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VJIK 004.01/08

30ipauk Te3 momosinedt XIII MixknapogHoi HayKOBO-TIPAaKTUYHOI KOH(pepeHIl
«Indopmaniiini Texnosnorii 1 aBromaruzaris — 2020», (Oxpeca, 22 - 23 xoBtHs 2020
p.) / Onmeckbka Harl. akaj. xapd. Texaojoriid. — Omeca: OHAXT, 2020. — 308 c.

30ipHUK MaTepiamiB  KOH(EPEHIl MICTUTh TEe3W JIOMOBIJAEH HAYKOBUX
JTOCIDKEHh 32 aKTyaJbHUMHM TMpoOJieMaMH Yy Taly3sX, BIJIHECEHUX [0
3arajJbHONPUUHSTOrO TepMiHa «IHmycTpist 4.0».

PosrnsHyTi TMTaHHA MaTeMAaTHYHOTO 1 KOMI'FOTEPHOTO  MOJICITIOBaHHS;
VIOpaBIiHHSA, OOpOOKM Ta 3axucTy I1HQoOpMalii; MPOEKTYBaHHS 1H(MOPMALIHHUX
CUCTEM 1 TMPOTPaMHUX KOMIUIEKCIB; IITYYHOTO 1HTENIEKTY; aBTOMaTH3alli
pOOOTOTEXHIYHUX CHCTEM; KOMITHOTEPHUX TEJICKOMYHIKAUIMHUX MEpEex Ta
TEXHOJIOT1H; aBTOMAaTH3allli Ta YNPaBIiHHS TEXHOJOTIYHUMH MPOILIECAMH; HOBHUX
1H(hOpMAIIHUX TEXHOJIOT1H B OCBITI.

PesynpTaTi OCTIKEHD TPEACTABISAIOTH COOOI0 CBOEPIAHHUI 3pi3 Cy4acHOTO
CTaHy CIIPaB y MepPEepaxoBaHUX Taly3siX 3HaHb, SIKU MOXKE JOIMOMOTTHU SIK (axXiBIsM,
TaKk 1 CTyJA€HTaM BHIIIB CKJIACTH 3arajbHy KapTUHY PO3BUTKY 1H(GOpMAIITHUX
TEXHOJIOT1H Ta MOB’SI3aHUX 3 HUMH IMUTAHb.

B 36ipHuKy mnpencraBieHi pe3yiabTaTy JOCTI/KEHb B 3a3HAYCHHUX TaTy3s1X 3HaHb
B IT nepenoBux yHiBepcuretax 3 Kuesa, Xapkosa, JIbBoBa, Onecu, Binnui, {Himnpa,
MuxkostaeBa (OBHHI CITUCOK YYaCHHUKIB-OpraHi3aiiiii quBucs Ha ctp.11). HasBHicTh y
MOJaHUX MaTepiayiax iH(opMallii aHTIIIHCHKOI0 MOBOIO JTO3BOJISIE BUKOPHUCTOBYBATH
30ipHUK Te3 sIK 3aci0 KOMyHIKAIlil Mi’K BUCHUMU PI3HUX KpaiH.

30ipHUK pO3paxOBaHO HA HAYKOBUX TIPAIIBHUKIB, BHUKJIAJadiB, AaCIIPAHTIB,
CTYJICHTIB BUIIIMX HABYAIBHUX 3aKJIiB, SIKI HAMAralOThCs JI3HATUCS TIPO CyYaCHUN
ctaH Hayku B IT-ramy3i Ta TeHACHINI pO3BUTKY Taly3ed aBTOMaTH3aIlli
TEXHOJIOTIYHUX TpoleciB  Ta poboroTexHiku. Ll iHpopmaris wmoxe OyTu
BUKOPUCTAHA JJIs BUPINIEHHS [IUPOKOro Kojia Mpo0sieM B 3a3HaYEHUX pO3/iiax, M0
BUHUKAIOTH SK B HaBYaJIbHOMY TIPOIIECi, TaK 1 B JOCIIJIHUIILKOMY 1 HayKOBOMY
TUTaHAX.

PekomenyioBano no mnyOmikamii Buenoto Panoro IHcTHTYTy KOMIT'POTEpHHX
cucteMm 1 texnosorii «Iumyctpis 4.0» im. I1.H. IlnaronoBa Onecbkoi HaliOHAIBHOL
akaniemii xapuoBux TexHosorii Bix 02.10.2020 p., npotoxoi Ne 2.

Mamepianu, 3aneceni 0o 30ipHuKa, OpyKyrOmscs 3a A8MopCbKUMU OPULTHATIAMU.

3a 0ocmosgipuicms inpopmayii gionogioae aemop nyoaikayii.

© Opecbka HalllOHAJIbHA aKaJAeMisl XapuoBUX T€XHOJIOT1i, 2020



KORNIENKO IU.K., LYATANSKA V.0O. Quality control and certification in the modern world
(Odessa National Academy of Food Technologies)

64

KOPHIEHKO [O.K., KPYIJIEM O.B. AHamiTWuHi [OCITiKEHHS 3a JIOMOMOTOIO BeO-caiiTy
BCEYKpaiHCHKOI HayKoBO-MeToAmuHoi KoH(epeHtii (Omecpka HamioHaTbHA aKaJeMis XapdoBUX
TEXHOJIOT1H)

66

JIATIELLb O.B. IlopiBHsnpHMIA aHami3 METOAIB KiacTepu3alii (JHimporneTpoBchkuil HalioOHATBHUN
yHaiBepcuteT iM. O. ['oHuapa)

68

MAHBKYTA .M., MOI'IUIEM C.O. Po3pobka Mozeni aHami3zy 3arpo3 inpopMamiiiniii 6esmerni Ha
ocHoBi DLP-Texnonorii (BilicbkoBa yactinaa A-1815)

69

IIYUEHKO B.O. CuHTe3 Ta JOCITIIKEHHs amapaTypd 3aXHCTy iH(OpMAIil MepemKosocTiiikum
kozoM boy3a-Hoyaxypi-XokBinrema (XapKiBCbKHI palioTeXHIYHUN KOJIEK)

72

POMAHIOK O. H., KYPIHHUI M.C., BATKIH C.I., JJIUICEHKO €.C. Bukopucrasus mMetony A-
Oydepa s aHTHATIAM3MHTY TPUBUMIPHUX 300paxeHb (BiHHMIbKMN HALIOHAIBHUHM TEXHIYHUN
YHIBEPCHUTET)

75

POMAHIOK O. H., POMAHIOK C.O., BII'AC O.I.,, POMAHIOK O.B. KoM 'torepra mporpama
JUIS BU3HAYEHHsI Koe(illieHTa CreKyIspHOcTi oOmuuus JoauHd (BiHHMIBKHE HallOHATBHII
TEXHIYHUH YHIBEPCHUTET)

7

I.SYDORKO, R.BAITSAR. Analysis of research methods in clinical and diagnostic laboratory (State
Enterprise "Lviv Scientific and Production Center for Standardization, Metrology, and Certification,
Lviv Polytechnic National University)

79

TemaTuuHNii HAPSIM «ABTOMATH3ALlisl TA YIPABJiHHA TEXHOJIOTiYHUMU MPOLIECAMU

HERA V.Ya., SHABATURA Yu. Electromechanical microprocessor system of intellectual control
of the lubrication system of the internal combustion engines (HaiionanbsHa akamemis CyXOIMyTHHX
BilicbK iM. reThMana I1. Caraiimaunoro)

81

HABUIEV K.O., YEHOROV V.B. Development of an automatic control system for the self-
adapting gripper (Odessa National Academy of Food Technologies)

83

KULYNYCH E.M., NAZAROVA 0.S., GONCHAROV D.V., CHERNYSHEV S.G. Laboratory
stand with wireless interface for study of automatic control systems of DC electric drive
(Zaporizhzhia polytechnic national university)

86

LARSHIN V.P., LISHCHENKO N.V. Technological processes and systems automation principles
(Odessa National Polytechnic University, Odessa National Academy of Food Technologies)

89

OSADCHYY V.V., NAZAROVA 0.S., OLEINIKOV M.O. Investigation of the automatic control
system for two-mass position electric drive (Zaporizhzhia Polytechnic National University)

92

ROMASEVYCH Y.O., LOVEIKIN V.S., LIASHKO A.P. Method of synthesis of fast fuzzy-
controllers (National University of Life and Environmental Sciences of Ukraine)

