IOI'Iy.]'I}IpHOCTl Ha OCHOBI OTPpHUMAaHUX pCSYJ'IBTaTlB 6y1'[0 BI/IIIIJ'IGHO OCHOBH1 BI1JMIHHOCT1 “smart-
Ha60paTop11 Bl,I[ p03yMHOFO 6y,Z[I/IHKy 1 3aIlIpOIIOHOBAHO CTBOPUTU TAKY MOJCJIb 3a HOIIOMOI'ORO
nonatky Cisco Packet Tracer.

Volynskiy V.V, Berdnikov A.G. Simulation of a smart-laboratory for learning process.

All the concepts of the Internet of Things (1oT) were studied to create and explore a smart-
laboratory model. Besides, features and prospects in the future were highlighted. The loT
subdivision - "smart home", exclusivity, characteristics and reasons of popularity were considered.
Based on results, main differences between the "smart laboratory” and the "smart home" were
identified. To create such a model can use the Cisco Packet Tracer application.

I'oaoBuenko B.b., Ctpinens B.€. BunagkoBmuii Jric — yHiBepcaJbHH MeTOJ MAIIMHHOIO

HaBYaHHI.

byB mpoBeneHuii anamiz MeToAy BUMNAJKOBHX JiciB. Bu3HaueHi fioro mepeBaru Ta HEAOJIIKU.
lpencrasnenuii  anroput™ 1o0yAoBH BHIAAKOBOro Jicy. HaBeneHi pisHOBHAM iCHYHOUHMX
BHUIIAJKOBHUX JIlClB Ha ocnosi IIPOBEJICHOTO aHaJI13y OyIi0 mpUHHATE PilICHHS BUKOPHUCTATH JTaHUK
METOX U1 PO3B ’s;3aHHs 337a4l kiacudikamii 1 MpOTHO3YBaHHS CTaHY TNAII€HTIB y CHCTEMax
MCIHUYHOI'O MOHITOPUHTY.

Holovchenko V., Strilets V. Random forest is a universal method of machine learning.

The random forest method was analyzed. Its advantages and disadvantages was defined. The
algorithm of building a random forest was introduced. Varieties of existing random forests were
given. On the basis of the analysis, it was decided to use this method to solve the problem of
classification and prediction of the condition of the patient in medical control systems.

Kamumnik 1.0, CnopoB O.€, I'ymun [.B. Anaji3 cucreM renepanii Tekcry Ha 0asi

HAYKOBHUX Te3HCIB.

B pO6OT1 HpOBe,[[eHO aHaJi3 ICHYI-OHI/IX CUCTEM, IIIO MOXKYTbH 6YTI/I BI/IKO‘pI/ICTaHl JJIs1 pO3B }ISKy
3aﬂaq1 reHepaun TeKCTy Ha 0a3l Te3HuCiB. OCHOBHy yBary l'I]Z)I/I,[[lJ'IeHO PEKYPCHTHUM HeI/I]I)OHHI/IM
MepexcaM PO3TIAHYTO X 0cOOJMBOCTI Ta TI OCHOBHI aleTeKTypI/I 10 BI/IKOpI/ICTOBy}OTbCH I
renepauii tekcry. Iposeneno ananiz apxirekryp LSTM, GRU, naBeneno NPUHLUIH X pobotH,
repeBaru Ta HEIOJNIKH, BIAMIHH BiJ KJIACHYHHUX apXiTEKTyp PEKYPEHTHHX HEHUPOHHHX MEPEiK.
3DO6H€HO BHUCHOBOK IIOI0 X MOKJIMBOCTEH Ta YMOB 3aCTOCYBAaHH:I.

Kamyshnik D.O, Sporov A.E, Gushchin 1.V. Analysis of text generation systems based
on scientific theses.

This paper presents the analysis of the existing systems that can be used to solve the problem of
generating text on the basis of theses. The main attention is paid to the recurrent neural networks,
their features and basic architectures that used for text generation. The analysis of LSTM and GRU
architectures is carried out, the principles of their work, advantages and disadvantages, differences
from classical architectures of recurrent neural networks are given. It is made the conclusion on
their possibilities and conditions of application.

Kanayn B.M. Komn’ I0TePHA MOJie/Ib ABTOMATH30BAHOT0 po00Y0ro Micus nMcuxoJora.

