BUTSAT
3 mpoTokoay Ne 1 mixkkadenpanbHOTO (haxoBOro HAYKOBO-TIPAKTUYHOTO CEMIHAPY
Kadeapu KOMIT IOTEPHUX HAYK Ta Kadeapu KOMIT I0TEPHOT 1HXXEeHepii Ta
iH(opMaIiitHuX cucTeM XMEIbHUIIBKOTO HAIIIOHAIBHOTO YHIBEPCUTETY
(myGiaHOT TIpe3eHTaltii qucepTarii)
BiZ «_7 » kBiTHS 2025 poky

Ipucyrni: T'onoBa 3acimanHs — A.T.H., mpodecop, nekaH GaKyIbTETy
iHpopmartiitnux TexHonorid XHY, npodecop kadenpu KoM 10TepHOI 1HXKEHepii Ta
iHopmariiinux cucreMm XHY [osopywenxo T.0.; n.1.H., npodecop, 3aBiayBay
kadeapu xomm’torepHux Hayk XHY bapmax O.B.; n.d., IOUEHT, B.0. 3aBigyBaya
kadenpu KIIC Ilasnosa O.0.; n.1.H., npodecop, npodecop xad. KH Manzwx E.A.;
K.p-m.H., noueHT kad. KH Mixanescoxuii B.1].; x.1.1H., nouieHT kad. KH Ilaciunux O.A.;
K.I.H., goueHT kad. KH Ilemposcvkuii C.C.; x.T.H., nouent kad. KH baepiu P.O.;
ct.Buki. kadp. KH Crkpununux T.K.; x.T.H., njoueHt kap. KH XHY Masypeyr O.B.;
noktop dinocodii, cr.Buki. kad. KH Paowox I1.M.; n.1.H., npodecop, mpodecop
kapenapu KIIC Cagenko O.C.;  n.1.H., mpodecop, npodecop kabeapu KIIC
Jlucenko C.M.; n.1.H., noneHt, npodecop kad. KIIC ['mamuyx €.I.; K.T.H., TOICHT,
noneHT kad. KIIC Kopeyvka JI.0.; x.¢p.-M.H., nouieHt, noneHT kad. KIIC Kucine T.M.;
K.T.H., go1eHT, aoueHt kad. KIIC Hiuenopyk A.O.; k.1.H., AoueHT, noueHt kad.KIIC
®@eodyna M.B.; K.T.H., noueHT, noueHt kad. KIIC Kanycman M.B.; nokrop ¢inocodii,
cT.Buki. kad. KIIC Bouuyp FO.O.; crapun Buknagaui kadhenpu KIIC /Jenucrok /1.0.,
Pezcioa I1.I".; acucrentu kadp. KH Cobro O.B., Moruanosa M.O., Knimenxo B.L,
Boszniox JI1.0., 3anyyvka O.0., Tuwenxo O.0., acuctentu kadeapu KIIC Casenko b.O.,
Bouyyp O.1O.; acnipantu xad. KIIC Kucine B.B., Anexceiiko B.O., I'yparvnux O.B.,
Ulyopux A.O., Oniunux I1.A., Kauyp A.B.; acnipantu kad. KH Boswax B.3.,
Ocmposcokuti 3.F0., boposux /].0., Yaban O.P., Mapmunog A.FO., Peii K.C.

Bcvoeo — 42 npucymnix, 6 m. u. 6 00kmopis Hayk, cepeo AKux 6 OOKmMopie HayK
3a cneyianvuicmio 05.13.06 — inghopmayiiini mexnonoeii.

Iopsinox neHHmii: myOsiyHA TpE3CHTAIllsl JUcepTaliifHoi poboTH 3700yBava
BUIIOT OCBITH 3a TpeTiM (AokTop Gimocodii) piBHEM BHUIOI OCBITH 3a OCBITHBO-
HayKoOBOIO mTiporpamoro «Komm’torepHi Hayku Ta iH(OpMAIHI TEXHOJIOTIi»
cnemianbHocTi 122 Komm’rorepni Hayku KoBanbuyka Onekciss BorogumupoBruya Ha
TeMy «MeToau BUSIBICHHS MATOJIOTIM 3a CUTHAJIOM €JIEKTpOKapJiorpaMu 3acobamu
MOSICHIOBAJIBHOTO IITYYHOTO 1HTEJNEKTY», MOJAaHOT Ha 3100yTTS HAyKOBOI'O CTYTICHS
noktopa ¢utocodii B ramysi 3HaHb 12 — iHpoOpMaIliiHi TEXHOJIOTII 3a CIelialbHICTIO
122 —xowmr.



HayxoBwuii kepiBHUK:

bapmak Omnekcanap BononumupoBuy — A.T.H, npodecop, 3aBiayBad Kadeapu
KOMIT FOTEpHUX HAYK.

Penenzeurnu:

I'oBopymienko Tersna OnexcanapiBHa — JeKaH (akynbTeTy iHGOpMaiiHUX
TEXHOJIOT1H, M.T.H., JIeKaH QakynpTeTy iHGOpPMAIIHHUX TEXHOJOTiH, mpodecop
Kadenpu KOMIT'IOTEpPHOI 1HXKeHepil Ta i1H(opMamiiMHUX cucTeM XMEJIbHUIIBKOTO
HAI[IOHAJILHOTO YHIBEPCUTETY;

I'matuyk €nuzasera ['enHaniiBHa — 1.T.H., npodecop kadeapu KOMI IOTEPHOI
1HXKeHepil Ta iHpopMaIiitHUX cucTeM XMEeIbHUIIBKOTO HAIllOHAJIBHOTO YHIBEPCUTETY,

Kucine Tersna MukonaiBHa — K.(p-M.H., JOLEHT, JOLEHT Kadeapu
KOMIT FOTEpPHOT 1HXKeHePiT Ta iHhopMaIIiTHIX cucTeM XMEIbHUIILKOTO HAIllOHATEHOTO
YHIBEPCUTETY.

Cayxauau:

1. TonoByrouy Ha 3acijaHHi, /JI.T.H., mpodecopa, AekaHa (aKyIbTETy
1H(pOpMaIIiHUX TEXHOJOrH, mnpodecopa Kadeapu KOMII IOTEPHOI IHXKEHepli Ta
iH(popmariiinux cucreMm ['oBopymienko T.O. npo mopsAoK NeHHHM ceMiHapy Ta JaHi
po 3100yBaya.