95

SHULZHENKO S.S., NAZAROVA 0O.S., OSADCHYY V.V. Height adjustment of the cabin stop of
the two-speed elevator according to the load identification method (Zaporizhzhia Polytechnic
National University)

97

VIESIELOVSKY D., IVASCHENKO O., ISCHENKO M. Monitoring and managing system of
microclimate indicators in educational facilities (Kryvyi Rih National University)

99

YANAKOV V.P. Analysis of the dough mixing theory innovations (Melitopol Institute of Public and
Municipal Governiment"Classic Private University")

101

ZAKHARCHENKO D. 0. Use of devops methodology and cloud technologies to increase the
automation level of information systems for sports organizations (Kharkiv National University of
Radioelectronics)

104

BUNETSKA 0O.0. Automation of agricultural land monitoring using unmanned aircraft (Kharkov
National University of Radio Electronics)

106

I'PABAHOBA K. €., MA3VYP O. B. JlocnimkeHHs porecy TepMOBaKyyMHOT 0OpOOKH XapyoBHX
MPOJIYKTIB: CTPYKTypHa Ta TapamMeTpuyHa imeHTH(IKalis, iMiTaliiHe MOJCIIOBAHHS MPOIECY
(Omechka HallioHaTbHA aKaJIeMisi XapuOBUX TEXHOJIOTIH)

107

I'VPCbKUI 0.0., TOHYAPEHKO O.€., JIVBHA C. M. Bisyanisarist npoueciB HacTpOIOBaHHs
OaraTopiBHEBHX CHCTeM aBToMaTW4HOro ympapiinHs (Ojechbka HalliOHAJIbHA aKaJeMis Xap4OBHX
TEXHOJIOT1H)

110

JAWUMHUTPOB 10.10., KYBOB BL.I., IIMYVYTTH B.B., BEHIOX B.B. ABTOMAaTH30BaHa CUCTECMa
KOHTPOJIIO Temrepatypu 3epHoBoi macu (Yopaomopcrkuit Hanionansauii YuiBepeuter im. Iletpa
Morumn, TOB Imkxenepro-Bupoonnya Komnanis «TOMUKCy)

112




Cnucok opeanizauyii,
npPeoOCmagHUKU AKUX 631U y4acmbv Y KOHghepenuii

Belarusian National Technical University
Institute of Automation and Electrometry SB
National Research Nuclear University
Turan University, Almaty
University of Bielsko-Biala, Department of Informatics and Automatics
Binnunbkuii HanioHaJbLHUI TeXHiYHUI yHiBepcUTeT
Hepxasue IlinmpueMcTBo «JIbBiBCTAHIAPTMETPOJIOTiS»
JHinponerpoBchKkuii HAMiOHAJBLHNUI yHiBepcuTeT iM. O. I'onuapa
JloHenbkuii HanioHaabHMI yHiBepcuTeT iMeHi Bacuia Cryca
Incturyt BilicbkoBo-Mopcebkux Cuin HanionaasHoro yHiBepeurerty ""Onecbka Mopchbka akajgemist"
IncTuryt kidepHeruxku imeni B.M. I'mymkoBa HAH Ykpainu
IncturyT npodaem matemaTnuyHux MamuH U cucteM HAH Ykpainn
KpuBopi3bkuii HanioHanbHUIA yHiBepcuTeT
Jlyubkuii HauioHaIbHUI TeXHIMHUIT YHIBepcuTeT
JIbBiBCcbKMIi IepKaBHMI YHIBepCUTET BHYTPIlLIHIX CIIPaB
JIbBiBCbKHI TOProBeIbHO-eKOHOMIYHMII YHiIBepcuTeT
Mi:kHapoaHuii HAYKOBO-HaBYAJIbLHMII HeHTP iHdopmaniiinnx TexHoorii i cucrem HAH i MOH
Ykpainun
MetiTonoJIbCHKUI iHCTUTYT JeP:KABHOI0 TA MYHIMIIAJBHOIO YIpaBJiHHs KinacuuHoro npuBaTHoro
YHiBepcHuTeTYy
Mexaniko — TexnoJioriunuii koJyemx OHAXT
HamionanbHa akaneMisi CyXOMyTHHX BiliCbK
HamjionanbHa Metasypriiina akajemiss Y kpainu
Hanionanbuuii TexHiunmii ynisepenTeT «XapKiBCbKNH MOJTITeXHIYHUH IHCTHTYT»
Hauionanbuuii TexHiunuii yniBepcuret Ykpainu « KniBcbkuii moJiitexHiunuii incTutyT iMmeni Iropst
CikopcbKkoro»

Hamionansnuii ynisepcurer "JIbBiBcbka moJiiTexnika'
Hauionanabuuii yniBepcureT ”O/iecbka OPUAUYHA akageMin”
Hanionajabuuii yHiBepcuTeT «3anopizbka mojiTexHika»
Hanionanbuuii yHiBepeuTeT «Ofecbka MOpchbKa akaaeMisDy
HanionanbHuii yniBepcuTeT 6iopecypcis i NpUPoAOKOPUCTYBAHHA YKpaiHN
HaunionajabHuii yHiBepcuTeT KopadaedyayBanHs iM. anm. Makaposa
Ogecbka iepKaBHA aKaJeMisl TEXHIYHOI0 pery/JTI0BaHHS Ta IKOCTI
Ojecbka HanioHaTbHA akaneMis 3B’ 53Ky iM. O.C. ITomoBa
Ojechbka HanioHATbHA aKaJeMisl Xap4YOBHX TEeXHOJIOTIiH
Onecbkuii HalliOHATBHU MOJIITEXHIYHMIT YHiBepcuTeT
Opnecbkuii HanioHaJabHMI yHiBepcenTeT iMeHi I.I.MeunnkoBa
Onecbkuii TexHiunuii paxosuii kosaeq:k OHAXT
IIpua3oBcbKuii Aep:kaBHUI TeXHIYHMI YHiBepcUTeT
CyMcbKui Aep:KkaBHU YHIBepcUTeT
Cymcbkuii kose:k xap4oBoi npomuciaosocti HYXT
CxigHoeBponeiicbkuii yHiBepcuret imeHni Payda AdJasizoBa
TepHonminbchbKNii HAIOHANBLHUN MeTMYHUI YHiBepCHTET
Ykpaincbka akajaeMisi ApyKapcTBa
YxkpaiHcbKuii Aep:KaBHMII YHiBepCHUTET 3aJi3HHYHOI0 TPAHCIIOPTY
YHiBepcuTeT Aep:KkaBHOI (PicKaJbLHOI CITy:KOM Y KpaiHH
XapkiBcbknii Hanionanuuii YuiBepcurer Panioenekrponiku
XapkiBchbkmii pagioTexHidYHMI KoJIeTK
YopHoMopcbKuii HanioHATLHMIA yHiBepcuTeT iMeHi Ilerpa Morniam

11



VJIK 004.4

[TOPIBHSJIBHUI AHAJII3 METO/JIIB KJIACTEPU3AILIIT
JIATIEIIB O.B. (olgavlapec@gmail.com)
JlainponeTpoBchKuit HarlioHansHuM yHiBepcuTeT iM. O. I'onuapa (Ykpaina)

B me3ax npedcmasnena 3azanbHa Xxapakmepucmuxa npoyedypu KiadcmepHo2o aHanisy. HaeeoeHo 02750
iCHYOUUX Ni0X00i8 00 BUPIWEHHS 3a0a4i Kiacmepusayii ma MamemamuyHux Memooié KI1acmepHo2o (HAI3Y
Odanux. Ilposedeno kracugixayito ma aumaniz IiCHyHOYUX al2OPUMMIE KIACMEPHO20 AHANI3Y, DPO32TSAHYMI
nepesazu ma HeOOiKU YUX aieopummis.