IT daxiBui B yac mangeMii MarOTh HOBUH IEPCHIEKTUBHUI HAIPsAM po3BUTKY. Lle € po3pobka
NPOrPaMHUX pIICHb U [ICHXOJIOTIB. ABTOMAarn3oBaHe poboYe Micue Hajae JIOCTATHBO
IHCTPYMEHTapilo Uit poOOTH IICHXOJOra 3 TALIEHTOM B CHTYyalii mo CKianacs. B el yac
KOPHCTYBadi JaHOTO BeO-CepBICY amanTylOThcs A0 HU(PPOBOr0 KOHCYJIBTYBaHHA 1 HE OYyIyTh
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CIpuiiMaTH HOTo SK HenoTpiOHE HOBOBBeAeHHs. Kou maHmemis mpoiie, BCl 1[I KOPUCTYBadl BiKE
HaBPS UM MAYTh B IOBHUN OdIIaiiH.

Kaplun V.M. Computer model of an automated workplace of a psychologist.

IT specialists during the pandemic have a new promising direction of development. This is the
development of software solutions for psychologists. The automated workplace provides enough
tools for the psychologist to work with the patient in the current situation. At this time, users of this
web service are adapting to digital counseling and will not perceive it as an unnecessary
innovation. When the pandemic passes, all these users are unlikely to go completely offline.

KoBanenko A. B., bepanikoB A.I'. IlopiBHAJbHUI aHaJi3 e(eKTHBHOCTI OCHOBHHUX

iHCTpYMeHTiB KOHTPOJI0 sikocTi | T-nmpoexTy.

Jaa Toro o6 ,Z[OCJ'III[I/ITI/I MO,Z[GJ'IB OHIHKI/I SIKOCTI IT-ipoekTy, Oyau PO3IIISIHYTO BCI IMOHSTTSA

ynpaBanHﬂ npoekty", "kputepii”, "gkicTe" Ta "OIIHKa SKOCTI npoeKTy‘ Ban/I PO3IJISIHYTI
OCHOBHI 1HCTpYMeHTI/I KOHTPOJIIO SIKOCTI Ta B IoJaJIbIIIOMY HpoaHaJ'IISOBaHl Ha ocHoBi OTPpUMaHUuX
JOCIIIKEHb Oynu oOpaHi Hale(eKTUBHIII IHCTpYMEHTH 171 ouinku IT-mpoekry.

Kovalenko A. V., Berdnikov A.G. Comparative analysis of the effectiveness of the main

tools for IT-projects quality control.

In order to research the evaluation model of the IT project quality, the following terms have
been covered: project management, criteria, quality and project quality assessment. The main tools
for quality control have been analyzed and compared. Based on the result the most effective tools
have been chosen.

Ko3aos B.O., Jlasypuxk B. M. [Joctyn a0 0a3 maHux 3 BHKOPHUCTAHHAM IHCTPYMEHTIB

Prisma.

Po6Gota npucBsiueHa po3rsiay Prisma — HOBOro mporpamMHoro 3aco0y s poOOTH 3 JEeIKUMU
pensuiinuMu O6asaMu JIaHuX, AKMA nosuuionye cebe sk ORM (object relation mapping) HOBOrO
nokosinna 1 Node.js i TypeScript. ¥ po6oTi Ha npuKIai pilleHHs 3a1a4i MPOBEAEHHS OHJIAkH
ICHI/ITIB 1A CTy,IleHTlB ‘pO6I/ITI)C$I cnpo6a OLIlHI/ITI/I I[OHIJII)HICTI) BHUKOPUCTaHHA IbOI'0 IpOrpaMHOIro
3a0e31eUYCHHS I HCHABaHTaXKCHOT'O IMPOCSKTY.

Kozlov V.A., Lazurik V. M. Accessing databases via Prisma.

The work is devoted to the consideration of Prisma — brand-new software for working with
some relational databases, which positions itself as a new generation ORM (object relation
mapping) for Node.js and TypeScript. The work attempts to access the feasibility of using this
software for a lightweight project using student online examination example.

Maxkcumenko B.1O., Toacroaysbka O.I'. JlociaizkeHHss KOMII'IOTepHOI Mojesi BeO-

cepBicy nmepeBipKH 3HAHB.