2. Honogias Koanpuyka Onekcist BooguMupoBrya mpo aucepramiiny pooorty
Ha TeMy «MeToau BUSBJICHHS MATOJOTN 3a CUTHAJIOM €JIEKTpoKapaiorpaMu 3acodamu
MOSICHIOBAJIBHOTO IITYYHOTO 1HTEJIEKTY», SKa MMOIaHa Ha 3100y TTS HAYKOBOTO CTYTICHS
JIOKTOpa HayK B raiy3i 3HaHb 12 — iH(opMaIliiiHi TEXHOJOrii 3a CHellalbHICTIO
05.13.06 — indopmariiitni Texnonorii. Temy aucepraiii 3aTBep/pkeHo BueHoro pamoro
XMEeNbHUIIBKOTO HAI[IOHAIBHOTO yHIBepcuTeTY, TpoTokosa Nel2 Bix 30 tpaBus 2024 p.

Koampuyk O.B. ynpomoBx 19 XBWIMH JIOMOBIB OCHOBHI ITOJIOXKCHHS Ta
pe3ynbTaTH IUCEPTAIliiHOT poOOTH, iK1 OyJI0 TPOUTIOCTPOBAHO HA 35 craigax.

3. Bignosiai 3700yBavya Ha MATAHHS MPUCYTHIX 3 METOIO PO3’ICHEHHS OKPEMUX
MOJIOKEHB Ta BUCHOBKIB JIUCEPTAIIHHOT POOOTH.

byno 3agano 22 nurtannd. [lutanns 3amanu: 1.T.H., npodecop ['oBoOpylIeHKO
T.O.; n.1.H., nmpodecop Jlucenko C.M.; na.1.H., npodecop Casenko O.C.; A.T.H.,
npodecop Manstok E.A.; k.1.H., monieHT barpiii P.O.; x.1.1H. monieaT Mazypens O.B.;
I.T.H., aoueHT ['Hartuyk €.I'.; k.1.H., monent Hiuenopyk A.O.; mokrop dimocodii
Panrok I1.M.; acnipant Anekceiiko B.O.

4. Buctynu pereH3eHTIB.

Penenzenr - na.1.H.,, mnpodecop Topopymienko T.O. Bia3Hauuna, 110
nucepTaiiiitna podora Koansuyka O. B. «Meroau BUsIBJIEHHS MAaTOJIOT1H 32 CUTHAJIOM
eJIEKTPOKapAIoTpaMu  3aco0aMu MOSCHIOBAJBLHOTO IITYYHOTO IHTENEKTY», MICTUTh
HAYKOBI TOJIOKEHHSI T4 HOBI, HAYKOBO OOTPYHTOBaH1 pe3yJbTaTH, SIK1 BIAMOBIIAIOTH
Cy4acHOMY PIBHIO HAYKOBUX JOCIIKEHB B TaTy31 iHPOpMaIlIHHUX TEXHOJIOT1H, MAIOTh



OpakTUYHY Ta TeopeTHuHy IMiHHICTh. HaykoBa pobOoTa MicTUTh OOIpPyHTOBaHi
BUCHOBKHM Ha OCHOBI OCOOMCTO OTPHMAaHHMX 3/100yBayeM TOCTOBIPHUX PE3YJIbTATIB.
He3Bakaroun Ha HasSBHICTh OKpPEMHUX HEIOJIKIB, TaKuX SIK MoTpebda ykpainizaii
YaCTHHU TaOJWIb Ta PHUCYHKIB, HEOOXITHICTh BKJIIOUEHHS OTPUMAaHUX KUIbKICHHX
MOKAa3HUKIB y BHUCHOBKM, a TAaKOXX HEOOXITHICTh BUYUTKU TEKCTY IS YCYHCHHS
rpaMaTHdHuX 1 opdorpadiyHrX TOMHIOK, HAaBEACHI 3ayBAXKCHHS HE 3HUXKYIOTh
3arajibHy HaykKoBY wLiHHICTh auceprtaiii. [Ipodecop 'oBopymenko T.O. mo3uTuBHO
OLIIHWJIA JHCepTalliiiHy poOOTy Ta peKOMEHAYBaB ii O 3aXHCTy 3 ypaxyBaHHSIM
BHUCJIOBJICHHX 3ayBa)K€Hb Ha 3700yTTS HAyKOBOTO CTyIeHs JoKkTopa ¢inocodii 3a
cnemiaibHicTiO 05.13.06 — 1HbOpMAaIliiiHI TEXHOJOTII y CIeliaai3oBaHiil BYEHIN pai
XMEeNbHUILIBKOTO HAI[IOHAJILHOTO YHIBEPCUTETY.

Penienzent — npodecop kadeapu KOMIT IOTEPHOT 1HXKEHEPil Ta 1HPOpMaLITHIX
CUCTEM, II.T.H., Jo1eHT, [ HaTuyk €.I"., Big3HaumIa, 1110 JucepTaliitHa po0oTa MiCTUTh
HOBI HAyKOBO OOIPYHTOBaHI TEOPETHYHI Ta €KCHEPUMEHTAJIbHI Pe3yJIbTaTh B Trally3i
1H(popmariiiHux TexHoorii. JloueHnt 'natuyk €.1°. 3a3Haunna qekuibKa 3ayBaxkeHb J10
JUcepTallii, SKi CTOCYIOTbCS OKPEMHX acleKTiB poOOoTH, 30KpeMa B TOTpedi
MOKpAIICHHS] BUCBITJICHHS MPAKTUYHOTO 3HAYEHHs AochipkeHHs. [Ipore 3a3HadveHi
3ayBOKCHHS HE BIUIMBAIOTh HA HAJICKHUM HAYKOBHM PIBEHb JUCEPTAIIITHOTO
JOCIIJPKEHHS. 3arajioM, JIaBIId TO3UTUBHY OIlIHKY, ['Hatuyk €.I'. pekoMmeHyBana
JIUCepTalliiHy poOOTy A0 3aXUCTy 3 ypaxyBaHHSM BHUCJIOBICHHX 3ayBaK€Hb Ha
3M00yTTS HAyKOBOTO CTymeHs JokTopa ¢inocodii 3a crnemianbHicTIo 05.13.06 —
iH(poOpMaIliiiHl TEXHOJOrli y cHeuiaji3oBaHid BYeHIH paal  XMEeJbHULBKOrO
HaIllOHAJIBHOTO YHIBEPCUTETY.

