PELIEH3IA
Ha JHCepTaliiiHy poooTy

Oxpimenka AntoHa OnekcanapoBuya
Ha Temy «MojeJi r'TMOMHHOr0 HABYAHHS HA CKJIAAHUX JIS PO3Mi3HABAHHS
Habopax JaHuX»,

NpeACTaBlIeHy Ha 3100y TTs CTyneHs JokTopa dutocodii

B raiysi 3HaHb 11 — «MaTeMaTuKa Ta CTATUCTUKA)
3a crnerianpHicTio 113 — «IIpukaagna MaTeMaTuKa

AKTYyaJILHICTh TeMH JUCePTAaLii.

Y KOHTEKCTI CTPIMKOTO TIOIIMPEHHS PIZHOMAHITHUX CHUCTEM MAIIMHHOTO
HABYaHHS Ta TJIMOMHHUX HEUPOHHUX MEPEXK, OAHUM 13 TPIOPUTETHUX 3aBlIaHb
Cy4acHOi HayKH € po3poOKa HOBHX €(EKTUBHHMX IMJXOMIIB JI0 CTBOPEHHS MOJEIICH
MIMOMHHOTO HABYAaHHS Ta MIIBHUINCHHS iXHBOI MPOIYKTHUBHOCTI. 31 301IBIICHHSIM
KUTBKOCTI TIapaMeTpiB MOJIENi, BOHA MOKA3y€e Kpallll Pe3yibTaTH, ajieé TAKOXK 3HAYHO
30UIBIIYEThCS  KITBKICTh JaHUX, HEOOXIMHUX M 11 HaB4yaHHiI. Y 0OaraTbox
MPAaKTUYHUX 3aCTOCYBAHHSAX BIJCYTHS MOXJIIMBICTb OTPUMATH JOCTATHHO SKICHI
HaBUYaJIbHI JIaH1 Yy HEOOXIJHUX KUIBKOCTSAX. 3HaUHA YacTHMHA PEaJbHUX JaHUX HE
MarOTh PIBHOMIPHOTO PO3MOJAUTY KJIacCiB y HaBYaIbHINA BUOIPIlL, @ TAKOXK €K3eMILISIPU
PI3HHX KJIACiB y TaKUX BHOIpKaxX HE MOXYTh OyTH YITKO pO3pi3HEHI Mixk coboro. Lle
MPU3BOIUTH JI0 CUCTEMATHIHUX ITOMUJIOK MOJICICH, HABYCHUX HA TAaKUX JaHUX.

JocmipkeHHs, IpUCBsYeHE MPoOJIeMi IEPEKPUTTSI Ta He30aIaHCOBAHOCTI KJIaciB
y HaBYAJIbHOMY HaAOOpi JaHUX HaA MPUKIAAl 3aJadi CerMeHTaiii 300paxeHb, €
aKTyaJIbHUM 4Yepe3 HEOOX1IHICTh 3a0e3MeYUTH CTIHKY poOOoTy Mojenel TIMOWHHOTO
HaBYaHHS HAaBITh 32 YMOBHM BUKOPHUCTAHHS HEiJcanbHUX JaHMX. JlOCTiKeHHS Yy
I[bOMY HaIPSIMKY JO03BOJIATh BUKOPHMCTOBYBATH HaBITh HElJCaJIbHI JaHl 3 OUIBIIOI0
e(eKTHBHICTIO, T 3MEHIIIATh BUTPATH PECYPCIB ISl HABYAHHS MOJICIICH.

Takum ymHOM, Tema pauceprauiiiHoi podotn Oxpimenka A.O. € He nume
HAayKOBO OOIPYHTOBAHOO, aj€ N MPAaKTUYHO 3HAUYIIOK, OCKUIBKU 3alpOIIOHOBAaHI
MIIXOIU MOXYTh 3HAWTH IIMPOKE 3aCTOCYBAaHHS Yy peajlbHUX NPOEKTAX, € HEMae
MO>KJIMBOCTI OTPUMATH 1/I€aIbH1 HaBYaJIbHI HAOOPH TaHUX.