VY poborti TIPOBOTTUTHCS JOCIIIIKEHHST KOMIT FOTEPHOI MO/Iesi BeO-cepBicy mepeBipku 3HaHb. Lle
Heo6xi)1Ho TOMY 11O, B 3B’SI3KY 3 €MiIEMIONIOTIYHOK CUTYali€r 6araTo 3aKiajiB MEPEHILIn Ha
JUCTAHLIMHUNA peXHUM POOOTH, BI,E[HOBII[HO TNepeBipKa 3HaHb CTaja HEMOXK/IHMBA METOJAMH, SIKi
3aCTOCOBYBalHCh paHime. ToMmy 3’sBuiach HEOOXIAHICTH Yy OpraHizaiii NepeBipKU 3HAHb
JIUCTAHLIMHUMHU METOJaMHU.

Maksimenko V. Y., Tolstoluzskaya O. G. Research of the computer model of the web

service for testing knowledge.

The paper examines the computer model of a web-based knowledge verification service. This
IS necessary because, due to the epidemiological situation, many institutions have switched to
remote operation, and therefore knowledge testing has become impossible using the methods that
were used earlier. Therefore, there is a need to organize knowledge testing using remote methods.

IMomoraes K.O, Aptiox O.A. Moaeian 3D-Bi3yadi3zanii HaBuaabHIX NpUMillleHb Kadeapu.

Mogens 3D-Bizyanizanii HaBYalbHUX NMpUMilleHb Kadenpu. [IpoBoauThes aHamis iCHYHOYMX
aporpam i1 CTBOPCHHA TpI/IBI/IMlpHOI Fpad)lKI/I BI/ISHa‘-ICHHSI nepesar Ta HC,I[OJ'I]I(IB pO3FJI$IHyTI/IX
aporpam 3D-Bl3yam3au11 OOupaerbcs porpama s BI/IplLueHH;I 33.,[[3‘-11 ctBopeHHs1 3D-moneni i
0OIpyHTOBYEThCA 11 BHOIp. OMUCYIOThCS pe3yabTaTH BHKOHAHOI 3ajJadi Ta HAJAIOThCA MaTIOHKH
JJIs IEPETIIAaY.

Pomohaiev K.O, Artyukh O.A. 3D-visualisation model of classrooms of the department.

3D-visualisation model of classrooms of the department. An analysis of existing programs for
creating three-dimensional graphics. Identification of advantages and disadvantages of the
considered programs. The program for the decision of a problem of 3D-model creation is chosen
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and its choice is proved. The results of the completed task are described and pictures are provided
for viewing.

IHonomapenko B.B. IopiBusanns i anauaiz Content Management System ta Web Content

Management System.

«Cucrema ynpaBanHﬂ KOHTCHTOM» € YHlBe‘pcaJ'II)HI/IM Te]f)MlHOM I[J'ISI CHCTEM, SIK1
3a663neqy}oTL po60Ty OLIBIIOCTI BEO-CAlTIB, yIPaBIISIOTh, 3,[[661J'H>IH01"0 BHyTpmJHlM KOHTECHTOM
1 I'IOH_II/IpIOIOTB Horo 110 p13HI/IM az[pecaTaMY pO60T1 npoaHan13OBaH1 OCHOBHI BHUIN CHUCTEM

YIPaBIiHHSA KOHTEHTOM. Posrusnyti kimro4osi ocobausocti CMS ta WCMS. 3po6iieHo BHCHOBOK
PO Te, SIK BApTO BUOUPATH Ty UM 1HIILY CHCTEMY YIIPABIIiHHS.

Ponomarenko V.V. Comparison and analysis of Content Management System and Web

Content Management System.

"Content management system" is a universal term for systems that ensure the operation of most
websites, manage, for the most part, internal content and distribute it to different recipients. The
paper analyzes the main types of content management systems. The key features of CMS and
WCMS are considered. The conclusion is made on how to choose one or another management
system.

Py:xancoka A. B., Bacuabepa JI. B. Orasia Ta anagi3 6i0gioTexk KOMII'IOTEPHOTO 30PY IJIs

00po0KH 300paxkeHb, BAKOPUCTOBYBAHUX B MAUIMHHOMY HAaBYaHHi.

Po3rnsHyTo Ta ONMCaHO MOYKIJIMBOCTI MOIYJSAPHUX 616J110TeK 3 00poOKM 300pa>keHb s
IoAaJIbII0OI0 BUKOPHUCTAHHA B MaIHI/IHHOMy HaBLIaHHl Ta IJIs1 KOMH IOTG‘[)HOFO 30py. H‘peI[CTaBJIeHl
PE3yNIbTaTH MPOBEACHOTO aHAITI3Yy MOPIBHIHHS 010J1I0TEK Ha HAOOPI orepartii.