Penienzent — poueHT kadenpu KOMITIOTEpHOI 1HXKEHEpli Ta 1HPOpMaIIMHUX
cucteM K.bp-M.H., goueHt Kwucine T.M. Big3Haummna, 1o AucepTaliifHa poOoTa
KoBanpuyka O.B. «MeToau BHUSIBICHHS MATOJIOTIH 32 CUTHAJIOM €JIEKTPOKAPA10TpaMHU
3aco0aMu MOSICHIOBAIBHOTO IITYYHOTO I1HTEJIEKTY» MICTUTh HOBI pe3yJbTaTH, SKi
HaJIEKHUM YUHOM OOTPYHTOBAHI Ta MalOTh TEOPETUYHE 1 MpaKTUYHE 3HaYeHHs. Kuciip
T.M. BiJi3Hauusa, 10 HAYKOBI Ta MPAKTUYHI PE3YIbTATH XapaKTEPU3YIOThCS €JIHICTIO
3MICTy, oTpumaHi aBTopoMm ocobucto. [oment Kucine T.M. 3a3Haumia nekiibka
3ayBaXECHb JI0 JUCEpTaIllii, 30KpeMa HEOOXITHICTh MOKpamuTH (hopmarizallito
npeaIMeTHOI 00JIacTi, MOKPAIIUTH MPEJCTABICHHS B3a€MO3B 3Ky 3alpONOHOBAHUX
METO/IIB Ta Y3TO/KCHHSI BUKOPHUCTAaHOI TepMiHoorii. [Tompu 3a3HadeHi 3ayBakeHHSI,
K1 HE 3HW)KYIOTh HayKoBOi 3Hauymiocti podootu, Kucine T.M. NO3UTUBHO OLIHMWIA
JTUCcepTalliiiHy poOOTy Ta peKOMEHyBaia ii 10 3aXUCTY 3 ypaxXyBaHHSM BUCJIOBIICHUX
3ayBakK€Hb Ha 3700yTTsS HAYKOBOTO CTYIEHs JOKTopa (pimocodii 3a creriaabHICTIO
05.13.06 — 1HdopmarriiiHi TEXHOJIOTI y CIeliali30BaHii BUeHii paai XMeJIbHHUIILKOTO
HaI[IOHATBLHOTO YHIBEPCHUTETY.



[Tin yac obroBopeHHs mucepraniiiHoi podotu Kosambuyka O. B. Buctynmim:
1.T.H., mpodecop ['oBopymienko T.O.; 1.1.1., mpodecop bapmak O.B.; a1.1.H., npodecop
Casenko O.C.; n.1.H., npodecop Jlucenko C.M.; n.1.H., npodecop Manswok E.A.;
K.T.H., nouneHt barpiii P.O.; k.T.H., nmouent Ma3sypenp O.B.; K.T.H., JOIIECHT
Hiuenopyk A.O.; n.1.H., momeHT, ['matuyk €.I'.; k.T.H., goument Kamyctsa M.B.;
nokTop (pimocodii Boituyp FHO.O.; moxrop dinocodii Pagrok I1.M.

B pesynbrati o0roBopenns aucepraniiinoi podotu Kopampuyka O.B. rosnosa
CeMiHapy, PELEH3EeHTH, YYaCHUKUA CEMIHapy BIA3HAUYMUIM OOIPYHTOBAHICTh TEMH,
HayKOBY HOBH3HY OCHOBHHX pe3yJIbTaTIB JUCEPTaIiitHOT poOOTH, iXHIO anpobariito ta
MpaKTUYHE 3HAYCHHS Ta BBAXKAIOTH IIO0: AucepraiiitHa podota Kopanbuyka O.B. 3a
TeMoro «MeTou BUSIBIIEHHS NATOJOTIH 3a CUTHAJIOM €JIEKTpOKapaiorpaMu 3acobamu
NOSICHIOBAJIBHOTO HITYYHOI'O 1HTEJEKTY», fKa MOJaHa Ha 3100yTTs CTyIEHS AOKTOpa
¢imocodii, 3a CBOIM HAayKOBHMM pIBHEM Ta MPAKTUYHOKO IIHHICTIO, 3MICTOM Ta
o(OpMIJICHHSIM TOBHICTIO BIJIMOBifa€e KBamidikaiiHUM BuMoram mm. 6, 7, 8, 9
«Ilopsiaky NmpuUCyIKEHHS CTyIEHs TOKTopa (piocodii Ta CKacyBaHHs pilLIEHHS pa30BOi
CHeLa/li30BaHO] BYEHOI pajM 3aKjay BHUIIOI OCBITH, HAYKOBOI YCTaHOBH IIPO
MPUCYJIKEHHS CTYTEeHs TOKTopa (itocodii», 3aTBEepaKeHOMY mocTaHoBO0 Kalinety
MinictpiB Ykpainu Big 12 ciuns 2022 p. Ne 44, ta Bignmosijgae cremiaaibHOCTI 122 —
Kowmr'toTepHi Hayku;

3 ypaxyBaHHSIM BUKJIQJIEHOTO, Ha (paxoBOMY ceMiHapi (myOniuHii mpe3eHTarlii
JcepTallii) BAHECEHA MPOIO3HUILisl TIOCTABUTH Ha TOJIOCYBAHHS YOTUPHU MUTAHHS:

1) yxBanuTH B IJIOMY HayKOBY J0MOBiIb 3700yBaya KoBanpuyka O.B,;

2) BpaXOBYIOYM HAYKOBY HOBHU3HY OTPHMMaHUX PE3yJIbTaTiB, iX MPAKTHYHE 3HAYCHH,
BUCOKHMM HAYKOBHM 1 MPAKTUYHUN PIBEHb BUKOHAHUX JOCHIDKEHb, PEKOMEHIyBAaTU
mucepTaiiny poooty Kopampuyka O.B. 10 3axucTy y pa3oBii criemianizoBaHiii BUCHIM
pajii Ha 300y TTS HAYKOBOTO CTYTIeHs TokTopa (imocodii B ramy3i 3Hanb 12 [Hpopmartiitai
TEXHOJIOT1i, 3a cneuiabHICTIO 122 KoMIT roTepHI HayKu;

3) 3aTBEpJUTH BUCHOBOK IPO HAYKOBY HOBH3HY, TEOPCTHYHE Ta MPAKTHYHE
3HaueHHA pe3yibTaTiB aucepranii Kosaasuyka O.B.;

4) pekOMeHIyBaTH [0 3aTBEP/DKCHHS  KAHIUAATypU TOJIOBH  Pa3oBOl
cremianizoBanoi BueHoi pagu ['oBopymenko T.O., kanauaatyp peueH3enTiB ['HaTayk
€.I'. ra Kucins T.M., a Takox kanauaaryp onoHeHTiB [llaxoBcekoi H.b. Ta buukosa
0O.C.

