PEIIEH3Is
Ha JucepTaliiHy podoTy

Oxpimenka AnTona OekcaHapoBHUUa
Ha TeMy «MopaeJti TIIMONHHOT0 HABYAHHS HA CKJIAHUX JJIS PO3Mi3HABAHHSA

Ha0opax JaHuX»,

NpeACTaBlIeHy Ha 3I00yTTS CTyneHs JJokTopa dinocodii

B rayy3i 3HaHb 11 — «MaTemMaTHKa Ta CTATHCTUKA»

3a cnenianpHicTio 113 — «IIpukiagHa MmaTeMaTHKa»

AKTYyaJIbHICTh TEMH AUCePTALil

Y nuceprarii, 10 PELEH3YEThCS, MAOCIIDKEHHS TMPOBOASTLCS HA TPHKIAII
PO3B’sI3aHHS 3aJa4 CEMAaHTUYHOI cerMeHTalli (BU3HAYEHHS CUIbCHKOTOCIIOAAPChKUX
KyJIbTYp Ha 0ararokaHaJbHMX CYNYTHUKOBHX 3HIMKAX) Ta BUSBJICHHI PI3HUX THUIIIB
010JI0TTYHUX KIITHH Ha TICTOJOTIYHUX 300paxkeHHsX. OQHaK He30alaHCOBaHICTh Ta
MIEPEKPHUTTS KI1aciB y Habopax JaHUX € TUIIOBUMH MpoOiIeMaMu U B 1HIIUX O0JIACTSX,
TaKMX fK MEIWIMHA Ta J1arHOCTHKa XBOpOoO (BMOIpKM, 3a3BUYAl, MICTSATh 3HAYHO
OuIbIIE 3aMUCIB MPO 3OPOBUX TMAIIEHTIB, HK MPO XBOPHUX; MATOJOTIYHI 3pa3Kku Ha
MEINYHUX 300paKeHHSIX MOXYTh MaTH BEJIUKHH PO3KHI y XapaKTEPUCTHKAX, a
HOpMaJlbHI — OyTH CXOXHUMH MIK c00010), (iHaHcH, OaHKIBCbKa CIpaBa Ta
cTpaxyBaHH# (OUIBIIICTh TPAH3aAKIIHN € JETITAMHUMHU, a MaXpaiChbKUX — JIUIIIEe Maja
yacTka), oOpoOka mNpupoaHOI MOBH (HOpMaldbHa MOBa JOMIHYE, a HeOaKaHHM
KOHTEHT CKJIaJa€ Maly YacTHHY JIaHWX, XO0U€ MOKe MIMIKPYBATH ITiJI 3BHYAWHUMA
TEKCT) ToIlo. ToMy po3B's3aHHS LUX MPOOJIEM € aKTyaJbHO 33a/1a4yero, sika BUMarae
3aCTOCYBaHHS CIEHIAIBHUX MIIX0/IIB, TAKUX SIK OaJlaHCYyBaHHs BUOIPKHU, ayrMeHTaIlis
JaHUX ab0 «PO3yMHI» BaroBi KOeimi€eHTH y MOJEISIX — BIIACHE caMme THUX IIIXO/IIB,
K1 PO3pOOIIIOIOTECS M MPOTIOHYIOThCS B AucepTalii AHToHa OXpiMeHKa.

Oninka o0oOIpyHTOBAHOCTI HAYKOBUX Ppe3yJbTaTiB  auceprTamii, iX
JAOCTOBIPHOCTI Ta HOBU3HHU

BucHOBKH, OTpUMaHI pe3yabTaTH Ta peKOMEH 1allli, HaBeJeH1 y TucepTaIiiiHoMy
JOCIIIDKEHHI, € JOCTaTHRO OOTPYHTOBAHWMH, TIOBHOIO MIPOIO BiJI0Opa)aroTh 3MICT i
pe3yiabTaTH HAayKOBOIO IOIIYKY 3100yBada Ta 3HAWIUIM BIIOOpaXKeHHsA y MOTO
HayKOBUX ImyOmikamigx. JlocToBipHiCTh onepkaHuUX B poOOTI  pe3yJsbTaTiB
JOCIIJDKeHb  3a0e3MeuyeThest KOPEKTHUMH TIOCTAaHOBKAMH  3aBJIaHb, HAyKOBOIO



OGIPYHTOBAHICTIO ~TEOPETUYHMX  TIONOXKEHb, BHOOPOM  aJIeKBATHHX METO/I1B
JOCII/DKEHb Ta BHMKOPHMCTAHHSM Cy4acHOIO MarTeMaTH4HOIO amapary. OcHOBHI
HAYKOBI MOJIOMKEHHS JMCEPTALi PO HaJIeKHy anpooariio, OyJIH TIpeICTaBIIEH]
Ha MDKHAPOJHMX HAyKOBHX KOH(MEPEHUIAX Ta MiATBEPIKYIOTHCA BIATIOBITHUMH
my6nikamismMu aBropa. JocimKeHHs MPOBOIUIOCA Ha BUCOKOMY HAyKOBOMY piBHI 1 €
aKTyalbHUMHU.