Ruzhanska A. V., Vasylieva L. V. Review and analysis of computer vision libraries for

image processing used in machine learning.

Various possibilities and advantages of popular image processing libraries for further use in
machine learning and computer vision are described. The results of the analysis of comparing
libraries on a set of operations are considered.

Tecnenko A.FO, IToropina K.B. MaremaTrnuHa moaesqb modyaoBu ta oopooku OFDM

CUTHAJIB Ha QizuyHOMY piBHI Wifi leOTOKOJIiB

Onucyerbes akTyanbHICTh npejcTaBienoi Texuonorii OFDM, mepenymoBn ii moaudikaii.
PosrisiiaeTbess MPUHIMN POOOTH MOJENl 1 MareMardyHo aHanisyerbes. IIpencraBiustoThes
TepeBaru mepeji iCHyYMMU TEXHOJIOTISIMH OOPOOKH CUTHANIIB. Peai3yeThest MpakTuuHa po3podka
IIPA  BUKOPHMCTAHHI IIBHUIKOrO TIiepeTBOpeHHS Dyp'e. MoaudiKyrOTbCA OTPHUMaHi HEIOJIKH,
MIPOTMOHYETHCS CIOCIO BUPILIEHHS BUKOPUCTOBYIOUH alredpaiyHy CUCTEMY PIBHSHb.

Teslenko A.Y, Pohorila K.V. The Mathematical model of construction and processing of

OFDM signals at the physical level of WiFi protocols.

The relevance of the presented OFDM technology, prerequisites for its modification are
described. The principle of operation of the model is considered and mathematically analyzed. The
advantages over existing signal processing technologies are presented. Practical development is
implemented using Fast Fourier Transform. The obtained disadvantages are improved, a solution
method using an algebraic system of equations is proposed.

Toacrony3bkuii €./1., bepaniko A.I'. JlocaigkeHHsl mapamMeTpiB ceMaHTHKO-YHUCI0BHX

cnenndikaniii mapaJjeJbHUX NPoIECIB.

JlocimiukeHHss mepeBar napajielbHUX O0YMCIEHb Y MOPIBHAHHI 3 TIOCIHIIOBHMMH, aHalli3
IapamMeTpiB CEMAHTHKO-YMCIIOBUX Creludikaiili napagelbHuX MPOLECIB 3 METOK MOPIBHAHHSA
CUC 3 IHIIMMH ICHYIOUHMMH 3aco0aMH po3lapaljieIrOBaHHS, aHaTi3 IepeBar Ta 0COOJMBOCTEH
Bukopuctanas CUC npu po6oTi 3 IT mpoekramu.

Tolstoluzkyi Y.D., Berdnikov A. G. Investigation of parameters of semantic-numerical

specifications of parallel processes.

Research of advantages of parallel calculations in comparison with consecutive calculations,
analysis of semantic-numerical specifications parameters of parallel processes for the comparison
SNS with other existing parallelization's tools, analysis of advantages and features of using SNS at
IT projects work.
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Ymanenr K.B. [IIpoOieMn paHXupyBaHHsI peJleBAHTHHUX pe3yJbTaTiB, 110

NMOBEPTAIOTHCA 10 PI3HMX MOIIYKOBHX 3aMUTAX.

PamxyBaHHS 3a pEICBAaHTHICTIO JOKYMEHTIB € OCHOBHOIO MpoOJIeMOI0 iH(OpMAIiifHOTO
nomyky (IR) i rpae dyHmameHTaabHY pOJIb B MONYJSIPHUX IMOIIYKOBUX CHUCTEMax, TaKUX SK
Google, Bing, Baidu abo flunekc. Monens pamXupyBaHHsS CIPAMOBAaHA HA OLIHKY 3B'S3KYy MiK
3aIUTOM 1 PI3HUMH TEKCTOBMMH JIOKYMEHTAaMH, TPMCBOEHHS BHIIMX OLIHOK JIOKyMEHTaM, SKi
OLTBIIIE BIIMOBINAIOTH BX1IHOMY 3anUTY. PO3TIISIHYTI TpOOJIeMH OIIHKU SKOCTI pOOOTH MOITYKOBOT
CHUCTEMH, 3aCHOBaHI Ha aHaIi31 pe3yJIbTaTiB pOOOTH CUCTEMH.