Oninka OOrpyHTOBAHOCTI HAYKOBHX pe3yJbTaTiB Jucepramii, Ix
JOCTOBIPHOCTI TA HOBU3HHU.

HaykoBa HOBH3HaA pe3yJbTaTiB AUCEPTAIIMHOTO JOCHIKEHHS TOJISIrae B
HaCTYITHOMY:



1. Bnepmie 3anpononoBano 3acHoBanuii Ha k-Nearest Neighbors (KNN) meron
BU3HAYCHHS HEOJHO3HAYHUX €K3EMIUIPIB JIaHUX, SKI HEMOXJIHMBO YITKO
BUIIUIUTH Y MPOCTOP1 O3HAK BiJ NMPEACTaBHHKIB IHIMKX KiaciB. Llew mimxin
JI03BOJISIE BU3HAYUTH CKJIQIHI JUIS Kiaacudikallii eK3eMIUSIpU JaHUX Ta 30HU
MDKKJIACOBOTO MEPEKPUTTS, a TAKOXK OLIHHUTU SIKICTh HAaBUAJIBHOTO HaOOpy
TaHWX.

2. Brmepmie BUKOpPUCTaHO BaroBi Mackv JUIS  PETyJIOBaHHS  HaBYaHHS
CEerMEHTAIlIITHOT MOJen BIAMNOBIAHO JO PiBHA JOBIpU 10 KOXKHOTO
KOHKPETHOTO TIIKCcels Ha 300pakeHH1. Lle 103BOJIss€e aKIEHTyBaTH yBary
MoOJleNi Ha OUIbII SKICHIM YacTHHI JaHMX Ta TMIJBUINYE 3arajibHi METPUKHU
MOJIeJl, 30KpeMa 3HA4yHO MOKPAIIyIOThCS METPUKH Majo MPeACTABICHHUX
KJIACIB.

3. Bmnepiiie BIOCKOHATIEHO METOAMKY T€HEpaIlli MTYYHUX €K3EeMIULIPIB JaHUX IS
3a/1a4i Mo-MIKCEeTbHOT CerMeHTaIlli 3a JOMOMOTOI0 TeHEPATUBHUX 3MarajlbHUX
MepeX. 3apoNOHOBAHUM TIX1/l OPIEHTOBAHUHN HE HA TJIOOAIbHE PO3IIUPEHHS
BHOIPKH, a Ha IIIJIbOBE JIOMIOBHEHHS KJIACIB 3 MAJIOK0 KUIBKICTIO €K3eMIUIIPIB. Y
pe3ynbTaTi, 3HAYHO MOKPAIIYIOThCS PE3yIbTaTH POOOTH MOJAENI Ha Majux
KJ1acax.

4. OTpuMaB MOJATBIIUN PO3BUTOK METOJI BArOBUX MAacCOK, MOAN(IKOBAHUM IS
BpaxyBaHHS MpoCcTOpoBoi 1H(opMmauii Ha 300paxkenHi. [linTBepakeHO
e()EeKTUBHICTh JAaHOTO IIJIXOAY Ha HE3AICKHIN NpeaMeTHIH 00yacTi, 110
CBITYHUTH MPO HOTO YHIBEPCATbHICTb.