CcopMyTbOBaHiI BUCHOBKH Ta 3aIPONIOHOBAHi PEKOMEHJALIl Y3rOMKYIOTHCS 3
Cy4acHHM CTaHOM PO3BHUTKY HAayKH Yy Taly3iX MaTeMaTHKH, CTaTUCTHKH Ta
iHopMaIitHUX TEXHOJIOTIH.

HaykoBa HOBH3HA OTPUMAHHX ABTOPOM pe3yJIbTaTiB

HaykoBa HOBHM3HAa pE3yJNbTaTiB JUCEPTAL[IHHOIO JOCIIIJDKEHHSI TIOJIAraE B
HACTYITHOMY:

1. Bnepuie po3po01eHO METO/ BUSBICHHS HEOAHO3HAYHUX €K3eMIUISIPIB TaHUX
Ha ocHoBi Meromy K Haibmmkumx cycifgis, mo x03BoisS€ ¢pEKTHBHO BH3HAYHUTH
eK3eMIUIIPH JaHUX, Ki BUKINKAKOTh MPOOIEMHU MPH HaBYaHHI MOJETCH MallIMHHOIO
HaBYaHHs yepe3 MOAIOHICTh MK KITaCaMH.

2. Brepme 3ampomoHOBAHO METOJ AayrMEHTAlll CyMyTHUKOBHX Oararo-
CHEKTpaTbHUX 300pakeHb 3 BHKOPUCTAHHSM TCHEPAaTHMBHMX 3MaralbHHUX MEpeK
(GAN), mo 3abesrnedye TIeHepalilo HOBHX eK3eMIIApiB  JUIs  KOMIleHcamli
He30a1aHCOBAaHOCTI KJIACIB.

3. VI0CKOHAJICHO METPHKH JUISl OLIHKH SKOCTi HAOOPiB MaHuX, sKi BpaXOBYIOTh
He30a7aHCOBAHICTD Ta IIEPEKPUTTS KIIACIB, 1110 J03BOJISE TOYHINIE aHATI3yBaTH SIKICTb
HaBYaJIbHUX JaHUX.

4. VnockoHaneHo (YHKIHi BTpaT B MOJENAX TIIMOMHHOTO HAaBYaHHA 4e€pe3
BBEJEHHS BAarOBUX MacOK, IO JO3BONAC aJanTyBaTh TpoLEC HaBYaHHA
CerMeHTaIliTHIX MoJeleil 10 yMOB He30alaHCOBaHUX TaHHX.

5. OTpyMaB NOAANbLIAI PO3BUTOK METOJA BAaroBMX MacoOK IUIA KOMITEH Al
He30aTaHCOBAHOCTI Ta IEPEKPUTTS KJIAciB, IO IO03BOJSIE IOKPAIIUTH TOYHICTb
kIacudikalii MaTomomupeHnx Kiacis 6e3 HeoOXiMHOCTI PO3IHPEHHS Habopy JdaHUX.

HaykoBi HoCIipkeHHs Oy BUKOHaHi 37100yBa4eM Ha kadeapli MaTeMaTUIHOTO
mosemoBanns Ta asamisy aanux KIII im. Iropst CikopchKOTo Mifl KEpIBHHITBOM
npodecopa kKadeapy MaTeMaTHIHOTO MOJIENIIOBAHHA Ta aHayji3y JaHuX, JOKTOpa
TexHiYHNX Hayk, npodecopa Kyccyns Hatanii MukonaiBHI B paMKax:

— HayKoBOro mpoekTy mporpamu Horizon Europe «Satellites for Wilderness
Inspection and Forest Threat Tracking» (SWIFTT) (rpantoBa yroxa L1O10s2732,
2022-2025 pp.);



— HaykoBoro npoekty H®OJl Vkpainu «MeTou 1 MoJieni rMTMOMHHOTO HaBYaHHS
JUTSL IPUKJIQIHUX 3a7a4 CYIyTHUKOBOTO MOHITOPHHTY» (Ne 2020.02/0292, 2020-2023
pp.);

—' HAYKOBO-TEXHIYHOT poboTn «IHdopmariiini TeXHOJIOTIT TeonpoCcCTOPOBOIO
aHai3y PO3BUTKY CUIbCHKUX TepuTopidt 1 rpoman» (Horosip PH/27-2023 Bimg 25
TpaBHsa 2023 p.) 3a paXyHOK 30BHIITHBOTO 1HCTPYMEHTY JIOTIOMOTH €BpOTEHCHKOTO
Coro3y U1 BUKOHaHHS 3000B's13aHs YKpainu y Pamkogiii mporpami €Bpomneicbkoro
Coro3y 3 HAyKOBHMX JOCIIIKEHB 1 IHHOBaUll «I'opu3oHT 2020».