BinOynocs BiiKpuTe TOJ0CyBaHHS.

Pe3ynbraty BiIKpUTOTO FOJIOCYBAHHS:

nepie MUTaHHA — «3a» — 42, «IPOTH» — HEMAE, KyTPUMAJIUCh) — HE MAE;

Jpyre MUTaHHS — «3a» — 42, «<IpOTU» — HEMAE, KYTPUMAIIKNCh) — HE MAE;

TPETE MUTAHHS — «3a» — 42, «KIIPOTW» — HEMAE, KYTPUMAIIUCHY — HE MAE;

YeTBepTEe MUTAHHA — «3a» — 42, «IIPOTW» — HEMAE, KYTPUMAIUCHY — HE MAE;



BUCHOBOK

PO HAYKOBY HOBU3HY, TeOPeTHYHE TA NPAKTHYHE 3HAYEHHSA
pe3yJbTaTiB aucepTaumii

Ha TeMy MeTo/Ii BUSBJICHHS NATOJIOTIM 3a CUTHAJIOM eJIeKTpOoKapliorpaMu 3acobamMu

HOSICHIOBAJIBHOTO ITYYHOTO 1HTEACKTY

(nazea pobomu)

3100yBaya HayKOBOTO CTyMeHs ToKTopa ¢igocodii
KoBanpuyka Onekcis Bonogumuposuya

(npizeuwye, im’a, no bamvrosi)

3 rajgy3l 3HaHb 12 — indbopmaIltiiiHi TEXHOJIOT1i

(wughp, Hasea eanysi snams)

3a CHELIAJILHICTIO 122 — koM’ IOTEPHI HAVKH

(wughp, nazea cneyiarvnocmi)

[IyOGmiuHa mpe3eHTalliss MpoBeleHa Ha MikkadeapaabHOMy (HaxoBOMY HAayKOBO-
IPAKTUYHOMY ceMiHapi kadeapy KOMIT IOTEPHUX HAVK Ta Kadeapu KOMII FOTEPHOI 1HKEHEDIT
Ta 1HOOPMAIIHHUX CUCTEM

Hasea)
«__ » xBiTHA 2025 poky, mpotokoa Ne 1

1. AKTyaJIbHICTH TeMHU AOCJIIIZKEHHS.

BignmoBimHo 10 cratUcTUKU BceecBiTHROI  opraHizaiii OXOpOHU  370pOB’S
HAOLIbIY KUIBKICTh CMEPTEH JIIO/IEH CHPUUYUHSIIOTh CEPLIEBO-CYIMHHI 3aXBOPIOBAHHS.
3okpema, y CIITA y 2018 pori nmonaz 560 000 BUCHOBKIB PO CMEPTH BKIIHOYAIA ApUTMIIO
SK OfHY 3 npu4rH. OHUM 3 HAHOUIBII MOIMPEHHUX 3aC001B € eNeKTpokapaiorpadis, sika
HA/Ia€ MOXJIUBICTh TpadiyHO PEECTPYBATH EJEKTPUYHI SBUINA 3 TN JIIOAU, SIKI
BUHUKAIOTh Y CEPLIEBOMY M'si3l Mia 4ac Horo misuibHOCTi. KpuBY, 10 OTpUMYETHCS B
pe3ynbTari (pikcaiii Takoi aKTUBHOCTI, Ha3WBarOTh enekTpokapaiorpamoro (EKT).
Onwupatounich Ha 3anucu EKI-curnamy, Jikapi IHTEpIPETyIOTh iX 3a PI3HUMHU
MOKa3HUKAMH JJIsi BUSIBJICHHS MPUYMH CKAapr TAIiEHTIB Ha AuCKOoMpopT abo Outh y
TPYIISIX, SIKI MOXKYTh OyTH OB’ sI3aHi 13 CEPIIEM.

OckinbKM 1cHy€e OaraTo TUIiB MOXJUBHUX BiaxuiaeHb EKI' Bigx HOpMH Ta MOXIIHBI
Benuki 3a oocsiroM EKI'-3anucu (Taki, K X0JITEpH), TO MPOILIEC iX aHali3y MOXe OyTH
3aTpaTHUM 3a 4acOoM Ta 3 IMOBIpHUMH noMujkamu. Came TOMY Ji BUPIIICHHS
3a3HAUYEHUX TMPOOJEM 3aCTOCOBYIOTHCS METOAM Ta MiAXOoAu 1H(pOpMaIiHHUX
TEXHOJIOT1H. 30KpeMa, y 3B’SI3Ky 3 aKTUBHUM PO3BHTKOM IITYYHOT'O IHTEJIEKTY HAOYJIH
IIMPOKOIO0 BUKOPHUCTAHHS TaKl IHCTPYMEHTH, SK MAIllMHHE HAaBYaHHA 1 TJIMOOKe
HaBYaHHS 11 Kiacudikarii natonoriid Ha EKI -curnanax.

Buxopucranas HeHpOHHUX Mepex TimOokoro HaBuaHHs y kinacudikamii EKIDT Bxe
MPOJIEMOHCTPYBAJIO CBOIO €(EKTHBHICTh y BHUSBIEHHI PI3HOMAHITHUX CEPIIEBUX
NaToJIOTiM, TaKUX SIK apuTMii, MiokapAuT Tomio. [lonpu 3HaYH1 AOCATHEHHS Yy Wil
cdepi, poboTa Mojeneil rIMOOKOr0 HaBUAHHS 3AIUIIAETHCS «YOPHOIO CKPUHEIO» IS
KIHIIEBOTO KOPHUCTYBaua, 0 Ay>Ke KPUTUIHO IS TaKO1 chepH, IK MEAUITNHA.
Buxonsun 3 HaBeneHoro, 3a7a4a ineHTudikaiii natouoriid aputmiit Ha EKI -curnami,
sKa HE TUIBKU BUSIBJISIE MTATOJIOT1T apUTMIH, alie i «IOSICHIOE», YOMY caMe TaKl PillleHHS
OPUIHATI, € JOCUTh aKTyalbHOW. ToMy gucepraiiiiHa poOoTa mpuUCBSYEHA
PO3B'I3aHHI0 HAYKOBO-TIPUKJIAJAHOI 3a7a4l BUSBICHHS Matojioriii aputmiit 3a EKI'-
CUTHAJIaMU 3 BUKOPUCTAHHSM METO[IB MOSCHIOBAJBLHOTO IITYYHOTO 1HTEJIEKTY, Mij



SIKHM PO3yMIETbCS BUKOPUCTAHHS 3aCO01B 1 METO/IIB, CIIPSIMOBAHUX JJISl IHTEpIIpeTalii
pe3yJbTaTiB, SIKi TeHEpYyE HEHPOHHA Mepexa.