CrpiMKe HOCHJICHHS TOTOKIB Ta 3pOcTaHHs 00’€MiB iH(opMmalii B HABKOJMIIHBOMY CBIiTI CIIOHYKAa€e

CyYacHi TEXHOJIOTIi JI0 aKTyaJbHOTO 3aBJIaHHS MIBUIICHHS e(DEeKTUBHOCTI MOIIYKY HeoO0Xi1/1HOT iHopMarlii B
riobansHOMY iH(POPMAIIHHOMY TIPOCTOPI.
Lle 3aBmaHHs BUMara€e AOCHIJDKCHHS Ta PO3POOJIEHHS METOJIB 1 alTOPUTMIB PO3MOMiNY iHGOpMAIiitHIX
Mozeneld 00'eKTiB Ha TEBHI TIpymd i KiIacH. 3aBJaHHSA TaKOrO POJY BHHHKAIOTH B TAKMX CYJacHHX
iHpopMaIiitHuX TexHomnorisix sk Data Mining, Text Mining, Web Mining, po3mi3HaBaHHs 00pa3iB, MalllMHHE
HaB4YaHHA. B 1IbOMy HampsMy HayKOBHI iHTEpec MPEICTaBISIOTh METO/IM KilacTepu3amii. BamBicTh mux
METOAIB HOJSIra€ B TOMY, 110 BOHU JO3BOJISIIOTH BHIUIMTH IPyNU iH(OpMaliinux o0’€eKTiB, OIM3BKUX 3a
MEeBHUMHU O3HaKaMu, 0e3 Oyap-sKoi momnepeanboi iHdopmarii npo po3noain iHGopMamiiHuX 00’€KTiB Ha
rpynu [2].

Knacrepuzanis B Data Mining 3100yBae miHHICTh 32 YMOBH, KOJHM BOHA BHCTYIIA€ OJHUM 3 €TaIliB
aHayizy JaHux, MoOyJOBH 3aKiHYEHOTO AHAIITHYHOTO PO3BSIBKY. AHANITHKY dacTime Jiermie BUAUTUTH
TPYIN CXOKUX 00'€KTiB, BUBUNUTH 1XHI OCOOIMBOCTI M OOYAYBaTH [Uisi KOXKHOI TPYIH OKPEMY MOJIEIb, YHM
CTBOPIOBATH OJHY 3arajlbHy MOJENb s BCIX JaHWX, IO BHCYBa€ MPOOJIEeMy aHali3y aJrOpUTMIB
KJIacTepHu3allii s 3a7a4 IHTEJIeKTyaIbHOTO aHaJli3y TaHuX B PO3PsA akTyalibHuX [1].

[Ipu BuKOHaHHI KiacTepu3alii Ba)KIIMBO BU3HAYMUTH, CKIIBKH B PE3yJbTaTi 1€l Mpoleaypu MOBHHHO
OyTH MOOYI0BaHO KIIACTEPIB.

Ampiopi mepemOadaeThCs, MO KiacTepHU3allisl IMOBMHHA BUSIBUTH MPHUPOTHI  JIOKAbHI 3TYIICHHA
00’ekTiB. ToMy KITBKICTh KJIACTEpPiB € MapaMeTpoM, SIKMH YacTo CYTTEBO YCKIQJHIOE aJITOPHUTM, SKIIO
nepeadavaeTbes, o0 BiH HEBIIOMHI 1 CyTTEBO BIUTUBAE HA SIKICTh Pe3yJIbTaTy.

ANTOpUTMH KJIacTepu3arii 3a3Buuail OYIyeThCsl SIK MEBHUN CIOCiO mepedopy KUTBKOCTI KiIacTepiB i
BU3HAYEHHS HOTO ONTHUMAIBEHOTO 3HAUYEHHS B I1POTIeCi epedopy Ta BKIFOYAOTh 5 OCHOBHUX KPOKIB:

1. BinOip Bubipku Jyist KjacTepu3anii.

2. BuzHaueHHs 03HaK, 32 SKUMHU OYIYTh OIIIHIOBATHCS 00’ €KTH B BHOIPIIi.

3. O0uHCIIeHHs 3HaYEeHb Ti€T a00 1HIIOT MipH MOIIOHOCTI Mi’K 00’ €KTaMH.

4. 3acTocyBanHs KJIACTEPHOT0 aHaJi3y JJIsl CTBOPEHHS TPYI MOAIOHUX 00’ €KTIB.

5. Ileperipka 1OCTORIPHOCTI Pe3y/IbTaTiB KJIACTEPHOTO PO3B’SI3KY.

Ha crorosHi icHye BenmMKa KiTBKICTh METOJIIB PO3OUTTSI TPYI 00’€KTIB Ha KiIacTepH. ICHye JeKibKka
JIECSATKIB aJITOPUTMIB 1 IIe OLIBIIe TX MOAU(IKALIIH.

MeToan K1acTepHOro aHalli3y J03BOJIAIOTH PO3B’sI3yBaTH HACTYIIHI 3a/1a4i:

— mpoBeacHHs Kiacudikaiii 00’eKTiB 3 ypaXyBaHHSM O3HAaK, IO BiJIOMBAIOTH CYTHICTh, MPUPOIY
00’exTiB. PO3B’s130K Takoi 3aladi NpPUBOJUTH JO TOTIHONEHHS 3HaHb IMPO CYKYIHOCTI OO0 €KTIB, SIKi
MIIIAI0THCS KiTacuikarrii;

— TiepeBipKa BUCYHYTHX MPHUIYIIEHb MMPO HAsBHICTH MEBHOI CTPYKTYPH B JOCIIKYBaHIi CyKYITHOCTI
00’€eKTiB, TOOTO BiZIOYyBa€THCS MOUTYK ICHYIOUOT CTPYKTYPH;

— moOy10Ba HOBHUX KIIaCU(IKaIii s SBHII, SIKi BUBYEHI MaJIO, KOJIU MOTPIOHO YCTAHOBUTH HAasBHICTh
3B’S3KiB yCepeIMHI CYKYITHOCTI 1 CIIpoOyBaTH PUBHECTH B HEl CTPYKTYPY.

Mertoau KITaCTepHOIr0 aHalli3y MOXKYTh OYTH iepapXiuHUMH 1 HeiepapxiuHumu [3].

Bubuparoun MK iepapXiYHUMH ¥ HeiepapXiyHUMH METOJaMH, MOTPIOHO BpaxXOBYBATH IXHi
ocobimBocTi. HeiepapxidHi MeTOIM BHSBISIOTH BHINY CTIMKICTh MIOAO IIYMIB 1 BUKHIIB, HEKOPEKTHOTO
BUOOPY METPUKH, BBEICHHS HE3HAUYIIMX 3MiHHHMX Yy Habip, mo Oepe yuacTh y kinactepusanii. LliHoro, mo
JIOBOJIUTHCSI IUIATHTH 32 11i IEPeBard METOY, € CJI0BO "arpiopi”. AHAJIITHK MOBUHEH 3a3/1aJIeTi/[b BUBHAYUTH
KITBKICTh KJIACTEpiB, KUIBKICTH iTepalliii abo mpaBWO 3YNWHKHA, a TaKoX JesAKi 1HIII TapamMeTpu
kiactepu3aitii. Lle oco0nmmBo ckmagHo (haxiBIsIM-TIOYATKIBIISIM.

SIKmo Hemae MPUIMYLIEHb WIOAO KUJIBKOCTI KIacTepiB, PEKOMEHIYIOTh BHUKOPHCTATH iepapxiuHi
anroputMu. OJHaK SKIMIO OOCST BHOIPKHM HE J03BOJIAE I€ 3pOOWUTH, MOXKIMBUN IIISAX — MPOBECTH HU3KY
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EKCTIEPUMEHTIB 3 PI3HOI0 KiNBKICTIO KJIAcTepiB, HANPHUKIAJ, NOYaTH PO3OMBKY CYKYMHOCTI AaHUX 3 JBOX
IPYII 1, HOCTYNOBO 30UIBIIYIOUM 1X KiNBbKICTh, MOPIBHIOBATH Pe3yJIbTaTH. 32 paXyHOK TaKkoro "BapiroBaHHs"
pEe3yIbTaTIB TOCATAETHCS TOBOJI BETMKA THYUKICTh KJIacTepH3aIlii.

lepapxiuni Meronu, Ha BIOMIHY BiJ Hei€papXidHUX, BiIMOBISIOTHCS BiJl BH3HAYEHHS KIiJTBKOCTI
KJIAcTepiB, a OyIyloTh T[OBHE JEepeBO BKIaACHUX KiactepiB. CKIQJIHOCTI i€papXi4HUX METOIIB
KJlacTepuzanii: oOMexeHHs o0csry Habopy HaHHMX, BUOIp Mipu OJM3BKOCTI, HETHYYKICTh OTPUMAaHUX
kimacudikamiid. [lepeBara 1iei Tpymu METOIB IMOPIBHSHO 3 HElEpApXidHUMU METOJaMHU — iX HAOYHICTH 1
MOJKIJIUBICTD OJIEPXKATH JIeTajJbHE NOAAHHS CTPYKTYPH AaHUX.