Orxe, B auceprauiiiHiii poOOTI TOBHICTIO BHUKOHAHO TIOCTABIIEHE HAyKOBE
3aBJIaHHS IMIBUIIEHHS e(eKTUBHOCTI HaBUYaHHS MOJeNel JUId 3aaadi cerMeHTalli
Npu HasgBHIA MpoOiemi He30aJaHCOBAHOCTI Ta MEPEKPUTTS KIACiB y HaBUYAIBHOMY
HaOOpl JaHMX 3a PaxyHOK pO3pOOKM HOBHUX METOMIB; 3700yBad IOBHOIO MIpOIO
OBOJIOJIIB METOJIOJIOTIEK HAYKOBOT AISITLHOCTI.

Ouinka 3micTy aucepramii, i 3aBepHICHICTL TAa JOTPUMAHHA NPUHIUIIB
akaJaeMivyHol 1o0poyecHocTi. MoBa Ta CTHJIb BUKJIAIeHHS pe3yJIbTaTiB

3a cBOIM 3MICTOM JAMcepTaliiHa pobora 3700yBadya OxpiMenka A. O. MOBHICTIO
BIJIMOBIJIA€  OCBITHBO-HAYKOBIM Tiporpami 31 cnemiainsHocTi 113 «IIpuxnanna
MareMaTuKa» Ta HalpsMKaM JOCIHIJI)KEeHb BIAMOBIAHO JO OCBITHBOI MpOTrpaMu
«IIpukiagna MaTeMaTHKay.

Hucepramiitna po0OoTa € 3aBEpIICHOI0 HAayKOBOI NPALel0 1 CBIAYUTH PO
HasiBHICTb OCOOMCTOTO BHECKY 3/100yBaya y HAayKOBUM HampsM MAaIIMHHOTO 1
TITHOMHHOTO HABYaHHSI.

Po3rnsHyBIIM 3BIT MOAIOHOCTI 3a pe3yJbTaTaMU TNEPEBIPKU JTHUCEpPTALINHOT
poOOTH Ha TEKCTOBI CHIBMNAAIHHS, MOXXHa 3pOOMTH BUCHOBOK, IO JHMCEpTalliifHa
pobota Oxpimenka AHTOHa OnekcaHIpoBHYA € pe3yJbTaTOM CaMOCTIHHUX
JOCIIJKEHb 3/100yBaya 1 HE MICTHTh e€JeMeHTIB danbcudikallii, KOMITUISIILIIT,
dabpukarii, rmariaty Ta 3amo3udeHb. BUKOpucTaHi i1¢i, pe3yIbTaTH i TEKCTH 1HIIIHX
aBTOPIB MalOTh HAJIKHI MTOCUJIAHHS HA BIATIOBIIHE JKEPEIIO.

Hucepramiitna poboTa HamucaHa T'pPaMOTHOIO YKPaiHCBKOIO MOBOKO 3

BUKOpPUCTAaHHSAM YCTaJIE€HO1 HAyKOBOI TEPMIHOJIOTI, OJHAK 3 JEIKUMHU aHTTIIU3MaMH,
HATIPUKIIAM, «IaTaceTy.

Ctunbs BUKJIQJECHHS MaTepiaidiB JUCEPTAlIMHOTO TOCTIKEHHS — JIOTIYHHMH 1
NOCIIAOBHUM, poOOTa XapaKTepU3Y€EThCS BHYTPINIHBOIO €IHICTIO, IO 3a0e3nevye
JOCTYITHICTh 1 JIETKICTh CHPUUHATTS BUKJIAJAEHUX Y HI HAayKOBHX 1 MPaKTHYHUX
pe3yJIbTaTiB.

HucepTaiis CKIaIaeTbCcs 3 BCTYMY, 5 po3AUTIB, BUCHOBKIB, CIIMUCKY JITEpaTypH
Ta JOAATKIB. 3arajJbHUM oOcar aucepraiii 118 cTopiHok.



Y  BCTym  OOTpYHTOBAaHO aKTYyaJdbHICTh JUCEPTAIIHOTO  JIOCHIJIKEHHS,
chopMyIbOBaHO HOTO MeTy 1 3ajayi. Bu3HAueHO HAyKOBY HOBH3HY OTPHMAaHHMX
pe3yibTaTIB Ta 1X MPaKTHYHE 3HAYCHHS, 3a3HAYCHO OCOOMCTHN BHECOK 3/100yBaya B
myOJIiKaIisIX Y CIIBaBTOPCTBI.