2. 3B's130K po0OTH 3 HAYKOBMMHM NPOTrpaMamMu, IJIAHAMHU, TEMAMU.

JlocipKeHHs, pe3ynbTaTd SKAX BHUKJIAJIEHO B JUCEpTallii, BAKOHAHO TiJ Yac
BUKOHAHHS OKPEMHMX PO3/I1JIIB HAYKOBO-IOC1THOT pOOOTH 3a AEPKOIOKETHOIO TEMOIO
XMENbHUIIBKOTO HAaIllOHANBHOTO YHIBepcutery «Cucrema BusiBneHHs 313 Ta
KOMI'IOTEPHHUX aTaK B KOPIOPATHBHUX MEPEKax 3 BUKOPUCTAHHSIM XHOHHMX 00'€KTiB
atak Tta mactok» ([P Ne 0124U000980). ¥ mexxax mpoBeneHOT HayKOBO-IOCIHITHOT
poboTH 3a AEpKOIOIKETHOIO TEMOIO, aBTOP 3IIHCHUB PO3POOKY METOIIB 0OpOOKH
iHbopMarllli mpeaAMEeTHOI ramy3i 3aco0aMu IITYYHOTO 1HTENEKTY, a TaKOX BHUKOHAB
OIL[IHKY OTPUMaHUX DPE3yJbTaTIB 3a KIIOYOBUMHU MeTpukamu: Accuracy, Recall, F1-
score Ta ROC-AUC.

3. HaykoBa HOBM3HA OTPUMaHUX PE3YJIbTaTIB.
VY aucepraiii ofepkaHi Takli HOB1 HAYKOB1 pe3yJIbTaTHU:
1. Po3pobneno HoBuii meton igeHTudikaimii R-3y6miB Ha EKI-curnami, sxuit
BIJIPI3HSIETHCS BiJl ICHYIOUMX BUKOPUCTaHHSIM MOJIEN1 TNIMOOKOTO HABYAHHS 3 JBOMA
BxiqHUMHU curHanamu — EKI-curHaiom Ta, CHHXpOHHMUM 3 HHUM, CUTHAJIOM 3
MPOTHO30BAaHUM pO3TallyBaHHsIM R-3yOIiB, 10 Aaji0 3MOTY MiJABUIIUTH TOYHICTh
1meHTudikarmii;
2. VY nockonaneno mero kiacudikarii matosoriid aputMmiii Ha EKI -curnani, skuii
BIJIDI3HSIETHCS BIJ BIJOMUX BHUKOPHCTAHHSM TpIaJyd KApIIOLMKIIB, IO JO3BOJISIE
chopMyBaTH KOHTEKCTHY IH(QOpMalil0 BUHUKHEHHS KapII1OLUUKIYy, IJs MOJaIbIIOq
kiacudikaili BIOCKOHAJIEHOI apXITEKTYpOK MOJENI TJIUOOKOro HaBYaHHS, 0
JIO3BOJIMJIO 3OUIBIIMTHA KIIBKICTh TMATOJOTIM 11 PO3Mi3HABaHHSA Ta MIJABUIIUTH
TOYHICTb KJacu(iKallii;
3. Brnepiiie po3po0iieHo MeTo 1 iHTepIipeTallii pe3yabTaTiB Kiacu@ikallii maToaorii
aputmiii, otpumanux 3 EKI'-curnamy 3a MoaensitMu riamOOKOro HaBYaHHA, IO JAJIO0
3MOTY TIOJIaTh pe3yJbTaTH Kiacudikaiii 3a O3HAKaMH, 0 BUKOPHCTOBYIOTHCS Yy
MEJIMYHIA MPaKTHII].

4. TeopeTnuHe Ta NPAKTHYHE 3HAYECHHS Pe3yJbTAaTIiB JUCEPTAMLIi.
[IpakTiuHe 3HA4YE€HHS OTPUMAHMUX PE3YJIbTATIB MOJSATa€ B JOBEACHHI TEOPETUUHUX
pe3ynbTaTiB  aucepTaiiiiHoi pobotm g0 peamizamii Ta y Oe3mocepeHbOMY
BUKOPHUCTAHHI iX Y BIIMOBIIHUX MEANYHUX YCTAHOBAX.

PeanizoBana iH@opmaliiiHa cucTeMa Ha OCHOBI MeToAl momryky R-3yOumiB Ta
kinacugikanii EKI-curnamy Ha HasBHICTh MAaToJNOrid apuTMid 3a0e3MedyloTh
KOPUCTYBauy MPOTHO3M HASBHOCTI MATOJIOTIN apUTMiil 9 MiATpUMYyBaHUX KJIaciB IJis
BCIX BUSBJICHUX KapAIOLMKIIB, 110 HECE PEKOMEHAALIIMHUI XapakTep Ta NPUIIBUIIIYE
poborty mikaps B anamnizi EKI'-curnamny.

PeanizoBana iHdopmMmaiiiiina cucTeMa BKIIIOYA€ BUKOPUCTAHHS METOAY 1HTepIpeTarii
pilieHb Kiacudikaili MaToJorid apuTMidA, OTPUMAHMX 3a MOJACISIMH TJIUOOKOIO
HABYaHHS, J03BOJISIE MOAATU JIKAPIO pe3ynbTaTu Kiacugikamii 3a O3HAKaMH, IO
BUKOPHCTOBYIOTHCSI B MeIWYHIN mpakTuii. Takuil miaxig poOUTh pillieHHS MOJemei
rMOOKOTO HaBYaHHS OUTBIN JOCTYIMHUMH JJIS JIKaps, 3a0e3medyroud JOBIpY [0
OTPUMAaHHX PE3yJIbTaTIB.



PeanizoBana iHpopmamiiiHa cucremMa kiacu@ikamii maTojorid  apuTMmiil  Ta
1HTepnpeTallii pe3yJbTariB Kiacudikailli 0a3yeThCsi Ha KIIEHT-CEPBEPHIN apXiTEKTYp,
10 Ja€ 3MOTY BUKOHYBAaTH BCi OOUYMCIICHHS Ha BiJJIaJICHOMY CepBepi 3 MOTYKHUM
oONamHAaHHSAM, TOMI SK KIIEHT 3IHCHIOE JIHMINE Tmepefady OaHWX, OTPUMaHHS Ta
Bi3yajizaililo pe3yJbTaTiB, IO JIa€ MOXJIMBICTh BHKOPHUCTOBYBAaTU CHCTEMY B
HEBEJIMKHX KIIIHIKaX 3 0OMEKEHUMHU 00UHCITIOBAIbBHUMH PECYpPCaMH.