BukopucToBytoun iepapxiuHi METOIM, MOIJIHMBO JOBOJI JIETKO 1leHTH(IKyBaTH BHKHIU B HaOOpi
JaHUX #, y pe3ynbTati, MABUIINTH SKICTh NaHMX. Llg mporenypa € OCHOBOIO JBOKPOKOBOTO AJIrOPUTMY
kinactepu3zaiiii. Takuii HaOlp MaHMX Hajgaml MOXKHA BHKOPUCTATH [UIsl TMPOBEICHHS HElepapxidHOl
KJlacTepu3arii.

IcHy€ 11 OJIMH acHeKT, Mpo KUil ciia 3ragaT. Lle nmuTaHHs KiacTepu3allii BCi€l CyKYMHOCTI JTaHUX
abo k 11 BuOipku. Ha3BaHmii acmekT BaXIUBHH it 000X PO3TISIHYTHX TPy METOJIB, OJHAK BiH
KPUTHYHILINN IS 1€papXi4YHUX METOIiB. lepapXiuHi METOIM HE MOXKYTb MPALIOBATH 3 BEJIMKUMU Habopamu
JJAHUX, & BUKOPHCTAHHS JESKOl BHOIpKH, TOOTO YaCTHHH JaHUX, MOTJIO O JO3BOJIUTH 3aCTOCOBYBATH IIi
METO/IH.

Pesynpratn Kimactepusarii MOKYTh HE MATH JIOCTATHBOTO CTATUCTUYHOTO OOTPYHTYBaHHS. 3 iHIIOTO
00Ky, miJ yac po3B’si3aHHA 3a/]a4 KiacTepu3alii JOMyCTHMa HECTaTHCTHYHA iHTEPIpPETaLlisi OTPUMAaHUX
pe3yibTaTiB, a TaKOX JOBOJII BelIMKAa PO3MAiTICTh BapiaHTIB IMOHATTs Kjiacrepa. Taka HECTaTUCTHYHA
IHTEpIpeTalisi J1a€ MOXKJIHMBICTh aHAJTITUKOBI OJIEp)KaTH pe3yJbTaTH KiacTepu3allii, siKi 3aJ0BOJBHSIOTH
Horo, O y pa3i BAKOPUCTAHHS 1HIIUX METO/IIB YacTO JIOBOJI CKIIAITHO.

lepapxiyni anropuTMu 3a0e3MeuyloTh TOPIBHSAHO BHCOKY SIKICTh KJacTepu3alil MpH BHCOKIiH
HAOYHOCTI. BibIicTh 3 HUX MarOTh cKIaaHicTh O(f(n2)).

Tomy iepapXidHi METOIM KITACTEPHOTO aHAII3Y 3a3BUYall BUKOPUCTOBYIOTHCS TIPH HEBEIHUKHX 00’ €Max
HaOOPIB TaHUX.
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Pisens indhopmayitinoi besnexu € saxciusum Kpumepiem eqekmueHocmi hyHKYIOHY8aHHA 0Y0b-1K020
cy6’exma  nionpuemHuybkoi  OisnvHocmi.  3abesnevennss nompionoco  pieHa  iH@opmayitnoi  6e3nexu
00C2a€MbCsl 34 OONOMO20I0 PISHOMAHIMHUX 3Ac00i6 ma 3ax00i8, Memolo AKUX € CMBOPEHHS KOMNIEKCHOI
cucmemMu  3axucmy — 20Cno0apcvkoi  ingopmayii.  3acmocysanns  memooie  ma  mooenei  YnpaseiiHisl
iHghopmayitinoro  Oe3nekor w000 NIOBUWEHHS DIBHA  3axulyeHocmi  cy0 '€Kmie  20CnoO0apro8aHHs 3
suxopucmanuam DLP-cucmem € akmyanbHum nRUManHsm.

Indopmariiina Oesnexa (Ib) mependauae 3abes3meveHHst 3axucty iHpopMalli Ta iHGPACTPYKTypH, IO
3MiMCHIOE 11 TATPUMKY, Bix OyIb-IKOTO BHIAJKOBOrO a00 YMHCHOTO BTPYYaHHS, B PE3yJbTaTi SKOTO
iHpopMallis MOXke OyTH BTpadyeHa MOBHICTIO a00 YaCTKOBO TOIIKO/KeHA. BHaCiOK 3/1ificCHEeHHS TOII0HUX JTii
MOXKYTh OyTH HaHeCEHI 3HauHI 30UTKM Oe3MocepeqHiM BIacCHHUKAaM Takoi iHdopmarii Ta iHppacTpyKTypi, 10