VY mepuiomMy po3auii AUCEpTAlIHHOTO JOCTIIKEHHS MICTUTh ITPYHTOBHUM OIS
HAayKOBUX TIpallb, MPHUCBIYEHUX MpoOieMaTuill He30aJaHCOBAHOCTI KJaciB, iX
MEPEeKPUTTS, a TaKOkK KOMOiHamii MUX BUMAAKIB. Y poOOTI MPOBENEHO AETalbHUM
aHaJli3  ICHYIOYMX METOJIB BHPIMICHHS 3a3HaueHUX 1podiieM, 31HCHEHO
CHUCTEMAaTH3allI0 Cy4acHUX IIAXOJIB Ta BUAJICHO OCHOBHI HANpPSIMU JOCIIIKEHb Y
it cdepi. KpiMm Toro, BU3HaueHO KIIFOYOBI HEJOJIKU KOXHOI 3 I'PYIT MIAXOMIB, 110
YMOXKJIUBIIO€  (QOpPMYIIIOBaHHS 3aBlaHb, SKI TOKJIQJI€HO B OCHOBY JIaHOI'O
aucepTauiiHoro nociipkeHHs. OKpemy yBary MNpUILICHO MiAXOAaM, XapaKTepHHUM
JUTSE KOHKPETHHUX TIPEIMETHUX 00JIacTe|, 10 € PeIMETOM PO3TIISAY B AaHii poOOTI.

Y apyroMmy poszaini AUCEPTALIMHOrO AOCTIIKEHHS PO3MIISIHYTO Npodnemy
1meHTrudikaiii HeOJHO3HAYHUX EK3EMILIIPIB JaHUX, Kilacu(iKalisl IKUX YCKIIaJIHeHa
yepe3 CXOXKICTh IXHIX 03HAaK 3 MPeICTABHUKAMHU THIINX KJIACIB, 1110 3yMOBIIIOE SIBUILIE
MEPEeKPUTTS KJIAaciB. 3ampollOHOBAHO METOJ BHSABICHHS TaKUX EK3EMIULAPIB Y
HaBUYAIBHIN BHOIpIII, 110 CIPHUAE IIJIBUIICHHIO TOYHOCTI Kiacudikamii. Onucanui
METOJI TPOUIIOB BepudIKaIlil0 Ha IMITYYHO 3TeHEepOBaHOMY HaOOpi ITaHUX, IO
JTI0O3BOJTMJIO OI[IHUTH HOTO €(EeKTHUBHICTh y KOHTEKCTI pPO3B’SI3aHHS IOCTaBJIEHOI
3a7aul.

Y TperboMy pO3ILIl AUCEPTAIINHOIO IOCHIIKEHHS 3 METOK II1ABUIICHHS
edexTuBHOCTI Kiacu@ikauii MaJo4yuCeIbHUX KJaciB y 3aJadl CEeMaHTHUYHOI
CerMeHTallli aBTop MPOIMOHYE HOBITHIA METOJ BaroBUX Macok. Arpobailiro mMeTona
3MIMCHEHO Ha TPUKIaAl 1AeHTUdIKAIl CUIBCHKOTOCMIOAAPChKUX KYJIBTYp 3a
CYMYTHUKOBUMU 3HIMKaMH. Y JOCKOHAJeHO (YHKIIIFO BTPAT MUISIXOM ii JJOMOBHEHHS
BaroBUMM MackaMH, C()OPMOBAHMMH BIAMNOBITHO IO NPUHAJIEKHOCTI MIKCENIB [0
HEOJIHO3HAYHUX EK3eMIULIPIB HaBUAIbHUX JaHUX. EKCIiepuMeHTalbHI pe3ylbTaTu
MIATBEPAUIN, 100 Yy TIOPIBHAHHI 3 0a30BOI0 CETMEHTAUIMHOIO  MOJAEIUIIO
BIIPOBAKEHUH M1IX1] 3a0e3Medye CyTTeEBe MIABUIIEHHA TOYHOCTI JJI1 MaJuX KJIaciB,
a TaKOX CIIPHUSE TTOMIPHOMY MOKPAIICHHIO 3arajJbHUX METPUK MOJIEIII.

YeTBepTuid po3IiJ1 JUCEPTAIIHHOTO JOCTIIKEHHS MICTUTh aHalli3 MOXKIJIHUBOCTI
BUKOPHUCTaHHsI T€HEpaTUBHMX 3MaranbHuX mepex (GAN) mis cuHTe3y MITy4YHUX
300pakeHb Ta OamaHCyBaHHS HaBYalbHOTO Ha0Opy MAaHUX OaraToKaHAJIBHUX
CYNMYyTHUKOBHX  3HIMKIB. EKCIEepUMEHTa bHI  pe3yJbTaTH  3aCBIIYWIH, IO
3actocyBaHHd GAN cyTTeBO MOKpallye sIKICHI XapaKTEpUCTUKH MOJE1 CErMEHTallll
NOpPIBHAHO 3 0a30BMM BapiaHTOM Ta IHIIMMHM METOJAMHM TeHepaulli IITYyYHUX



300pakeHb. J[01aTKOBO TTOKa3aHO, MO0 KOMOIHOBAaHE BUKOPUCTAHHS METOJY BarOBHX
Macok Ta GAN-ayrmeHTtamii CHpHUSi€ TIOKPAIIEHHIO KIIOYOBUX  METPHUYHHX
MTOKa3HUKIB MOJENI.