HaykoBi nociimpkenHs Oy BUKOHaHI 3700yBadyeM Ha kadeapl MaTeMaTUYHOTO
mozenmtoBanHsl Ta aHanizy gaanux KIII im. Irops Cikopchkoro B paMkax HayKOBOIO
npoekty nporpamu Horizon Europe «Satellites for Wilderness Inspection and Forest
Threat Tracking» (SWIFTT) (rpanToBa yroma 101082732, 2022-2025); HayKOBOTO
npoekty HOJl Ykpaian «Meroau 1 Mojesi TIMOMHHOTO HAaBYAHHS JIJIsI IPUKIIATHAX
3amad  CymyTHUKOBOTO MoHiTOpuHTY» (2020.02/0292, 2020-2023); HayKOBO-
texHiuHoto podotoro (HTP) «IndopmariitHi TeXHOMOTII TeonpoCTOPOBOrO aHAII3y
PO3BUTKY CUIbCbKUX TepUTOpiH 1 rpomany» (Jorosip PH/27-2023 Big 25 tpaBus 2023
p.) 32 PaxyHOK 30BHIIIHBOTO 1HCTPYMEHTY Aornomoru €Bpomneiicbkoro Corwo3y s
BUKOHAHHS 3000B's3aHb YKpaiHu y PamkoBiit mporpami €Bpomnericbkoro Coro3y 3
HayKOBHX JOCIIKeHb 1 iHHOBaIli «['opu3oHT 2020»; mia KkepiBHUIITBOM Ipodecopa
Kadeapyu MaTeMaTUYHOTO MOJICTIOBAHHS Ta aHAJI3Y JaHUX, IOKTOpA TEXHIYHUX HAYK,
npodecopa Kyccyns Haranii MukonaiBHu.

OTxe, B qucepTalliiiHiii poOOTi MOCTaBJICHE HAYKOBE 3aBAaHHS PO3POOKH HOBUX
e¢()EeKTUBHUX METOJIB HABYaHHS MOJCJICH g 3amadi CerMeHTarii Ipu HasBHIN
mpo0emMi He30aIaHCOBAHOCTI Ta MEPEKPUTTS KJIAciB Y HaBYAIILHOMY Ha0Opi JTaHHUX



BUKOHAHO ITOBHICTIO, 37100yBau MOBHOK MIpPOIO OBOJIOAIB METOJIOJOTIEI0 HAYKOBOI
IISTIBHOCTI.

Ouinka 3micTy aucepramii, ii 3aBeplIeHICTb Ta JOTPUMAHHSA NPHHUMIIIB
aKa/ieMi4Hoi 100p0YeCHOCTI.

3a cBOIM 3MICTOM JMcepTalliiiHa poborta 3100yBaya OxpiMenka A. O. MOBHICTIO
BIJIIOBIJIA€ OCBITHBO-HAyKOBIM mporpami 31 cneuianbHocTi 113 — «Ilpukiiagna
MaTeMaTHuKa» Ta HampsMKaM JOCTIKEHb BIAMOBIIHO JI0 OCBITHBOI MPOTpaMu
«IIpuknagHa MaTeMaTUKAY.

HucepraiiitHa poOoTa € 3aBEpIICHOI0 HAYKOBOIO IMpAaIelo 1 CBIAYUTH MPO
HAsSIBHICTh OCOOMCTOTO BHECKY 3/100yBaua y HAYKOBHM HAIpsiM METOAM MAITUHHOTO 1
rIMOOKOTO HABYaHHSI.

PosrnstHyBImmm 3BIT MOAIOHOCTI 3a pe3yibTaTaMu MEPEBIPKH AUCEPTAIITHOT
po0OTH Ha TEKCTOBI CIIBMAiHHS, MOXKHA 3pOOMTH BHUCHOBOK, IO AWCEpTalliiiHa
podora OxpiMeHka AHTOHa OnekcaHApOBHYA € Pe3yJbTaTOM CaMOCTIMHUX
JIOCHIJUKEHb 3/100yBaya 1 HE MICTUTh €JEMEHTIB (Qanbcudikaii, KOMIUIALIL,
(dabpukarli, muariaTy Ta 3armo3uueHb. BUKopucTaHi i71€i, pe3yJabTaTH 1 TEKCTH 1HIIUX
aBTOPIB MAIOTh HAJIC)KHI MOCUJIAHHS Ha BIJIMOBIIHE JIXKEPEIO.

MoBa Ta cTH/Ib BUKJIAJIeHHS Pe3yJIbTaTiB.