69



Cnucok aBTOpiB
AnpgpeeB Muxona CepriitoBud, cTyaeHT, HamionanpHa MeTanypriiiHa akageMis YKpainu
Apremenko Bikrop bopucosud, k.e.H., goueHT, JIbBIBCbKHI TOPTOBEIbHO-CKOHOMIUYHHH YHIBEPCUTET
babrok Haraus [lerpiBHa, K.T.H., 1OLEHT, BIHHUIIbKUI HalllOHAILHUN TEXHIYHUH yHIBEpCUTET
barntok H. B., JIynpkuii HanioHQIbHUN TEXHIYHUH YHIBEpCHTET
barpiii-3asup Oxcana AHnpiiBHa, K.T.H., JOLEHT, TepHOMIIbCHKUI HAIllOHAIBHUN MeIM4YHUI yHiBepcuteT imeni [.51.
I'opb6auescrkoro MO3 Ykpainu
baxan B. M., BiHHUIIbKUI HALlIOHATIBHUN TEXHIYHUI YHIBEPCUTET
Baiiiap Poman IBanoBwd, a.T.H., ipodecop, Hamionansauit YHiBepcuTeT «JIbBiBChbKa MOTITEXHIKA»
Bapa6am TetstHa MukonaiBHa, crapmuiii Bukiaaad, Omecbka HallloHAJIbHA aKaJeMisl XapuoBUX TEXHOJIOTi i
Bapu6in Onexciii [ropoBuy, K.T.H., JONIEHT, JloHeIbKUI HaiOHAIBHUN YHiBepcuTeT iMeHi Bacumst Ctyca
ber3 Ceitnana BomoaumupiBHa, K.T.H., TOIEHT, BIHHUIIbKHI HAI[IOHATLHUI TEXHIYHUN YHIBEPCUTET
Bentox B.B., YopHOMOpPCHKHIA HallioHAIBHUN yHiBepcuTeT iMeHi [lerpa Mornmm
binoyc IBan CepriiioBny, ctyaent, HanionanpHAi TeXHIYHINA YHIBEpCUTET «XapKiBChKUH MOMITEXHITHANA IHCTUTYT»
Bobpikosa Ipuna CepriiBHa, crapmmmii Bukianad, Omecbka HalliOHaJIbHA aKaJIeMisl XapuOBHX TEXHOIOTIH
BoiiioBa Mapus [1aBnoBHa, cryneHTKa, Ofechka HalliOHAbHA aKaJeMist XapIOBUX TEXHOJIOTiH
BoiioBa Onpra CepreeBHa, aCUCTEHT, 3aM.JckaHa, Olechbka HaIliOHAIBHA aKaIeMisl Xap9OBHUX TEXHOJIOT 1
BonteorkoB Biktop OnekciiioBud, K.T.H., ToueHT, O1echKuil HAIllOHAIBHUH MO TEXHIYHAN YHIBEPCUTET
Bonnapenko Banepiit ['puroposuy, crapmmii Bukinanay, Ofecbka HallioHabHA aKaJeMis XapdoBUX TEXHOJIOT1H
Bopwuc Biraniit Bikroposuy, acnipant, O/iecbka HallioHaJIbHA aKaeMisl Xap4OBHX TEXHOJIOTIH
Bopuor Brnaancnas Bikroposud, ctynent, YopHOMOPCHKIHA HallioHAIBHUH yHIBepcHTET iM. [TeTpa Morumu
Bpaxxuuit Bonoaumup Bononumuposud, cTyaeHT, JJoHeIbKUI HallloHaNIbHUHN yHIBepcuTeT iMeni Bacunsa Ctyca
bynenpka Onena OnekcaHipiBHa, CTY/IeHTKA, XapKiBCbKUI HAllIOHAIILHUN YHIBEPCUTET Pa/liOCIeKTPOHIKK
Bbypoeno Cepriit MuxaiinioBud, K.T.H., 1OLeHT, BIHHUIIbKUIT HAllIOHANIBHII TEXHIYHIIT YHIBEPCUTET
byuaupkuii Cepriit MukonaiioBuy, cryaent, Oecbkuil HallioHaIbHUH TOJIITEXHIYHUI YHIBEPCUTET
Bepryn B. P., Hamionansauit yHiBepcuTeT "JIpBiBChKA MOMiTEXHIKA"
Becenoscpknit Jlanmmo BitamiitoBud, KpuBopizbkuii HamioHATEHUNA YHIBEPCUTET
Bituncekwii 1. b., Hamionansamii yHiBepcuTeT "JIpBiBChKa TIOTITEXHIKA"
Boiitko Bikropis BonoammupisHa, K.T.H., JOIEHT, BiIHHUIEKHUN HAIlIOHATHPHUN TEXHIYHIHA YHIBEPCHTET
Boinosa Cgitirana OnexcanpiBHa, K.T.H., JoIeHT, Oechka HAI[lOHAIbEHA aKaIeMisl Xap9OBUX TEXHOJIOT1H
Bonkos Bikrop Exyapmosuy, 1.1.1H., mpodecop, Odessa I.I. Mechnikov National University
Bonkosa Anacracis OpiiBHa, crynenTtka, Ojiechbka HalliOHaIbHA aKa/IeMisi XapuOBUX TEXHOJIOT1H
BosruanoB Bianmcnas ®enoposuy, crynent, Onecbka HalioHaNbHa aKaIeMist XapuoBUX TEXHOJIOT1H
Bopontok JImurpo CepriiioBuy, crynent, OnechbKuii HalliOHAIBHUHN MTOJITEXHIYHUI yHIBEPCUTET
I'abyeB KoctsnTun, crapmmii imkenep, Ojecbka HallloHaJIbHA aKageMisi XapuOBHUX TEXHOJIOTIH
lanymak Anacracis BonmogumupiBHa, acHCTEHT, BiHHUIBKII HAIIOHATHLHUN TEXHIYHUI YHIBEPCUTET
I'epa Bonoaumup SpocnaBosud, aa'loHKT ITaTHUH, HallloHambHa akaeMist CyXOIyTHHX BIHCBK
I'maguenko O.B., YHiBepcuTeT nepkaBHOT (GickaabHOI CIy)0u YKpaiHu
I'onoBanp Mukosia MukoiaifoBud, CTyIeHT, JIyIbKuil HalioHATbHUIA TEXHIYHUH YHIBEPCUTET
IlNonuapenko Katepuna AuapiiBaa, acmipanT, Oechbka HallioHAbHA aKaeMis XapuoBUX TEXHOJIOTIH
INonuapenko Onexcanap €BreHoBud, K.T.H., 01eHT, Oechka HalliOHAJIbHA aKaJeMisl XapuoBUX TEXHOJIOT1H
I'onuapos J{mutpo Bikroposud, ctynent, HanionanpHAH yHIBEpCHTET «3amopi3bka MOTEXHIKa
I'pabanoBa Karepnna €Brenisna, actipant, OnecbKka HalliloHaJIbHA aKaJAeMisl XapuOBHUX TEXHOJIOT1H
I'puroprok JI. K., cryment, Omechka HalliOHATbHA aKaJIEeMisl Xap4OBUX TEXHOJIOT1H
I'ypeeknit Onekcauap OnekcaHAPOBUY, K.T.H., JOIEHT, Oechbka HalliOHaJThbHA aKaJAeMis XapuOBHX TEXHOJIOTIH
Jarunenko €sren OJiekcaHAPOBHY, K.T.H., IOIICHT,3aB.kad., HYopHOMOPCHKMIT HalioHATBHIUN yHiBepcuTeT iMeHi [leTpa
Morunu
Jumutpos FOpiit FOpiitosud, Buknagad, YopHOMOpChKHI HalliOHATBHAHN YHiBepcuTeT iMeHi [letpa Morumm
JinoBa AnTonina €BreniBHa, BUKiIaaa4d, MexaHiko — TexHonoriunuii konemk OHAXT
Jlo6punin €Breniii BikropoBuu, HaykoBuil criBrnpauiBHUK, [HCTUTYT BiiicbkoBo-Mopchkux Cun  HamionansHoro
yuiepeurety "Oyiecbka MOpChKa akazemis"
Jlyona Cepriit MuxaiiinoBuy, 3am.1ekana, Ofechbka HallioHAIbHA aKaJeMisl XapUOBUX TEXHOJIOTIN
€ropos Bikrop bornanosuu, k.T.H., kepiBHUK Jaboparopii MipoHadr, Onecbka HallioHa bHa akaaeMisi XapuoBHX
TEXHOJIOT1H
€poxia Imurpo OnekciiioBud, CTyAeHT, XapKiBCHKHIA HAIliOHATLHUN YHIBEPCUTET PaliOCICKTPOHIKH
JKuraiino Onexciit MuxaitnoBud, K.T.H., IOICHT, , OfechKka HalllOHAJIhHA aKaJIeMisl XapuOBHX TEXHOJOTIH
’Kupnosa TetstHa MukonaiBHa, crapmuii BUKiIagad, Onechbka HalliOHATbHA aKaIeMisl XapuOBHX TEXHOIOTIH
JKyxoBenpka CiTitana JleoniniBHa, crapmmmii Bukianad, Oxecbka HalioHadbHA aKaJIeMis XapuaoBHX TEXHOIOTIN
Kypascpka [puaa MukomaiBHa, 1.T.H., mpodecop, HopHOMOPCHKHN HalioHATBHUN yHiBepcuTeT iM. [letpa Mornim
Kypba Anna OnekciiBHa, K.T.H., IOICHT, HarlionanpHa MeTanypriiiHa akageMis YKpaiHu
3aepraiiino Koctsutun CepriiioBuy, acnipanT, [HCTUTYT npo6ieM MaTeMaTHYHUX MalIMH 1 CUCTEM
3aika Bonoxumup IBanoBHY, K.T.H., BuKkiagay, BCIT "Cymcekuii Koe/pk XxapuoBoi npomucioBocti HY XT"

304



3aika Karepuna Bonoanmupisha, crynentka, CyMCbKHI JIepKaBHUI YHIBEPCUTET

3anotiuna Pokcomana Amxzapiisaa, PhD Candidate (Economics), JIpBiBChKHIA Jep)KaBHHN YHIBEPCHUTET BHYTPIIIHIX
cnpas

3axapuenko /lanmio OnexciiioBud, cryneHT, XapkiBcbkuii Hanionannuii YHiBepcuret PajioenekTpoHiku

3anepkoBHa Pokconsina CranicnaBiBHa, K.T.H., IOLEHT, YKpaiHCbKa aKaJeMis IpyKapcTBa

3non6inpka Hina BacuniBHa, K.T.H., TO1eHT, JIynbknil HalliOHATBHUH TEXHIYHUN YHIBEPCUTET

3ubin Bragncnas IBanoBuY, cryneHT, HarmioHampHIM TeXHIYHAHT yHIBEpCUTET «XapKiBCHKHUH MONITEXHITHAN 1HCTUTYT
3umorisin Aunpiii FOpiifoBud, K.T.H., acucTeHT, HamioHamsHa MeTamyprifiHa akagemis YKpaiHu

3inoBatra C. JI., Omecrknii HalliOHATHHUH MO TEXHIYHAN YHIBEPCUTET

3inuenko Ipuna IBaniBHa, mupextop HaykoBo-TexHiunoi OiOmioTexkn, Opmecbka HalliOHATbHA aKaJeMis Xap4OBHUX
TEXHOJIOTI}

3y6ko AHTOH BacmnboBud, cTyieHT, BiHHUIIbKNY HAITIOHATBHUN TEXHIYHUN YHIBEPCUTET

IBanoBa Jlimis BikTopiBHa, K.T.H., AUPEKTOP KoyemKy, Onechkuii TexHivanid konemx OHAXT

IBantok Onexcanyp IropoBud, acnipanT, YKpaiHChKHUIT Iep)KaBHUH YHIBEPCUTET 3aJII3HUYHOTO TPAHCIIOPTY

IBamenko Ouekciit Pomanosuy, KprBopi3bkuii HallioHaTILHUN YHIBEPCUTET

[30wiH IBaH BikropoBuy, K.T.H., HoueHT, HamionansHMit yHiBepcuTeT "JIpBiBChKa MOTITEXHIKA"

Ienko Muxona OxekcaHApOBHY, K.T.H., TOIEHT, KpuBOpi3bKUil HalliOHATBHUN YHIBEPCUTET