V m’stoMy posiini amcepTamii 3ificHEHO ampofariiio po3poGIeHOT0 METOIY
BArOBMX MacCOK Yy IHIINN TpeAMeTHIH o0NacTi — CEMaHTU4YHIA cerMeHTanli
riCTONOrYHUX 300pakeHsb. Y MeXax IhOTO PO3JILTY 3alpOIOHOBAHO MOJHU(DIKAIIIO
aITOPUTMY BHSIBIIEHHS HEOJHO3HAYHMX EK3eMIUIIpIB JaHUX, MLI0 mependadac
BpaxyBaHHs MPOCTOPOBUX XapaKTEPUCTUK 300pa’keHHs, 3 METOI IJABHIICHHS
TOYHOCTI CErMEHTalil Ta aJanTHBHOCTI MOJAeNl JO creuudikd TiCTOJOTTYHOTO
Marepiany.

HucepTamiitHa po6oTa odopmiiena BianoBiagHoO 10 BuMor Hakasy MOH Ykpainu
Big 12 ciunsg 2017 p. Ne 40 «IIpo 3aTBepsKEHHS BUMOT 10 0(hOpMIICHHS JUCEPTALIi.

OnpuiiroiHeHHs pe3yabTaTiB AucepTaliinHol podoTH

HaykoBi pe3yibTaTé JaucepTauii BHUCBITIEHI Yy 4 HayKOBHUX ITyOiKamifx
3m00yBava, cepell SIKMX: 2 CTarTi y HAayKOBUX BHIAHHAX, BKIIOYEHHUX Ha HaTy
onmyOIiKyBaHHSA [0 TIEpeNTiKy HayKOBHX (axoBUX BHIaHb YKpaiHW; 2 CTaTTl y
MepioAMYHUX HaYKOBUX BUIAHHAX, MPOIHICKCOBaHMUX Yy 0a3ax jannx Web of Science
Core Collection Ta/abo Scopus, 3 skux 2 CTaTTi — Y BHMJAHHSIX, BITHECEHUX JIO
nepioro-rpetboro  kBapTwiiB (Q1-Q3) BimmosimHo a0 knacudikamii SCImago
Journal and Country Rank a6o Journal Citation Reports; 1 ogHOOCIOHMIT po3ain y
MoHorpadii, 10 pexkoMmeHaoBaHa 10 JApyky Buenoro panoro KIII im. Irops
CiKopChKOTO Ta MpOoHIIIa pelieH3yBaHHs.

Takox pe3yabTaTH AucepTalii Oyam ampoOoBaHI Ha 2 HayKOBUX (axoBHX
KOH(EepeHIIX.

[TyGmikarii 37100yBava JeMOHCTPYIOTh BUCOKY SKICTh Ta TTMOMHY JOCHIIKCHb,
10 MATBEPIKYETHCS HOBU3HOIO OTPUMAHMX HAYKOBHUX PE3yJbTaTiB Ta IX BaroMuM
BHECKOM Y BIJIIOBIAHY Tajly3b 3HaHb. POOOTH BII3HAYAIOTHCS METOOJIOTTYHOKO
0OIPYHTOBAHICTIO, 3aCTOCYBAaHHSIM CYYacHHUX aHANITUYHUX METOMIB Ta JIOTIYHICTIO
BuKiIany. HaykoBi myOmikarmii 3mo0yBaya BiINOBIAAOTh HNPUHIMIIAM aKaJeMIYHOI
mo0podecHOCTI. Y TEKCTaxX BIACYTHI O3HAKW TUIariaTy, BCl JDKepelaa KOPEKTHO
MPOIMTOBAHI, a aBTOPH JIOTPUMYIOThCS MIKHAPOJIHUX CTaHJIApTIB IIUTYBaHHs. Bapro
Bi3HAUUTH, IO 3700yBay 4YITKO BKa3ye€ BIIACHUI BHECOK Yy CHiBaBTOPCHKI
JOCIIDKEHHS, 1€ CBITYUTH MPO HOTO BIANOBIAAIbHE CTaBJICHHSA A0 HayKOBOI €THKH.
Brecok 3100yBava y CIiBaBTOPCHKUX CTATTSIX HAJIEKHO OOIPYHTOBAaHUM.

TakuMm 4HHOM, HAayKOBI pe3yJbTaTH OTMHMCAHI B AUCEPTaliifHiil poOOTI TOBHICTIO
BHCBITJICHI Y HAYKOBUX IyOIiKaiisx 3100yBaya.



Hejourikn Ta 3ayBaskeHHs /10 JUcepTaliiHOI podoTH

1. Ha gymMKy pelieH3eHTa METOI JUCEpTallii He MOKe OYTH BIacHE «po3podKa
HOBUX €(DEKTUBHUX METOJIIB HABYAHHS MOJeJNeH IS 3a/1a4yl CerMEHTallii ...», BapTo
Oyno 6 MeTy mepeopMyIIIOBATH SIK «ITiIBUIICHHS e)eKTUBHOCTI HaBYaHHS MOJEIEH
JUIA 3a]a4l CErMEHTalll ... 32 paXyHOK po3pOOKH HOBUX METOJIBY.