HucepraiiiitHa po6oTa HanmMcaHa yKpaiHChKOIO MOBOIO.

Martepias BUKIJIa[IEHO MOCIIIOBHO 1 JJOCTYITHO, Y HAYKOBOMY CTHJII MOBJICHHS 13
JOTPUMAHHSAM CYYacHOI 3arajJbHONPUMHSITOI TEPMIHOJIOTI.

Jluceprairisi CKJIQAEThCS 3 BCTYIY, 5 PO3JALUIIB, BACHOBKIB, CIIUCKY JITEpaTypH
Ta JOJATKIB. 3araapHui o0csr aucepTalii 118 cropiHoK.

Y BCTymi BUCBITIEHO aKTyaJlbHICTh BHOpaHOi TeMH, cPOPMYyIIBOBAHO METy Ta
3aBJaHHA JOCIIJI)KEHHsI, BU3HAUEHO 00’ €KT 1 nmpeaMeTr podoTu. Bkazano indpopmaiiiro
po 3B 30K POOOTH 3 HAYKOBMMHM NPOSKTaMH Ta TPaHTaMH, HAaBEJACHO HAYKOBY
HOBHU3HY 1 IPAKTUYHY 3HAUMMICTh PE3YJIbTaTIB, @ TAKOXX OMUCAHO MyONIKallilo Ta
ampo0ailito MatrepiaiiiB poOOTH.

Y  mepuioMy  po3niii MOJAHO — OJIAA — MOpoOJieMH  MEPEeKpUTTS  Ta
He30aJIaHCOBAHOCTI KJIACiB y HaBUaJIbHOMY Ha0o0pi JaHuX. JleTaqbHO MpoaHaai30BaHO
Ta CHCTEMAaTH30BaHO ICHYIOUl MIAXOAW y JaHIA 001acTi, 30KpeMa MiIXOIu 0
CTOCYIOThCSI TE€HEPYBaHHS HaBYAJIbHMX JaHMX Ta Mojaudikamii (yHKIiH BTpar.
OcoOnmBy yBary mpHAUICHO 3adadi  cerMeHTaiii 3o0paxeHb, a came
OaraTokaHaJbHUX CYMyTHUKOBUX 3HIMKIB Ta TiCTOJIOTIYHHX 300pakeHb. Bu3HaueHo
OCHOBHI 3a/1a4i JTOCJIIKEHHS, [0 BUPINTYIOTHCS y TUCEPTAIlii.

Y nmpyromy po3auli  TPENCTAaBIEHO METOJ BH3HAYCHHS HEOJHO3ZHAYHHUX
eK3eMIUIIpIB JaHuX. HajmaHo JeTalbHy apryMeHTAlll0 JaHOro MIAXOAY, CXEMY



QITOPUTMY Ta OMHUC MeTOAy. [IpoaeMOHCTpOBaHO pe3yibTaTH poOOTH PO3POOIEHOTO
METOAy 3 PI3HHMH TineprnapaMeTpaMyd Ha IMITYYHO 3reHEepOBaHOMY HAOOp1 JaHUX.
[IpoanasnizoBaHO MOMJIMBOCTI 3aCTOCYBAaHHSI JaHOTO METOAY BIIPOJOBXK BCHOTO
[IUKITY CTBOPEHHS MO/l MAIIMHHOTO HABYaHHS.

Y TpeThoMy pO3Miii OMUCaHO PO3POOKY HOBOTO METOAY BAaroBUX MAacCOK st
3a/ayl cermMeHTanii 0araToKaHaJbHUX CYNYTHUKOBUX 3HIMKIB. 3alpOlOHOBaHO
Moau(pikoBaHy (DYHKIIIIO BTpaT AJisi BAKOPUCTAHHS BaroBUX MacoK, 1[0 3reHepOBaHi
3a JIONOMOTOI0 QJITOPUTMY BH3HAYCHHS HEOJHO3HAYHMX €K3eMIULIpiB. HaBemeHo
OMKMC HAaBUYAJHHOTO HAOOPY JaHUX, apXITeKTYypy MOJenl Ta JETaJIbHUM Omuc
excriepuMeHTiB. [loka3aHo, 10 BUKOPUCTAaHHS OMHUCAHOTO METOAY JO3BOJISE
30UIBIIUTH YyTIUBICTh MOJIEII IO MaJuX KjaciB a00 HEUITKO MPEICTaBICHUX KJaciB.