5. BukopucraHnHs pe3yJbTaTiB podoTu. TeopeTnyHi Ta IPaKTUUHI Pe3yJIbTaTH
JOCTIPKEHHSI BIPOBA/KEHHI B MEAMYHOMY JKYBaJIbHO-I1arHOCTUYHOMY IICHTPI
«Ciminis-Citi+» (noBimka mpo BrnpoBamkeHns); TOB «AW TI XYT» (noBizka mpo
BIIPOBA/DKEHHS); Yy HaBYANbHOMY Tporeci XMEIbHUIBKOTO  HAI[lOHAJbHOTO
yHIBEpCUTETY (AaKT BIPOBAKEHHS); NpPU BHUKOHAHHI JAEPKOIOHKETHOI TEMH
XMeJbHULIBKOTO HAalllOHAJNBbHOTO YHIBepcutery «Cucrema BusBiaeHHs 3II3 Ta
KOMI'IOTEPHHUX aTaK B KOPHOPATHBHUX MEPEXax 3 BUKOPUCTAHHSIM XHOHHX 00'€KTiB

aTtak Ta mactok» (1P Ne 0124U000980)

6. Ocoducra y4yacThr aBTOpa B O/J€pP:KAHHI HAYKOBMX Ta NPAKTHYHUX
pe3yJbTaTiB, 10 BUKJIAJAeHi B qucepraniiHii poooti KoBaabuyka O.B.
Hucepraiiiiina po6oTa BUKOHAHA HA KA®eopi KoMn romepHux HAyK XmerbHUybkKo2o
HAYUIOHAIbHO2O0 VHIBEPCUMenmy ,

(Hasea Kageopu (8i00iny), Hazea ycmanoeu)

HAyKOBHI KEPIBHUK [.T.H, mpodecop, 3aBigyBad Kkadeapu KOMIT FOTEPHUX HAyK
bapmak O.B.

(Haykoeuﬁ cmyninb, guene 36anis, nocada, npizeuuje, iHiyian)
PosrasHyBmm 3BIT MOAIOHOCTI MIONO MEPEBIPKM Ha IUIariaT, BCTAaHOBJICHO, IO
JavcepTaliiHa podoTa Kosanpuyka O.B.

(npiseuwye, iniyian 3006y6aua)
€ pe3yJIbTaTOM CaMOCTIMHUX JOCTIKEHb 3/100yBaya 1 HE MICTUTh €JIEMEHTIB ILIariaty
Ta 3amo3u4eHb. BukopucTaHi iaei, pe3yiabTaTH 1 TEKCTU IHIIMX AaBTOPIB MAaIOTh
MOCUJIaHHS Ha BIAMOBIHE JIKEPEIO.

Jluceprartis XapakTepu3y€eThCsl €IHICTIO 3MICTY Ta BIIIOBIAAE BUMOTaM 10710 ii opopMIIeHHs!.

7. Mlepeaik myOJikauniii 3a TeMow aucepraiii i3 3a3HaYEHHSIM OCOOHCTOTO
BHECKY 3/100yBaya.
3a pe3ynbTaTaMu JOCTIIKEeHb omyOnikoBaHo 9 HaykoBUX mpallb. OCHOBHI pe3yJIbTaTH
nucepTarnii BUKiIaneHi y: 1 crarTi, y NepioJuYHOMY BHJIAHHI IO 1HAEKCYETHCS B
HayKoMeTpuaHuX 6a3zax Scopus, Web of Science (mepioguyne BumanHi 1-ro KBapTuIiio,
110 1HJIEKCYEThCS B HAYKOMETpUYHUX 0azax Scopus Ta WoS 1, 3rigHo 13 1.8 [ToctanoBu
Kabinery MinictpiB Ykpainu Big 12 ciuns 2022 p. Ne 44, npupiBHIOETbCS 10 JBOX
nyOsikaiii); 3 ctaTTi y (paxoBUX HAyKOBUX XKypHajax YKpaiHu, BKIIOYEHUX Ha JaTy
omyOJIiKyBaHHS 10 IEPEIIIKY HayKOBUX (DaXOBHMX BUJIaHb Y KpaiHu kateropii b (3 crarTi
3apaxoBaHi K 3 myoOuikaiii, Tak sk, 3rigHo 13 1.8 IlocranoBu Kabinety MiHicTpiB
VYkpainu Big 12 ciuns 2022 p. Ne 44, KiJIbKICTb aBTOPIB Y IIUX CTATTAX HE TIEPEBEPIITYE
nB1 ocobu). OT:Ke, AJsl 3aXHCTY 3apaxoBaHO S5 HaykoBHX mnyOJikaumii 3
BUKJIaJJeHUMH OCHOBHHMMM pe3yJbTaTaMM J0CHilKeHb. KpiM 11b0ro, pe3yibTaTu
aucepranii BUKiIageHl y 4 myOmikamisx, Kl 3acBII4yIOTh ampoOalliio marepiaiiB
aucepranii (CTarTi B MaTepianax KoH(epeHIiH, Mo 1HAEKCYIOThCS B HAYKOMETPUUHIM
6a3i Scopus) Tay 1 CBIIOIITBI PO PEECTPAIIIO0 ABTOPCHKOTO TIpaBa Ha TBI.



Hayxosi npayi,  sikux onybiiko8aHo 0CHOBHI HAYKOGI pe3yibmamu oucepmayii
(3aKopOoHHI 6udanHs, npoindekcosaui y b6azax oanux Web of Science Core Collection
ma/abo Scopus ma nepioouuHi 6UOAHHA, 6KIOUeHI 00 Kamezopii «b» nepeniky
HAYKOB8UX (paxosux sudansv Ykpainu):

1. Towards transparent Al in medicine: ECG-based arrhythmia detection with
explainable deep learning / O. Kovalchuck et a. Technologies. 2025. Vol. 13, no. 1. P. 34.
(https://doi.org/10.3390/technologies13010034) (indexcosana 6 naykomempuunux 6a3ax
Scopus, Web of Science (Q1 by Scimago Journal & Country Rank)).