KapacrpoBa Ipuna OneriBHa, ctynenTka, Onechka HallioHaIbHA akaneMis 3B°s13Ky iM. O.C. [Tomoa

Kaprin Anaroniii OsnekciiioBud, J1.T.H., mpodecop, YKpalHChbKHUil AepiKaBHUI yHIBEPCUTET 3aJi3HUYHOTO TPAHCIIOPTY
Kuprmngos Imutpo Onexcanaposud, OeChbKUHM HAlIOHATBHUH MOITEXHIYHUI YHIBEPCUTET

Kuszera Hina OnekciiBHa, 1.T.H., mpodecop, Onechka HallioHaIbHa akaIeMis XapdOBHX TEXHOJIOTIH

Ko63ap H. O., Hanionansanii yHiBepcuTeT "JIpBiBChKa TOMITEXHIKA"

Ko3y6 Oxcana OsieroBHa, cTyZeHTKa, OechbKa HAI[lOHAIbHA aKaIeMisl XapUOBUX TEXHOJIOT1H

Komowmierns Onexcarnp AMuTpiioBmd, cTyaeHT, O/echka HallilOHAIbHA aKaIeMis XapI0BUX TEXHOJOT1H

Komoc Ipuna AHppiiBHa, CTYJCHTKA, BIHHUIIPKUH HALlIOHATHHUN TEXHIYHIIA YHIBEPCUTET

Komnera Haramist OseriBHa, K.T.H., T0o1ieHT, OeChKUH HAIIOHAIBHHUN MO TEXHIYHUN YHIBEPCUTET

Konmm Amnpi#i MuxaitnmoBud, crapmuii BukiIamgad, HamioHanpHWI TEXHIYHHN YHIBEPCHTET «XapKiBCHKHUHA
TOJTITEXHIYHUH IHCTHTYT»

Kopauenko FOpwuit KoncrantnHOBHY, K.T.H., TOIEHT, OJechka HalllOHAIFHA aKaIeMis Xap4OBUX TEXHOJIOTIH

KoposaboB Makcum CepriiioBuu, cryaent, Harionansuuii yHiBepcureT kopadiedyayBanHs iM. aaM. Makaposa

Koctrok MapuHna, ctyaentka, Oecbka HalliOHAIbHA aKaIeMisi Xap4OBUX TEXHOJIOTIH

Kotmuk Cepriit BanentuHoBuY, K.T.H., noueHT, Ofechka HalllOHAIbHA aKaIeMis XapIOBUX TEXHOJIOTIN

Kpachienko Haraniss BonoanmwupiBHa, 3aBigyBau Jsabopatopii aHaniTHKO-iH(opMauiiiHnx Texuosmori, BCII
«Onecbkuii TexHiuHUN Gaxopuit kKonemk OHAXTy

KpuBuenko Anacrtacist AHatomiiBHa, Onechkuil TexHigHui axosuit konemx OHAXT

Kpusuenxko Opiit Biktoposud, aciipant PhD, Onecbkuit Texniuaamii haxosmii konemxk OHAXT

Kpux I'anna BopucnasiBaa, K.T.H., J01eHT, HamioHasHNI yHIBEpCUTET «JIBBIBChKA MOTITEXHIKA»

Kpyruneit Onpra BonogmmmupisHa, cryaeHTka, Ofecbka HallioHATBHA aKaJeMist XapuOBUX TEXHOIOTiH

Ky6oB B.I., YopHoMOpchKri HamioHANBHAN yHIBepcHuTeT iMeHi [lerpa Mormmu

Kynpsimoa Anvona BanuMmiBHa, K.T.H., CTAPIINKA BHKJIaga4, Y KpaiHChKa akaaeMis IpyKapcTBa

Kysmuua O. 1., JIynbkuii HalioHaJIbHAN TEXHIYHUN YHIBEPCUTET

Kymuana Enyaps Muxaiinosud, K.T.H., 101eHT, HarjionansHui yHiBepCcUTET «3anopi3bKa IOJITeXHIKa»

KynpisiHoB Anzpiii Bopucoend, k.1.H., nonent, Belarusian National Technical University (Belarus)

Kypirauit M.C., BiHHUIBKHIA HAlliOHATbHAA TEXHIYHUH YHIBEPCUTET

Kyunncrka Y.A., cTyaeHTKa, BIHHUILKNH HAIlIOHATBHUIM TEXHIYHUN YHIBEPCUTET

Jlaktionos Cepriii HOpiiioBuy, crynent, HarioHanbHuIT TeXHIYHMH yHIBEpCHTET «XapKiBCHKHH ITOJITEXHIYHUH
IHCTUTYT»

Jlanens Onbra Bikropisha, acnipasT, JHIinponeTpoBChbKuid HallioHanbHui yHiBepcuTeT iM. O. ['oHuapa

Jlapums Bacwuis [letpoBud, a.T.H., npodecop, OnechKuil HalliOHATIBHUN MO TEXHIYHUN YHIBEPCUTET

JleBunchkuii Banepiit MuxaiinoBud, K.T.H., 10o1eHT, OJiccbka HaIllOHAIbHA aKaeMisl XapUOBUX TEXHOJIOT1i
Jlesinchkuii Makcum BanepiitioBuy, k.T.H., nonenT, Hanionansauii yaiBepeuter «Oiecbka MOpChKa akaaeMis
JIucenko Haranis OnekciiBHa, acucteHT, OiechKa HalliOHaIbHA aKaJeMisl XapuOBHX TEXHOJIOTIH

Jlimenko Hatans BonogumupiBaa, 1.T.H., mpodecop, Onechbka HallioHaTbHA aKaJIeMisd XapdoBUX TEXHOJIOTIN
Jlimmaceka Jlrogmuna bponiciasiBHa, 1.T.H., podecop, BiHHUIBKHI HalliOHATHLHUN TEXHIYHUIN YHIBEpPCUTET

Jlo6ona KOmis I'ennaniiBHa, K.11.H., qoteHT, National University ’Odessa Law Academy”

Jlymuk FOmis AnaromniiBHa, cTyneHTKa, OmechKka HalioHaabHa akaaeMis 3B°sa3ky iM. O.C. [Tomosa

Jlrorenko Ipuna BikTopiBHA, K.T.H., JOICHT, HamioHampHWMI TEXHIYHUN YHIBEPCHTET «XapKiBCHKHUH IMOMITCXHIYHUH
THCTHUTYT»

Jlsranceka Banepis OneriBHa, cTyaeHTka, Oecbka Hal[lOHAIbHA aKa(eMisi Xap4OBUX TEXHOJIOT1H

Masyp Onekcannp BacunboBuu, K.T.H., goueHT, Ojiecbka HalliOHAJIbHA aKaJeMisl Xap4OBUX TEXHOJIOT1H

Maiinanrox Bonogumup [1aBioBud, K.T.H., JOUCHT, BIHHUIEKUN HAIIOHATHHUN TCXHIYHUI YHIBEPCUTET

Maxoen Hatanist OnekciiBHa, K.I1.H., ToueHT, OjiechKa HalliOHAJbHA aKaJeMisl XapUOBHX TEXHOJIOTIN

MakcumoB Makcum BitaniiioBny, 1.1.H., mpodecop, OnechKuii HalliOHAIbHUH MO TEXHIYHUN YHIBEPCUTET

305



Manaxosa Hanist ['eopriiBha, cTynentka, HarionansHuiil yHiBepcureT kopabieOyayBanHs iM. aaM. Makaposa
Manuron ['ennaniii BacunpoBud, acmipant, HarioHaneHUil TeXHIYHUN yHIBepcHTET «XapKiBChKUN MOJITCXHIYHUN
IHCTUTYT»

Manuenko Onekcanap CepriiioBud, cryneHt, Onechbka HallilOHaJIbHA aKaJIeMisi XapUOBHUX TEXHOJIOTIH

ManbkyTa SlHa MukosaiBHa, K.¢.H., JoIeHT, CXiTHOEBpONEHChKUT yHIBepcuTeT iMeHi Payda AOmsi30Ba
Mapymak A. B., BIHHUIIbKHI HalllOHAJIBHUIT TEXHIYHUN YHIBEPCUTET

Mapuesceka Onbra PomaniBHa, JIynieknii HallioHaTbHAN TEXHIYHUHA YHIBEPCUTET

Mariko ['annna @emopiBHa, K.T.H., IOIEHT, HarionansHuH yHiBepcHTET «JIbBIBCHKA MOITEXHIKA