VY uyerBepTOMYy pPO3/iai Po3poOJEHO METOJ TeHepallii MTYYHUX EK3eMILISPiB
JaHUX 13 BUKOPHCTAHHSIM TE€HEPATHMBHUX 3MarajibHUX Mepex. HasemeHno
MOU(IKOBaHY apXITEKTypy TE€HEpPAaTUBHOI MOJENi, METOAMKY TeHepallii HOBHX
300paxeHb, JETaJlbHO  ONHCAHO YMOBHM  €KCHEPHUMEHTYy.  3alpONOHOBAHO
BUKOPUCTAHHS BaroBMX MAacCOK TIIiJ] Yac HABYaHHS SK TEHEpPAaTWBHOI, TakKk 1
cerMeHTaIiitnoi mozaeneit. Po3pobnena moaenb, HaBYeHa Ha KOMOIHAIIIT 31 CITPaBXHIX
Ta WTYYHUX JAHUX MOKa3ye Kpalll pe3yJibTaTh y MOPIBHSAHHI 3 0a30BOI0 MOJEIUIIO.
[loenHaHHs 3ampONOHOBAHOIO MIAXOAY 3 METOJOM BaroBUX MAacOK MiJABUIILYE
y3arajJbHIOBAJIbHY 3/1aTHICTH MOJIENI.

VY m’satoMmy po3auli 3aCTOCOBAHO PO3POOJIEHUN MIAXiA A0 3a7adi cerMeHTalli
riCTOJIOTIYHUX 300pakeHb. BHECEHO KOPEKTHBH 10 METO/Iy BarOBHX MAacoK, 30KpeMa
Ha eTari BU3HAYEHHS! HEOJHO3HAYHUX EK3EMIUISPIB JaHUX JJI1 BpaXyBaHHs MPOCTHX
MPOCTOPOBUX  BJIACTUBOCTEW  300paxkeHHs.  [IpoBeneHo  eKcriepUMEHTalbHI
JOCIIJDKCHHST Ta KUIbKICHMM aHaji3 pe3yibTariB. Iloka3zaHo, 110 BUKOPUCTaHHS
MOIU(IKOBAHOTO METOJY IMiJBHIINYE TOYHICTh PO3MI3HABAHHS CIa00 MPEACTABICHUX
kiaciB. JlJig OKpeMux KJaciB, MiJBUIEHHS METPHUK CKIano a0 48%. 3amponoHOBaHO
QITOPUTM  MiCHIIONepaIiiiHoi 0O0poOKHM, SKWl JIO3BOJISIE TIOKPAIIWTH Bi3yajbHE
MPEJICTABICHHS CErMEHTALIMHUX MACOK.

Hucepramniitna podota oopmieHa BiANOBIIHO 10 BuMor Hakasy MOH VYkpainu
BiJ 12 ciyns 2017 p. Ne 40 «IIpo 3aTBepakeHHs BUMOT A0 0QOPMIICHHS JUCepTalii».

OnpuirogHeHHs pe3yJbTATIiB JUCEPTALIHMHOI po0OTH.