Umanets K.V. Problems ranking relevant results returned for various search queries.
Ranking by relevance of documents is a major problem of information retrieval (IR) and plays
a fundamental role in popular search engines such as Google, Bing, Baidu or Yandex. The ranking
model is aimed at assessing the relationship between the query and various text documents,
assigning higher scores to documents that are more consistent with the incoming query. Problems
of estimgéiondof quality of work of search system based on the analysis of results of work of system
are considered.

HBuakuii 1O.K., Cnoopor O.€., I'ymin LB. J/ocaigkenHs KoMIpoMiciB npu

NMPOEKTYBaHHI po3noaijieHnx cucreM i3 BukopucranaamM CAP Teopemu.

Posrmsimaetoes CAP Tteopema Ta 11 cydacHi Mozu/ld)u(aun s ,Z[OCJ'IiI[)KeHH}I pI3HUX
KOMHpOMiCiB SIKI MOXKYTb BHWHHUKATH IIPpH HpOCKTYBaHHl Cy‘IaCHI/IX pOBHOI[lJ'IeHI/IX CUCTCM.
O6F OBOPIOKOTHCA ITMTAHHSA ,Z[OLIiJ'ILHOCTi BI/IKOpI/ICTaHHH TCOPEMU, i HG,HOJ'IIKI/I Ta MEpcBaru Ha
INepmunx crarax aHaJ'IBy Ta H‘pOCKTy'BaHHl Ha HpI/IKJ'IaI[aX CXOBI/IH_I JaHUuX. HpI/I,I[IJ'IeHa yBara
(hopMyIIIOBaHHIO KOMIIPOMICIB y TEOpEMi Ta Pi3HUM CTpaATErisIM IX BUPIIICHHS.

Shvidkoy Y.C., Sporov A.E., Gushchin L.V. Investigation of trade-offs in the design of
distributed systems using the CAP theorem.

CAP theorem and its modern modifications are considered to investigate different trade-offs
that may occur when designing modern distributed systems. The issues of expediency of using the
theorems, its advantages and disadvantages in the first stages of analysis and designing of data
storages are discussed. Paid attention to the formulation of trade-offs in theorem and various
strategies for their solution.

Py3ym:kenk C.P. Po3po0ka cTPYKTYPHOI CXeMH B3a€MOAII0YUX TEXHOJIOTIH /151 HABYAHHS

HEHUPOHHUX MEPEK.

HaitBaxxnuimoro BrnactuBicTio HM € 37maTHICT, HaBUaTHCS Ha OCHOBI 0OpOOKH AaHHUX
OTOYYHOYOI0 CEPENOBUINA 1 B PE3y/IbTaTi HABYAHHS MIJBULIYBATH PiBEHb HpOI[y'KTI/IBHOCTl
cucteMd. Y poOOTi JOCTIIKYHOTBCSA TEXHOJOTII, 10 3aCTOCOBYIOTBCS JI/Isl HABYAHHS HEHPOHHMX
Mepex 0e3 yuuTens, 0COOJIMBOCTI Ta METOAM HaBYAHHS HEHPOHHUX MEPEK JUIsl BUPIIICHHS 3aja4
NLP (aHrn Natural Language Processing). Po3poGieHo CTPYKTypHY CXeMy B3a€MOJiIOYMX
TEXHOJIOTIH I HABYAHHS HEHPOHHMX MEPEX Ha TPUKIAl BUPILICHHS JBOX 0a30BHMX 3a/a4
00poOku mpupoaHoi MoBu — aHamiz tekcry (amra. Natural Language Understanding, NLU) Tta
reneparis Tekcry (anri. Natural Language Generation, NLG).

Ruzudzhenk S.R. Development of structural interacting technologies scheme for training

of neural networks.

The most important neural networks’ property is the ability to learn based on the processing of
environmental data and as a result of learning to increase the level of system performance. The
paper investigates the technologies used for learning neural networks without a teacher
(unsupervised learning), features and methods of learning neural networks to solve Natural
Language Processing (NLP) tasks. A structural interacting technologies scheme for learning neural
networks has been developed on the example of solving two basic problems of natural language
processing - text analysis (Natural Language Understanding, NLU) and text generation (Natural
Language Generation, NLG).
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