Mengenes Bomonnmup CemenoBud, ctyneHT, HamioHansHIA TEXHIYHUHN YHIBEpCUTET «XapKiBCHKUN MO TEXHITHIH
IHCTUTYT»

Mentok Poctucnas CeprilioBud, CTyneHT, OIeChKU HAITIOHATBHHIH MOJITEXHIYHAN YHIBEPCUTET

Muxaiinos I1. I., 3D Gneration GmbH (Himeuunna)

MiniB Poman IlerpoBuy, ctyeHT, BIHHUIbKUH HalliOHAILHUN TEXHIYHUH YHIBEPCUTET

Morineit Cepriit Onexcanaposny, Bukiaad, CxijgHoeBporeicbkuil yHiBepeuTeT iMeHi Payda Abmsizosa
Mouypan Jlecs IropiBHa, K.T.H., H0o1eHT, HanlioHaneHuUi yHiBepcuteT "JIbBiBChKA MOJITEXHIKA"

Hasaposa Onena CepriiBHa, K.T.H., JOIIeHT, Harlionansauil yHiBepcuTeT «3anopi3bKa IMoJIiTeXHIKay

Haranis Botiko, k.T.H., noueHT, HarioHansHMi yHiBepcuTeT “JIpBIBChKA MOMITEXHIKA™

Herzopor Bonogumup AmutpoBud, cryneHTt, O1echKuil HaIliOHANEHUH MOJIITEXHIYHUH YHIBEpPCUTET

Henogr Ounexciit JIeonigosuy, K.1.H., cTapimuni Bukiaaad, Oecbka HallioHAIbHA aKaJeMis XapUOBHX TEXHOJIOTIN
OneitrikoB Mukona OnexcaHIpoBHY, CTyAeHT, HarioHapHAN yHIBEpCUTET «3amopi3bKa MO TeXHIKa»
OnpmeBcbka Onbra BomoaumupiBHa, K.T.H., T01eHT, OechKa HaIllOHaJIbHA aKaIeMis XapuOBHX TEXHOJIOTIH
OpexoB Cepriii BanepiiioBuy, K.T.H., JOIeHT, HallioHanbHUI TeXHIYHUN YHIBEPCUTET «XapKiBCHKUI MOMITEXHIYHUI
IHCTUTYT»

OpnoBcekuii  JImutpo JleoHimoBWY, K.T.H., [OLEHT, HamioHanbHWIA TEXHIYHWII YHIBEpCUTET «XapKiBCHKHIMA
MOJITEXHIYHUH IHCTHTYT»

Ocamunii Bomomumup Bonogumvuposud, K.T.H., AOICHT, HallioHaIbHAHN YHIBEPCUTET «3aropi3bKa MOJITeXHIKaY
Ocrameako Aprtem OnekciioBWY, K.T.H., cTapmmii Bukmamad, JBH3 "[lpua3oBchkuid [ep>KaBHUH TEXHIYHUHA
yHiBepcuTeT"

OysH Cinbl, ctyaenTka, OechKuil HalliOHANBHUH MO TEXHIYHII YHIBEPCUTET

[Mapuun st AnapiiioBud, crynent, OaechbKuii HallioHaIEHUN TOJIITEXHIYHUN YHIBEPCUTET

[Tix Ipuna BeeBonoaiBHa, A.T.H., npodecop, YkpaiHChKa aka/ieMis ApyKapcTBa

[Tiayrin B.B., YopHoMopchkuii HallloHaJ bHWIT yHiBepcuTeT iMeHi [letpa Morunu

[Monropaupkuii [TaBno OnexcanapoBuy, cTyieHT, Oechbka HallloHaJIbHA aKaeMisi XapuOBHX TEXHOJIOTTH
[Tyiinenko Bagum OnexciiioBud, 3aCTyIHUK JTIUPEKTOPA, XapKiBCHKUH pajlioTeXHIYHUHA KOJIEK

[Tynuenko Haranist OneriBHa, K.T.H., tolieHT, OjiechKa Jep)kaBHa aKaJeMis TEXHIYHOTO PEryJIIOBaHHS Ta SKOCTI
Pomantok O. B., BiHHUIbKHH HAIIOHATHHUH TEXHIYHAN YHIBEPCHUTET

Pomanrok Onekcanp Hukudoposuu (Romanyuk O. N.), 1.1.H., mpodecop, 3aBiayBayu kaeapu mporpaMmHoro
3a0e3neueHns], BIHHUIbKUT HAITiOHATBHWA TEXHIYHUN YHIBEPCUTET

Caxamok Omnekciit IOpiiiosnd, acmipant, Ofechbka HallioHaJIbHA aKaIeMist XapYOBHX TEXHOJIOT1H

Caxaposa CsiTnana BasepiiBua, K.T.H., 101eHT, Olechka HalliOHAJbHA aKaIeMis XapuoBUX TEXHOJIOT1i
CeniBanoBa Aina BitaniiBHa, k.1.H., Jo1ieHT, Oechka HaIlliOHATbHA aKaJAeMisl XapuOBUX TEXHOJOTIH
CenbkiBebknit BeeBonon Mukomnaiiosud, 11.7.H., npodecop, YKkpaiHChKa akaieMist IpyKapcTBa

Cepreesa Onekcanapa €Brenisua, JI.T.H., Ipodecop, 3aB.kad., Onecbka HallioHaIbHA aKaJeMisi XapuOBHX TEXHOJIOTIH
Cupopxko Irop IBanoBuy, npoBianuii irokenep, Jepxasue [linqnpuemcto «JIbBiBCTaHAAPTMETPOIIOTIS

Cipenko Omekcannp [BaHOBHY, cTaprmii BuKiIagad, OJecbka HalllOHABHA aKaJIeMisi XapYOBUX TEXHOIOT1H
CkakoBcrkuit FOpiit MuxaiinoBud, K.T.H., 1oneHT, Ofechbka HalioHaJbHa aKaJgeMis XapuoOBHX TEXHOJIOTIH
Ckupcbkuii Irop BacuiiboBuu, cryneHT, BiHHUIbKHI HAIIOHATIBHUI TEXHIYHUN YHIBEPCHUTET

CkopusikoBa OnieHa BosioiumupisHa, Bukianad, Opecskuii Texaiunuii konemx OHAXT

Coxomnora Oxkcana [leTpiBHa, crapimii Bukiagad, Oecbka Hal[lOHAIbHA aKaIeMisl XapUOBUX TEXHOIOT 1
Comnory6 Kocrsiutun Banepiiiouy, Bukinanad, BCII «Onechkuii Texniunuii haxosuit koemx OHAXT»
Crapuupkuii [1arno BanepiitoBuy, acniipant, BiHHUIbKHMI HAlllOHATBHUI TEXHIYHUN YHIBEPCUTET

CranicnaBuk Slpocnas ['eopriiioBny, ctyneHT, Onecbkuii HalllOHAIbHUI MOJITEXHIYHUH YHIBEPCUTET

CrenanoB Muxaiinn TumodeeBny, K.T.H., TOIeHT, OJjecbKa HaIllOHAIFHA aKaeMisl XapYOBUX TEXHOJIOT1H
Crenyn Aprem Mapripocosid, cryneHT, Onechka HaIliOHAIBHA aKaaeMis Xap4OBUX TEXHOJIOTIH

Credpannmun Poman FOpiiioBud, cryneHT, HamioHnamsHII yHIBepcHTET «JIpBIBChKA MOTITEXHIKA

Crincekuit Bitamniit BnanucnaBoswd, ctyaeHTt, OnechbKui HaIllOHAIBHUH MOMITEXHIYHUHN YHIBEPCHTET
CromakeBnd AHzpiit OnekciiioBud, K.T.H., qoueHT, Omeckka HalioHa bHa akaaeMis 3B°s13ky iM. O.C. [Tomosa
Cy66ortina O.B., H.c., [HCTHTYT KibepHeTHKH iMeHI B.M. I'mymikoBa HAH VYxkpainu

Cyunima FOmian IOpilioBuy, K.T.H., 3aBigyBau BijaiieHHsM, «Onecbkuil TexHiuHui paxoBuit konemx OHAXT»
Cymnima FOmnis €BreniiBaa, Bukianad, BCIT «Onecbkuit TexHiunui paxopuit konemx OHAX Ty

Tumuenko Makcum MakcuMoBHY, cTyIeHT, HanioHaapHa MeTanypriiiHa akaaemis Y kpaiHu

Turypenko Xanna AunpiiBHa, crynentka, OnecbKka HallloHaJ bHA aKaJeMisi XapuOBHUX TEXHOJIOTTH