Kosanvuyxom O.B. pospooneno memoou knacugixayii apummii na EKT -cuenani 3acobamu
NOSICHIOBATILHO20 2TIUOOKO20 HABUAHHSL, NPOBEOEHO OOCTIONCEHHS MA AHANI3 Pe3yIbInamie,
nidzcomoanero pykonuc, bapmax O.B. suxonyseas koHyenmyanizayito 00CHONCEHHS, 0270
BI0OMUX MemOo0di8 ma piuieHb, 002080peHHs pPe3YIbmamie OO0CHIOHNCEHHsl, NIO20MOBKY
uepHemKu pPYKOnucy, nowlyk kowmie Ha nyonikayito cmammi; Kpax FO.B. euxomnyeas
KOHYeNnmyanizayito 00CIioMCeH s, 002080peHHtst pe3yivmamis oocniodicenis, Paowk I1.M.
PA3oM i3 asmopom npayioeas HAo Memoooo2icl0 OOCTIONCEHHS. Ma ONpaybo8y6as to2o
pe3yaibmamu, a makodc BUKOHY8A8 02180 GI0OMUX Memooi6 ma piuleHb, Ni020MOBKY
uepnemxku pykonucy, Knumenxo JI.B. 6yna KoHcy1bmanmom 3 MeOUYHUX acnekmie pooomu.
2. Kovalchuk O. V., Barmak O. V. Method of arrhythmia classification on ECG
signal. Optoelectronic Information-Power Technologies. 2024. Vol. 48, no. 2. P. 34—
44. (https://doi.org/10.31649/1681-7893-2024-48-2-34-44).

Kosanvuykom O.B. pospobneno memoo xnacugikayii apummii na EKI-cuenari,
NPOBe0eHO OOCTIONCEeHHs: ma HANi3 pe3yibmamie, niocomosneno pykonuc;, bapmax O.B.
BUKOHYBAB AOMIHICPYBAHHS MA KOHYENMyanizayito OOCHIONCEHHsl, PeyeH3y8aHHI ma
KOPU2YBAHHS PYKONUC) .

3. KoBanbuyk O. B., bapmak O. B. Merox igentudikarii R-mikiB y curnamax
eJIEKTpOoKapiorpaMu. Bicnuk Xuenvnuyvkoco HayionanbHozo yHieepcumemy. 2024, Ne
6. C. 108-117. (https://doi.org/10.31891/2307-5732-2024-343-6-16).

Kosanvuykom O.B.  po3pobreno memoo idemmugbikayii R-3ybyie y cuenanax
eeKMpoKapoiocpamu, NPOEeOeHO OOCIIONCEHHS MA AHALI3 Pe3YIbMamis, ni020Mmos1eHO
pykonuc, bapmak O.B. sukonysas aomiHicmpy8aHHs ma KOHYenmyauizayiro O0CTIONCEHH S,
DeYeH3VBanHs ma KOPU2y8aHHs PYKONUCY.

4, KoBanpuyk O. B., bapmak O. B. MeTon inTepmpeTariii pe3ynbTariB Kiacudikaiii
EKIT" meTomamu rimmbokoro HaB4YaHHS. [Ipobaemu mMoO0enio8anHs ma asmomamusayii
npoexmysanns. 2024. T. 2, Ne 20. C. 120-130. (https://doi.org/10.31474/2074-7888-
2024-2-20-120-130)

Kosanvuyxom O.B. memoo inmepnpemayii pesynomamis knacughikayii EKT" memooamu
2MUOOK020 HABYAHHS, NPOBEOEHO O0CNIOMNCeHHs, niocomosieHo pykonuc, bapmak O.B.
BUKOHYBAB AOMIHICPYBAHHS MA KOHYENMYani3ayito OOCHIONCEHHsl, PeyeH3y8aHHsI mda
KOPU2YBAHHSL PYKONUC) .

Ipayi, axi 3acseiouyroms anpobayiro mamepianie oucepmayii:
5. Human-in-the-loop approach based on MRI and ECG for healthcare diagnosis /
P. Radiuk et a. CEUR-WS. 2022. Vol. 3302. P. 9-20. URL.: https://ceur-ws.org/Vol-
3302/paper].pdf (imgexcoBana B HAayKOMETpHUHIK 0a3i Scopus).
Kosanvuyk O.B. cninbro 3 agmopom npayto8as Hao 000ABAHHAM CUHXPOHHUX CUSHANIG
MOJACIUBO2O  pO3MiWeHHs. 3y0yie 0onsa  30invwenns cemanmuxu EKI-cuenany, woo
nokpawumu eudinenHs 3yoyie ma ceemenmie EKI-cuenany, Paowx ILM. euxownysas


https://doi.org/10.3390/technologies13010034

KOHYenmyanizayiro 00CTONCEHHs, 002080PEHHs 1020 pe3YIbmamis, AOMIHICMPYBaHHS
NPOEKMOM, nio2omoekoro yepnemxu pykonucy; bapmax O.B. ma Kpax FO.B. suxonyeanu
KOHYenmyanizayito 00CIIOMCeHH s, 002080peHHs U020 pe3yIbmamis, peyeH3y8aHHs ma
kopueysants pykonucy;, Cno6oosan B.O. cnintbHO 3 asmopom npaytoeas Hao oOpoOKo
MPT 306pasicenv cepys Ons nooanvuioi ceemenmayii;, Manstok E.A. pazom 3 aémopom
npay06ae Hao 021100M ICHYIOYUX MemoOoie ma piuiens, Ni020MOBKOI0 YEPHEMKU PYKONUCY .
6. A novel feature vector for ECG classification using deep learning / O. Kovalchuk
et a. CEUR-WS. 2023. Vol. 3373. P. 227-238. URL: https://ceur-ws.org/\VVol-
3373/paperl2.pdf (inmekcoBana B HAyKOMETpUUHi 6a3i Scopus).

Kosanvuyxom O.B. pospobnero memoo knacughixayii EKT 3a 0onomoeoro ekmopy 03HaK 3a
2NUOOKUM HABUAHHS, NPOBEOEHO OOCTIOJNCEHHS. MAd AHANI3 Pe3Vibmamis, Ni020MmoGIeHO
pykonuc;, bapwax O.B, ma Kpak FO.B. euxonyeanu KoHyenmyanizayito OO0COHMCEHHS,
002060penHs 1020 pe3yIbmamis, peyeH3y8ants ma KopueyeanHs pykonucy, Paowox I1.M.
Pazom 3 asmopomM Npayroéas Hao Memooo02iEl0 O0CTIONCEHH Ma ONnpaybosysas oo
pe3yibmamu, niocomogkoro yepnemku pyxonucy; Ilemposcoxuii C.C. cninbHo 3 asmopom
npayoeas Hao 027Is1I00M ICHYIOYUX Memooi8 ma pilueHb.