HaykoBi pesynapTaTé jauceprailii BHCBITIEHI y 4 HayKOBUX MyOJiKaIisax
3mo0yBava, cepel sSIKUX: 2 CTaTTi y HAyKOBHX BHJIAHHSX, BKJIIOUYEHUX Ha JaTy
OImyOJIIKyBaHHS JI0 TIEPeNliKy HayKoBUX (paXOBMX BHJAaHb YKpaiHu; 2 CTaTTl y
NepioIMYHUX HAYKOBUX BUIAHHSX, MPOIHJAEKCOBaHUX y 0a3ax manux Web of Science
Core Collection Ta/abo Scopus, 3 IKUX 2 CTATTi Yy BUJAHHSX, BITHECEHUX JI0 TIEPIIIOTO
— tpetboro kBapTmwiiB (Q1—Q3) BixmosigHo no kimacudikaiii SCImago Journal and



Country Rank a6o Journal Citation Reports; 1 ognoociOHui po3aut y MoHorpadii,
o pekoMmeHaoBaHa 10 Jpyky Buenoro pamoro KIII im. Irops Cikopcbkoro Tta
MPOMIIIA PELICH3YBAHHS.

Takox pesynabTatu aucepraiii Oynu ampoOoBaHI Ha 2 HAyKOBHUX (PaxoBUX
KOH(EPEHLISX.

[TyOmikarii MaroTh BUCOKUI HAYKOBHUI PiBEHb, 110 € PE3YJITATOM CAMOCTIMHHUX
JOCHIDKEHb 37100yBaya 1 HE MICTATh €JIEMEHTIB Iulariaty Ta 3amo3uyeHb. B ycix
HAayKOBUX  myOiikamisx 3100yBadya  JOTPUMAHO  MNPUHUMUIIB  aKaJeMIYHOI
nobpouecHocTi. OcoOucTHil BHECOK 3700yBaya JI0 BCIX HAyKOBUX MyOiKalii,
OITyOJIIKOBAHUX 31 CIIIBABTOPAMU € BATOMUM.

Taxkum ynHOM, HAYKOB1 PE3yIbTaTH OMHMCAHI B AWCEPTAIliHIN POOOTI MOBHICTIO
BUCBITJICHI Y HAYKOBUX IMyOIiKaIigax 37100yBayva.

Henousiku Ta 3ayBa:keHHs 10 QMcepTALiliHOI pO0OOTH.

[Torpu BHCOKY HayKOBY SIKICTh 1 OOIPYHTOBAHICTh pe3yJbTaTiB, AUCEpTalliiiHA
poboTa Mae KilbKa HEOJIKIB, sIKl AOLIIBHO BpaxyBaTH MPHU MOJAIBIIOMY PO3BUTKY
TEMU:

1. HenoctatHb0 aprymMeHTOBaHO BHOpaHI 3HAYE€HHsS TrillepHapaMmeTpiB JUis
AITOPUTMY BU3HAYEHHS HEOHO3HAUHUX €K3EMIUISIPIB JaHUX.

2. Bubip omepariii AJis CTBOPEHHS PI3HUX HAOOPIB BarOBUX MAacoOK, HEJIOCTAaTHBHO
OOIpyHTOBaHM. 30KpeMa HE3pO3yMLIO, YOMY BUOpaHi sapa po3Mipamu came
3x3 Tta 5X35.

3. PimenHs muono moauty 300pakeHb Ha (PparMeHTH (PIKCOBAHOTO PO3MIPY
256%256 miKceniB 3aMUIIMIOCH 0€3 METOIOJIOTTYHOTO OOTPYHTYBaHHSI.

4. YV po3aun 3 Ta 5 He HaJaHO JOCTATHHLOTO OOTPYHTYBAaHHS BHUOOPY MOJENei
apxitektypu U-Net Ta SegNet miist mpoBeIeHHs €KCIIEPUMEHTIB.

5. ¥Yci ekcriepuMeHTH TTPOBEACHO HA MPUKIIAJI 3a/1a4ul CerMEeHTaIlll JaHuX, BapToO
no0ayuTH pe3ynbTaTd poOOTH PO3POOJIEHUX METOMAIB y 3aCTOCYBaHHI iX 10
THIIIOTO THUITY 3aj1ay.