Tkauenko P. O., HauionansHuii yHiBepcuret "JIbBiBChKa MOJITEXHIKA"
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Txauyk Anacracis [laBiiBHa, cTyeHTKa, BIHHMIIBKUI HalliOHANBHUA TEXHIYHUI YHIBEPCUTET

Tonop Mukona MukonaitoBuy, actipant, Ojiecbka HallioHaJIbHA aKaJeMisl Xap4OBHX TEXHOJIOTIH

Tpimmua ®enip AHaroniiioBud, K.T.H., ToeHT, OJicchKka HaIllOHAJIbHA aKaJIeMisl XapYOBUX TEXHOJIOT1i

Tiopina €preniss OmnexcanapiBHa, acucreHT, HarioHanpHMH TexHiYHMIT yHiBepcureT Ykpainun «KuiBchbkuit
MOJITeXHIYHUH 1HCTUTYT iMeHi [ropst CikopchKoro

VYukapenko Onekcannp OneroBud, K.T.H., TOLEHT, HalionanbHuid yHiBepcuTeT KopabiedynyBanHs iM. aaM. MakapoBa
Qaitazunsoepr Jleonin ColoMOHOBHY, [I.T.H., Tpodeccop, MiKHApOAHNI HAYKOBO-HaBYAIBHUHN HEHTp iHGOpMaIitHX
texHonorii i cucreM HAH 1 MOH VYkpainu

®denocor Cepriit Hukudoposnd, 1.¢pm.H., mpodecop, Onechka HalliOHAIbHA aKaeMis XapuOBHX TEXHOJIOTIH

®enyn [nHa BacumniBHa, cTyieHTKa, YHIBEpCHUTET AepkaBHOI BicKanbHOI CiTy:k0n YKpaiau

®Dowmin A. O., OnecbKuii HaITIOHATHHUH MOJITEXHIYHAN YHIBEPCUTET

XandeBchbkuii BrnamucmaB AHmpiiioBud, ctyaeHT, Omecbka HallioHAbHA aKaJeMisl XapuoBUX TEXHOJIOTTi

Xapaxam Onexcannp BsiuecnaBoBud, crynent, Onecbka HalliOHAJIbHA aKaJieMisl Xap4OBUX TEXHOJIOT1H

Xapkesuu Kupuiio AnapiiioBud, cTyieHT, BIHHUIBKNI HalliOHAIBLHUH TEXHIYHNIN YHIBEPCUTET

XobuH Bukrop Anapeesud, 1.T.H., ipodecop, Onechka HalllOHAIbHA aKaJeMisi XapYOBUX TEXHOJIOT i

Xomaba Onekcannp MupociaBoBHY, K.T.H., JIOIICHT, BIHHUIIPKUI HAIlIOHAIEHUHN TEXHIYHUN YHIBEPCUTET

Yan Amnina Jle Banisua (Chan A. L. V.), ctynentka, BiHHUIIbKUI HAIIIOHATBHIH TEXHIYHUN YHIBEPCUTET

Yarmmiaceknit FO.I1., k.1.H., c.H.c, [HCTUTYT KibepHeTHKH iMeHI B.M. I'nymkoBa HAH Ykpaian

Yepuuwes Cepriit ['ennaniiioBuy, cryneHt, HamionansHuii yHiBepcHTET «3aropi3bka MojgiTeXHiKa»

UYepanmmoB KoctsuTiH AHAPiHOBUY, acmipanT, BIHHUIbKUIT HAIliOHANBHUH TeXHITHUN YHIBEPCUTET

UYepnaoBonuk "annna OnexcanapiBHa, K.T.H., TOIEHT, BIHHUIBKUHA HAIllOHATBHIN TEXHIYHIN YHIBEPCUTET

Uexmectpyk P. 1O., 3D Generation UA (Ykpaina)

[abarypa 10.B, HauionanbHa akajiemist CyXOMyTHUX BifChK

[Bers Banepiit TumodiitoBud, a.¢pm.H., mpodecop, Oxechka HalliOHATbHA aKaJAeMisl XapUOBHX TEXHOJIOTIH

[Hepmryn Onexcanap OnekcaHAPOBHY, CTYACHT, O/lechbKa HalliOHATBHA aKaIeMis XapuOBHUX TEXHOJOTIH

[ectomanmo Cepriit BikropoBud, K.T.H., 1oneHT, Ofeckka HalliOHAJIbHA aKaJIeMis XapuOBHUX TEXHOIOTIH

[Imamrox B. A., BIHHUIIbKHN HAI[IOHATLHUN TEXHIYHUNA YHIBEPCHTET

[mraKoBChknit OnekcaHap AHATONIHOBHY, K.T.H., JOICHT, O/1eChKIIT HAIIIOHAEHIH MOJITEXHIYHUH YHIBEPCHTET
ymexenko Cepriit CepriiioBud, acmipanT, HarioHaTpHAHN YHIBEpPCUTET «3amopi3bKa MOTITEXHIKa»

SlkoBeHko ApreM AHaToOJIHOBHY, CTyJeHT, HarioHaibHUi TeXHIYHHUN yHIBEpCUTET «XapKiBChKHI IMOJITEXHIYHUH
THCTUTYT»

SnakoB Banepuii IletpoBuu, K.T.H., J0UEHT, MEIUTONOJBCKNNA HHCTUTYT TOCYJAPCTBEHHOTO W MYHHIIMIIAJIBHOTO
yrpasieHus Kiaccuieckoro 4acTHOrO YHHUBEPCUTETA

Sposwii Irop IBaHOBHY, K.T.H., BUKJIaga4y, MexaHiko — TexHonoriuaunid konemk OHAXT

Spomyk Jlronmuna Jlem’siHiBHA, K.T.H., A0leHT, HarmionanbHuMH TexHiuHMH YyHiBepcuteT Ykpainum «KuiBchbkuit
MOJTITEXHIYHUN THCTUTYT iMeHi [ropst CiKopchbKOT0»

Antipova Kateryna, YopHOoMOpChKHif HalliOHATBHAN yHiBepcuTeT iMeHi [letpa Mormmm

Anton Paramonov, K.T.H., 1o1eHT, JloHeIIpKNii HallioHATBHNH yHiBepcuTeT iMeHi Bacwusa Cryca

Borysova Natalia Volodymyrivna, k.T.H., foueHT, National Technical University “Kharkiv Polytechnic Institute”

D.V. Khramchenkov, National Research Nuclear University (Russia)

Koltunovych O.S., cryaent, JIyibkuil HAIlllOHAIBHUN TEXHIYHUN YHIBEPCUTET

Kovalenko Igor, YopHOMOpCcEKHI HanioHaIEHUH yHIBepeuTeT imMeHi [lerpa Mornmm

Liashko Anastasia, Philosophy Doctor of Technical Sciences, National University of Life and Environmental Sciences
of Ukraine

Lipunov D. A., /IBH3 "IIpnazoBcbkuii qep>kaBHUN TEXHIYHUH yHiBepcuTeT"

Loveikin Viatcheslav, Doctor of Technical Sciences, National University of Life and Environmental Sciences of
Ukraine

Maik V. Z., Ykpaincbka akajgeMis ApyKapcTBa

Melnyk Karina Volodymyrivna, k.T.H., nouenTt, National Technical University “Kharkiv Polytechnic Institute”

Potokii M.S., crynenrtka, Hamionansauii yHiBepceuteT "JIbBiBChKa MOTITEXHIKA"

Romanyuk Sergey, BiHHUIIbKHIT HAIlIOHATBHII TEXHIYHUN YHIBEPCHUTET

Romasevych Yurly,Associate professor, National University of Life and Environmental Sciences of Ukraine

Sanko [.V., HamioHanpHHUN TeXHIYHUHA YHIBEPCHTET «XapKiBCHKUU MOMITEXHIYHAN THCTUTYT

Shved Alona, HopHOMOpPCHKHIA HalliOHATBHAUN yHiIBepcuTeT iMeHi [letpa Morumm

Vasyl Martsenyuk, PhD, Associate professor, University of Bielsko-Biala, Department of Informatics and
Automatics , (Poland)

Vyatkin Sergey, Institute of Automation and Electrometry SB (Russia)

Yaroslav Isaienkov, student, Vasyl' Stus Donetsk National University

Yershova Svitlana Ivanivna, senior lecturer, National Technical University “Kharkiv Polytechnic Institute”
Zatserkovnyi R. G., YkpaiHcbka akajeMist IpyKapcTBa
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