7. Kovalchuk O., Radiuk P., Barmak O. ta Krak Iu. Robust R-peak detection using
deep learning based on integrating domain knowledge. CEUR-WS. 2023. Vol. 3609. P.
1-14. URL: https://ceur-ws.org/\VVol-3609/paper1.pdf (ingekcoBaHa B HAyKOMETPHUHI T
0a3i Scopus).

Kosanvuykom O.B. po3pooneno memoo susignenta R-3yoyie na EKT-cuenani i3 dodanum
CUHXPOHHUM CUSHATIOM MONCTUBO20 PO3MAULy8aHHAM R-3y0yi6 Ons nioguujeHHs mouHocmi
BUABNIEHHSL 30 OONOMO20I0 MOOE 2TIUOOKO20 HABYAHHS, NPOBEOEHO OOCTIONCEHHS MA aAHA3
pe3ynvbmamie, niocomosieHo pykonuc, bapmax O.B, ma Kpax IO.B. euxonysanu
KOHYenmyanizayito O00CHONCeH s, 002080peHHs 1020 pe3)Ibmamis, peyeH3y6aHHs ma
KopuzysanHs pykonucy; Paowxk [I.M. cninbho 3 aémopom npayrosas Hao memoooao2icto
00CTIONCEHHS, AHAIZ0M U020 PEe3)IbMAmis, 02l100M ICHYHOYUX MemOOI8 I PilleHb, a MaKOHC
NIO20MOBKOI0 YePHEMKU PYKONUCY.

8. Kovalchuk O., Radiuk P., Barmak O. ta Krak Iu. ECG Arrhythmia Classification
and Interpretation using Convolutional Networks for Intelligent 10T Healthcare System.
CEUR-WS. 2024. Vol. 3736. P. 47-62. URL.: https://ceur-ws.org/\Vol-3736/paper4.pdf
(iHIeKcOoBaHA B HAYKOMETPHUUHIN 0a3i Scopus).

Kosanvuyxom O.B. pospobreno memoo xnacughikayii ma inmepnpemayii namonoeii
apummii Ha EKI' 3 euxopucmanuam 32opmkosux mepedxc 0 inmenekmyanvroi loT
cucmem OXOPOHU 300p08's, NPOBEOEHO OOCNIONCeHHST Ma AaHAN3 pe3yIbmamis,
niocomosneno pykonuc, bapmax O.B, ma Kpak FO.B. eukonysanu KoHyenmyauizayiro
00COXHCEHHSL, 002080PEHHS 11020 Pe3YIbIamis, peyeH3y8aHHs ma KOpU2yB8aHHs PYKONUCY,
Paorwxk II.M. cnineno 3 asmopom npayro8as Hao MemoooI02iEr0 00CTIONHCEHHS, AHANIZOM
1020 pe3ynbmamie, 02715100M ICHYIOUUX MemoOdi8 I pilleHb, a MAaKodiC NIO20MOBKOK
UepHemKU PYKONUcY.

Q. A. c. 132579 VYxkpaina. Komn'torepua mnporpama «Knacudikamiss EKIT Ha
HasIBHICTh apUTMil 3 TIOAANBIIOK iHTEpIpeTalieo pe3ynbratiey / O. B. KoBanpuyk,
O. B. bapmak, I1. M. Pagtok. 2025,

Kosanvuyxom O.B. pospobneno romn’tomepny npoepamy «Knacugixayis EKI na
HAsBHICMb apumMill 3 NOOAILUONO IHMepnpemayieto pezyiomamisy, bapmax O.B. ma
Paowx IIM. euxonysanu aominicmpysanms ma KOHYENmyanizayio  npocpami,
PeYeH3y8anHs ma Kopueye8anHs pyKonucy Ojisi peeCmpayii asmopcbKo2o npasa.



BBAXATMU, o auceprariitna pobota KoBasibuyka O.B.

(npiseuu,;e, iniyianu 3006ysaua)
«MeToay BUABJICHHS NATOJIOTIM 34 CUTHAJIOM EJEKTPOKapIiorpamMu 3acodaMu
MOSICHIOBAIHHOT'O IITYYHOT'O 1HTEJIEKTY »,

(nasea)
sKa ToJjaHa Ha 3700yTTs CTyneHs JoKTopa (igocodii, 3a CBOIM HAYKOBUM PiBHEM Ta
MPAKTHUYHOIO IIHHICTIO, 3MICTOM Ta 0()OPMJICHHSIM MOBHICTIO BIJIIOB1/1a€ BUMOTaM TIl.
6, 7, 8, 9 «llopsinky TpUCYKEHHS CTyIeHs1 JokTopa ¢ijgocodii Ta cKacyBaHHS
pilIeHHs Pa30BOi CHEIliaNi30BaHOi BUYEHOI paau 3akiagy BHINOI OCBITH, HAyKOBOI
YCTAaHOBU TMPO TMPHUCYKCHHS CTyNeHs JoKTopa digocodii», 3aTBEpIKECHOMY
noctanoBoro Kabinety MinictpiB Ykpainu Big 12 ciuns 2022 p. Ne 44, ta Bianosigae
HANpSIMKy HAayKOBOTO JOCTIPKEHHS OCBITHBRO-HAyKOBOI MpOTpaMu XMeEIbHHUIIBKOTO
HalllOHAJIBHOTO YHIBEPCUTETY 31 CIeliabHOCTI
122 — koMII'IOTEpHI HAYKU
(wudp, nazea)

PEKOMEH/IYBATU:
Hucepraniiitny  poboty  «Meroau  BUSBIACHHS  MATOJOTIM 33  CHTHAJIOM
CJICKTPOKAPIIOTPAMH 3ac00aMHU MOSICHIOBAIBHOTO IITYYHOT'O 1HTEJICKTY »,
Hasea pobomu
MOJIaHy KosanpuykoMm OsexcieM BoaoauMupoBuueM

npizeuwe, im’s, no bamvKosi

Ha 37100yTTS CTyneHs AoKTopa ¢igocodii, 10 3aXUCTY.

I'onoByroua Ha Mi>kkadeapalbHOMY (axoBOMY
HayKOBO-IIPaKTUYHOMY ceMiHapi

Kadenpu KOMIT IOTepHUX HayK Ta

Kadeapu KOMIT IOTEPHOI iHXeHepil Ta iHhopMariiHmy,
XMENBHUIBKOIO HALIIOHAJIBHOTO YHIBEPCUTETY /

Y,

CTEM

Terssna TOBOPVYIIIEHKO

I.T.H., Ipodecop
Cexpetap ¢haxoBoro ceMiHapy
I. bimocodii [TaBno PAJIFOK