2. Knacuuni pobotn 1o o0poOmi HabopiB JaHWX, SKI MalOTh He30alaHCOBaHI
KJIaCH, 3aCTOCOBYIOTH oversampling (3011bIIeHHST BUOIPKH MaJOYHUCETbHUX KIIAaciB)
ta/abo undersampling (3MeHIIEHHs BHOIpKM OaraToyucesbHUX KiaciB). CKaxkimo,
MOJKHA 3a3HaYUTH Taki MomyJspHi Metoan oversampling sk Random oversampling,
SMOTE (Synthetic Minority Over-sampling TEchnique), ADASYN (ADAptive
SYNthetic Sampling), Borderline-SMOTE, Ta Taki 3araJibHOBH3HaHI METOIU
undersampling sk Random Undersampling, Tomek Links, NearMiss, ENNs (Edited
Nearest Neighbors) Toro.

Ha >kanp, B ucepTaltii Juiie BKazyeTbes (Ha ¢. 23), mo «Y meprioMy IMiaxol
JaHl MOXYTh CIIOTBOPIOBATHCS, a APYTHH IMMIIXiJA MOXE NPHU3BECTH JO0 BTpaTH
iHdopmMmarii». I He 1aeThes JKOIHUX YUCIOBUX OIIHOK, SIK1 O MPOAEMOHCTPYBAJH, 110
3allpONOHOBAHI B JMcepTalii METOAM IaioTh Kpamii al0o, NMpUHAMMHI, Heripiil
pe3ynbTaTH, HIXK TIepepaxoBaHi KIAaCUYHI METO/IH.

3. HaBenene Ha c. 36 maTeMaTH4yHe BU3HAYEHHS HEOJHO3HAYHOT'O EK3EMIUIIPY
JIaHUX HE € KOPEKTHUM, 00

— TIO-TIepIle, B3araljli He MICTUTh 3TaKH PO KIIacH, 10 SKUX HajJexaTb i-hil,
J-HU# Ta g-U# eK3eMIULIPU 1aHUX;

— TO-ApyTe, 32 TAKOT0 O3HAYEHHS OYIb-IKUH (I-Mif) eK3eMIUIIp JaHUX MOXKeE
BBaXaTHCS HEOAHO3HAYHUM, 00 IS JTI0O0T0 ¢-0ro eK3eMIUIAPY SK j-Hil eK3eMILLIp
MO>KHa B3SITH CaM Ke IeH g-ui eK3eMIUIsp.

4. Hasenenuit Ha c. 37 Apyruil 3 MOKJIMBUX BUNAJKIB ONMMCAHUHA HEOJHO3HAYHO:
«TIepII €JIEMEHTH BEKTOpA M1; BIAMIOBITAIOTH CIPAaBXHBOMY KIIAcy y;, peuira Hi», 60
3a TaKoTo (POPMYIIFOBAHHS MOKHA HOTO TPAKTYBATH 1 K «BCI MEPII JIEMEHTHY, 1 5K
«JIesK1 TIepIIl eJIEMEHTH», 1 K «OUTBIIICTh TIEPUINX €IeMEHTIBY, a JUIe OCTaHHIN 13
IIUX BApIaHTIB € MPABUILHUM.

5. B aucepramii 3aJIMIINAIUCS HEPO3IJITHYTUMH Ba)KJIMB1 Ha MPAKTHII NMATAHHA
BUOOpY cTparerii peamizanii kinacudikamii mpu OararokiacoBomy (multiclass)
BuMaAKy. CrpaBa B TOMY, 1110 3aCTOCYBAaHHS KOHKPETHOI CTpaTerii TUIy MOomapHOoro
TIOPIBHSIHHS (ONe-vs-one), «OIUH MPOTH PEelTH» (one-vs-rest) i, cKaximMo, cTparterii
3 Kopek1i€er noMuiiok BuxigHoro xkoxy (Error-Correcting Output Code-based) moxe
MaTh CYTTEBUH BIUIMB Ha TPYIAOMICTKICTb Ta HaAIWHICTL 0aratokiiacoBoi
KJacudikarii.



6. B cBoeMy nucepTailiiHOMYy JOCIHIKEHHI aBTOp OOMEXKHMBCS BUIIAIKOM
nerepMminoBanoi (hard) mpuHame)HOCTI eK3eMIUIIPIB JTaHUX KilacaM. B Toil ke dac
HaBITh Ha pO3TIIIaEMOMY B aucepTanii BUITAJIKY BU3HAYCHHS
CUTBCHKOTOCIIOAPCHKUX  KYJIbTYp Ha 0OaraToKaHallbHUX CYMYTHHKOBHX 3HIMKAX
3pO3YMIJIO, [0 MPAKTUYHO HEMOXKJIMBO CETMEHTYBATH JaHl 3 TOYHICTIO 0 OJHIEl
pociuHu. Tomy MpeACTaBISETLCS IIKABUM PO3IMIMPUTH 3alpONOHOBAHI aBTOPOM
METOAH IUISIXOM 3aCTOCYBAaHHS HEUITKOI KJjacTepu3allii, HanmpukiIag, Ha 06a3i Mojeni
cymimri po3noainiB ['ayca (Gaussian mixture models, GMM).