6. Y po0OOTI HENOCTaTHbO BHCBITIEHO MpPOLEAYPY OLIHIOBAHHSA SKOCTI
TeHEpaTUBHOI MOJENl Ta KpUTepii 3ynuHKH i1 HaByaHHSA. OUIHIOBaHHS
e(eKTUBHOCTI TeHepalli 3IMCHIOETbCS OINOCEPEKOBAHO, a caMe 4Yepe3
3arajibHi METPUKH SIKOCTI CETMEHTAIIl1 IMiCJIsl HABYaHHS MOJIeJTi-CIIoKUBayva, 0e3
aHaJi3y BJIACTUBOCTEH 3reHePOBAaHMX 3Pa3KiB SIK CAMOCTIMHUX 00’ €KTIB.

7. He mocnimkeHo BIUIUB KUTBKOCTI 3reHepOBAHUX MPHKJIAIB HA CTaOUIBHICTD Ta
y3arajJbHIOBAJIbHY 3/JIaTHICTh MOJIEI.

Y poboTi € 3ayBaKeHHS pENaKIifHOTO Xapakrepy, opdorpadiuHi Ta
CTWJIICTHYHI TIOMUJIKH.



BBaxaro, 1110 BUC/IOBJIECH] 3ayBa)kKeHHS He € BH3HAYAJIBHUMH 1 HE 3MEHINYIOTh
3arajgbHy HayKOBY HOBHM3HY Ta IIPaKTHYHY 3HAYMUMICTh pe3yJbTaTiB Ta He BIUIUBAIOTH
Ha MO3UTUBHY OLiHKY IucepTalifiHol poGoTu.

BucHOBOK Npo JucepTaliiiHy po6oTy.

BBaxaro, 1o aucepramiiina poOota 3m00yBada cTymeHs AoKTopa dinocodil
Oxpimenka AHToHa OnekcaHapoBuya Ha TeMy «Mojesi rIMOMHHOrO HaBYaHHSA Ha
CKIaIHUX VI Po3Ni3HaBaHHSA Habopax JaHUX» BUKOHAHA Ha BHCOKOMY HAyKOBOMY
piBHi, He MOpYyUIye NPUHLMIIB akKaJeMiuHOi HOOPOYECHOCTI Ta € 3aKiHYeHHM
HayKOBHM JIOCIIIDKEHHSM, CYKYIHICTh TEOPETUYHHX Ta NPaKTHYHUX pEe3yJIbTaTiB
SKOTO PO3B'A3y€ HAyKOBE 3aBAaHHs, III0 Ma€ iCTOTHE 3HaYeHHs JUIA rajysi 3HaHb 11 —
«Marematnka Ta cTaTMcTuKa». J[lucepramiiiHa po6oTa 3a  aKTYaIbHICTIO,
IPAKTUYHOK WiHHICTIO Ta HAayKOBOIO HOBHM3HOIO TIOBHICTIO BiANOBiZa€ BHMOram
YMHHOI'O 3aKOHOJABCTBA VYKpaiHM, w0 nepeabadeni B m.6 — 9 «llopsaaky
IIPUCY/DKEHHSL CTyNeHsA JokTopa ¢inocodii Ta cKacyBaHHS pillleHHS pa3oBOi
crienjanizoBaHoi BYEHOI pajau 3akjafy BHINOI OCBITH, HayKOBOi YCTaHOBH IIPO
IPUCYKEHHS CTyINeHsA NOKTopa ¢inocodii», 3arBepmxeroro [locranoBoro Kabinery
Minictpie Ykpainu Big 12 ciunsg 2022 p. Ne 44,

3n06yBau OxpiMeHKo AHTOH OINEKCaHIPOBUY 3aCIyrOBYE Ha IPUCYIKEHHS
CTymneHs Joktopa ¢inocodii B ramysi 3HaHb 11 — «MaTemaTuka Ta CTaTUCTHKA» 3a
cnemianpHicTIO 113 — «[IpukiagHa MaTeMaTUKay.
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