7. He 3po3ymino, 110 aBTOp MaB Ha yBa3i Ha c. 48, roBOpsUM TIPO «BUCOKI
METPHKH» B TaKOMYy PCUEHHI: «AJTOPUTM TaKOX BIJIKPUBAE TIPOCTIp IS
Moaudikanii Habopy MdaHMX, MITKM KJAciB HEOJHO3HAYHUX 3pa3KiB JIaHHUX
3MIHIOIOTHCS BIATIOBIAHO JO TOTOYHUX 3a/lad, TAaKUX SK BHUCOKI METPUKH abo
OaJlaHCyBaHHS KJIACIBY.

8. HiunM He oOrpyHTOBaHMH B jauceprallii BUOIp BaroBoro koedimieHTy, M0
nopisutoe 0,01, s OiHApHOI KPOC-GHTPOINi JTUCKpUMIHATOpa y Gopmyin UIs
dbyHKIIT BTpaTt reHeparopa, HaBeJleHii Ha c. 71 111 y3aranbHeH1 Ha c. 79.

9. binpmie 130 pa3iB y TEKCTI 3yCTPIYAETHCSA CIIOBO, BIJICYTHE B YKpaiHCHKIN
MOBI — «J1aTaceT». 3BICHO, HOTO MOTPIOHO Oysio O 3aMIHHUTH HA CIOBOCIIOIYYEHHS
«HAOIp JTaHUXY.

10. C. 27: Tepmin «deep learning» B Ha3Bi qucepTallii NpaBUILHO NEPeKIaACHMIA
K «rMTMOMHHE HAaBYAHHS», a HA II CTOPIHII JeKiJIbKa pa3iB 3yCTPIYa€ThCS HE 30BCIM
KOPEKTHHUH MepeKyIajl «ITHO0KEe HaBYaHHS.

11. Xoana ¢popmyna B nucepTallii He IPOHYMEpPOBaHa.

12. Hymeparttis cTOpiHOK JucepTallii 34e0UIBIIOTO HaBeAeHAa Yy IPaBOMY
BEPXHbOMY KYTKYy apKylly mamnepy, ajie Ha cropiHkax 3-6, 8-10, 12 — BHM3y 1O
LEHTDY.

13. uceprariis MIiCTUTh JIOCTaTHHO OaraTo opdorpadiuHuX 1 TpaMaTUYHUX
MTOMUJIOK, 30Kpema:

e c. 7 (3amBe in): «PhD thesis in the in speciality 113»;

e . 15: dpazy «VY sgKocTi 03HAK B TAaKOMY BHIIQJIKy BHUCTYMAKOTh ...»
NOTPiIOHO 3aMIHUTH Ha «SIK 03HAKK B TAKOMY BHIIQJIKy BUCTYNAIOTH ...»; C. 45 dpa3y
«... KOMH B SIKOCTI HAaBYAJIBHUX JIaHUX B JICPKABHUX CHCTEMaX arpOMOHITOPUHTY
BUKOPHUCTOBYETHCS 1HPOPMAITIS ...» MOTPIOHO 3aMIHUTH Ha «KOJIM K HaBYaIbHI JaHi
B JIEp’KaBHUX CHCTEMaX arpOMOHITOPUHTY BUKOPUCTOBY€ETHCS 1HGOpMaITis ...»; c. 52
dbpazy «B sxocTi Habopy AaHUX ...» MOTPIOHO 3aMIHUTH Ha «SIk HaOIp JaHUX ...».
AHanoriyHi MoMMIKHA Ha ¢. 57, 62, 93 1 96;



e  He y3roJpKeHa OJHWHA/MHOKHMHA Y (hpazax:

— Hac. 20: «y 1aHOMY KOHKPETHOMY ITIKCEIIIBY;

— Hac. 45: «... IOCHIIHUKNA MaTUME 3MOTY ...»;

— Hac. 47: «... IpUYMH BUHUKHEHHS OIIMCAHUX IIPOOIEMH ...»;

e . 26: Tabmunsg 1.1 «po3ipBanay pedeHHs; c. 36: pucyHok 2.1 «po3ipBaB»
dopmymy; c. 42: pucyHOK 2.3 «po3ipBaB» pedeHHs; c. 43: pUCyHOK 2.4 «po3ipBaBy»
pedeHHs; ¢. 44: pUCYHOK 2.5 «po3ipBaB» peueHHs; c. 57: pUCYHOK 3.4 «po31pBaB»
pedenns; c¢. 60: pucyHok 3.4 «pozipaB» peucHHS; c. 70: pucyHok 4.2 «po3ipBaB»
pedeHHs; c. 72: pucyHok 4.3 «posipBaBy peueHHS; c. 78: pUCYyHOK 4.5 «po3ipBaB»
pedeHHs; ¢. 79: Tabmuus 4.2 «pozipBana» pedeHHs; 1 Jalll aHAJOTIYHO IO TEKCTY
JcepTanii;

e  TIpOIyIleHa KoMa:

— Hac.31: «... 3 THMH )X CAaMMMH BJIACTUBOCTSIMU 1110 1 pealibHi JIaH1»;

— Ha C. 34! «.. IS eK3eMIUIApIB JaHUX, 110 MNOTPAIUIAIOTh Yy

HEOJHO3HAYHY YaCTHHY IIPOCTOPY 03HAK MOXkKHA BUKOPUCTOBYBATH ...»;

— Hac. 49: «Icnye 6arato gaxTopiB fKi BIULIUBAIOTH ...»;

— Hac. 49: «... Habararo MeHIIIe HIK IHIIHUX ...»;

— Hac. 50: «... BapTO 3ayBaXXUTH 1110 11€ HE €IMHUHM ...»;

— Hac. 63: «... He JUIIe BJIaCHE JaHl Ta ICTUHHI KJIacu aJie i BaroBl MacKu

...» 1 J1aJll aHaJIOTIYHO 10 TEKCTY AUCEPTALl;

e . 37: 3aMiCTh CJIOBA «3HAXOMSATHCS» BUKOPUCTAHO CIOBA «3HAXOIbCS»:

«... Ha BIAMIHY B1JI BUKU/IIB, IOPYY 3HAXO/bCS 1 IPEJICTABHUKHU TOTO K CAMOTO KJacy
S

e . 42: 3alBuil IpoOIT: «... JIedKl HETOYHOCTI 10 10 KpaOBUX TOUOKY;

e . 46: TIPOIIYIIEHO CIIOBO «B»: «3pO3yMIJI0, 110 OCTaHHHLOMY BHUIAIKY
MU HE MOXEMO ...»;

e . 52: mpomyIiieHa IBOKparKa: «... 32 03HaKM IMIKCEIB MPUUMAIOThCS 1X
KOJIbOPH, a CaMe 1HTEHCUBHOCTI CUTHAMIB ...», aHAJIOTIYHO Ha c. 65, c. 72 1 gam 1o
TEKCTY;

e Hac. 531 gam sK pO3aUTIOBHN 3HAK MIX IIIOI0 YaCTHMHOK 1 IPOOOBOIO
BUKOPHUCTOBYETHCSA TOUKA, a HE KOMA.

BBaskaro, 1110 BHCJIOBJICHI 3ayBa)KCHHS HE € BHU3HAYAJILHUMH 1 HE 3MEHIIYIOThH
3arajbHy HayKOBY HOBU3HY Ta NMPAKTHYHY 3HAYUMICTh PE3YJIbTATIB T HE BIUIMBAIOTD
Ha TTO3UTUBHY OLIIHKY AMCEpTaliifHOl poOOTH.



BucHoBoK mpo aucepraniiny poodory

Bpakaro, mo gucepramiiina po0ora 3p00yBava CTyIeHs gokTopa dinocodii
Oxpimenka Anrona OsexcanapoBuda Ha TeMy «Mojen IIIMOMHHOTO HaBYaHHS Ha
CKJIQJIHUX JUIS PO3ITi3HABaHHS HaO0Opax JaHWX» BUKOHAHA Ha BUCOKOMY HAyKOBOMY
pIBHI, HeE TIOpyIIye TNPUHIMIB aKaIeMiuHoi J00podYecHOCTI Ta € 3aKiHYCHHM
HAYKOBUM JIOCIIKEHHSAM, CYKYIHICTh TEOPETHYHHMX Ta MPAKTHMYHHMX PE3yJbTaTiB
SKOTO PO3B'A3y€ HAYKOBE 3aBJaHHS, 10 MAa€ iCTOTHE 3HAUEHHs A raiysi 3HaHb 11
«MaremMaTHKa Ta craTHCTHKa». JlucepramiiiHa po0oTa 3a  aKTyalbHICTIO,
NPAKTUYHOKO LIHHICTIO Ta HAayKOBOIO HOBM3HOIO IOBHICTIO BIAIOBiJae BUMOTaM
YMHHOIO 3aKOHOJABCTBA YKpainu, 1o mnependbadeni B nm. 6-9  «llopsaaky
NPHUCYKEHHS CTYIeHs JokTopa ¢inocodii Ta cKacyBaHHS pIIIEHHS pa3oBOI
crienianizoBanol BUEHOI paad 3aKiagy BHINOI OCBITH, HAyKOBOI YCTaHOBH TIPO
MPUCYUKEHHS CTYINEHs JokTopa ¢inocodiin, 3areepkxenoro Ilocranosoro Kabinery
MinictpiB Ykpainu Bix 12 ciunsg 2022 p. Ne 44.

3p00yBauy OxpiMeHKO AHTOH OJIEKCAaHAPOBUY 3aCIYrOBY€ Ha IPHUCYIKCHHS
crynens jgoktopa ¢inocodii B ramysi 3HaHb 11 «MaTemarnka Ta CTaTHCTHKa» 32
cnemianpHicTIO 113 «IIpuknanna MareMaTuKay.

Penensenr:
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