
PEUEH31H
Ha amcepTauiüHY p060TY

ApomeHKa Mal<cMMa OJIeKcaHÅPOBnqa

Ha TeMY HeiipoMepe)KHHii MeTOApeMTpecHHF0B0i a6epoMeTpii

0Ka»,

npencTaBJ1eHY Ha 3A06YTT51cTyneHH A0KTopa
B raJIY3i3HaHb 17 EneKTPOHiKaTa TeneK0MYHiKauii

3a cneuiaJ1bHicno 172 TeneK0MYHiKauiiTa pami0TexHiKa

ARTyaJ1bHiCTb TeMH AHcepTauii.

AKTyaJ1bHiCTb TeMU 6e3CYMHiBHaTa nonnra€ B He06xiÅHOCTi BAOCKOHaJ1eHHH
IvreTOAiB a6epoMeTpii riiABV1meHH}1 TOLIHOCTi AiarHOCTHKH OIITVNHHX
BJ1aCTHBOCTeü 0Ka. 3aCTOCYBaHHH 111TYLIHHX HeiiPOHHHX Mepex y rvreAVNHHX

AiarHOCTHHHHXCHCTeMax, OC06JIHBO B ocl)TaJ1bMOJ10rii,€ nepcneKTHBHHM HarlP%MKOM.
3anp0110H0BaHa p060Ta cnpHM0BaHa Ha ycyHeHHH CYTT€BHX HeÅOJ1iKiB
peüTpeücHHroBoro MeTOAY, TaKVIX RK 06MexeHHfl TOMHOCTi, npe11H3iMHocTi Ta qacy
CKaHYBaHHS1, 140 Hanpmvry BIIJIHBa€ Ha HKiCTb 30py naui€HTiB.

OUiHKa 06rPYHTOBaHOCTiHayROBHX pe3YJ1bTaTiBAncepTauii, ix AOCTOBiPHOCTiTa
HOBH3HH.

HayK0Ba HOBH3Ha pe3YJ1bTaTiB mucepTauiMHoro AOCJ1imxeHHH 110J1nra€ y
6araTopiBHeB0MY 3aCTocyBaHHi 111TYHHHX HeüPOHHHX Mepe)K BAOCKOHaJ1eHHH

peüTpeMcHHroB0i a6epoMeTpii 0Ka: Bia reHepauii Aammx (GAN), MOAeJIK)BaHHH
npoueciB (y cepeA0BH1_ui Zemax), KJ1acmcl)iKauii curHaTyp BiA6HTKiB (LSTM), AO
BU3HaqeHH% Koecl)iui€HTiB nopHÅKiB (3ropTK0Bi Mepexi, super-
resolution). P03p06J1eHi Momeni npoü111JIH HaBqaHHA B cepeA0BHL1-1ax Kaggle,
MATLAB Ta Google Colab, Luo liiATBepA)1€ye ixmo npaue3ÅaTHicTb. ÅOCTOBiPHiCTb
3a6e311eqeHa IIPOBeAeHHmv1 MHCJRHHVIX CHMYJIHUiiiTa aHaJ1i30M TOMHOCTi 3a

MeTPVIKaMH, 30KpeMa SMAPE Ta Jaccard.

HayK0Bi 6YJIHBHKOHaHi 3A06YBaqeM Ha Kachempi KOI-ICTPYYOBaHHH
eneKTPOHHO-06qmcmOBaJ1bHOi anapaTypH KEII iM. Iropq CiKOPCbKoroB paMKax HAP

HehpoMepe)KHHii MeTOÅ peifrpeiicvmroB0i a6epoMeTpii 0Ka» (PK
Ng0124U005087) nin KepiBHHUTBOM AOUeHTa Kache;cpn KEOA, K.T.H., noueHTa
AraH0Ba IleTpa Onercciii0Buqa.

Once, B mucepTauiüHiV1 p060Ti 110CTaBJ1eHe HayKOBe 3aBmaHH51 BAOCKOHaJ1eHHfl

peMTpeMcHHroBoro MeTOAY a6epoMeTpii 3ac06aMH Man-IVIHHOro HaBqaHHH, 30KpeMa



I-LITYIIHHMH I-leiiPOHHHMHMepexaMH, 3aAJIH IliABH111eHHH TOMHOCTi BHMiPK)BaHb,

BHKOHaHO 110BHiCTYO, 3A06YBaq HOBHO}O MiPOK) OBOJIOAiB HayKOB0i

AiHJ1bHOCTi.

OuiHKa 3MiCTY AncepTauii, 3aBepmeHicTb Ta AOTPHMaHHH npnHunniB
arcameMit1H0iA06poqecHocTi.

3a CBOiM 3MiCTOM nncepTauiüHap060Ta 3A06YBaqa ApomeHKa M.O.
BiÅ110Bimae CTaHAapTY BH1110i OCBiTH 3i cneuiaJ1bHOCTi 172 TeneK0MYHiKauiiTa
pani0TexHiKa Ta HarlPHMKaM ÄOCJ1iA)KeHb BiÅ110BiAH0 AO OCBiTHbOi nporpaMH

TeneK0MYHiKauiiTa pami0TexHiKa.
AncepTauiiiHa p060Ta e HayKOBOYO npaueyo i CBiÄt1UTb I-IPO

HUIBHiCTb oc06HCToro BHeC1<Y 3A06YBaqa y HayKOBHii HarlPfM Ta

KOMYHiKauiMHiTexH0J10rii».
P03rJIAHYB111H3BiT 110Ai6HocTi 3a pe3YJ1bTaTaMH nepeBipKH AHcepTauiiiH0i

P060THHa TeKCTOBi cniBnaAiHHH, MO)K1-1a 3p06HTH BHCHOBOK, 1110 AHcepTaL1iüHa

p060Ta ApomeHKa MayccHMa OneKcaHAPOBH11ae pe3YJ1bTaTOM caMOCTiiiHHX
AOCJ1iA)KeHb 3A06YBaqa i He MiCTHTb eneMeHTiB cbaJ1bcucl)iKauii, K0MniJIHL1ii,
(ba6pHKauii, 11J1ariaTYTa 3a1103nqeHb. BHKopvrcTaHi inei, pe3YJ1bTaTH i TeKCTH iH111HX

aBTOPiBMayOTb Hane)KHi ITOCHJ1aHHH Ha BiA110BiAHeaxepeno.

M0Ba Ta CTHJ1b BHKJ1aAeH1--1H pe3YJ1bTaTiB.

AncepTauiiiHa p060TaHarmcaHa YKpaiHCbKO}O MOBOYO.

P060Ta HarmcaHa nocniAOBH0, 3 AOTPH1vraHHAM HayKOBoro CTHJIYO,
3araJ1bHonpHiiHHT0i TepMiHonorii Ta BHMor aKaneMiHHoro IIVICbMa. BHKJ1aA e
AOCTYIIHHM, noriHHHM i CTPYKTYPOBaHHM.

AncepTauifl CKJ1ama€TbCH 3i BcTyr1Y, TI'HTH p03AiJ1iB, BHCHOBKiB, CIIHCKY
BHKOPHCTaHHX A)KepeJ1 i AOAaTKiB. 3araJ1bHHä 06cnr — 151 CTOPiHKa.

Y BCTY11iBHCBiTJ1eHO OCHOBHi rlOJIO)KeHHH, HKi BU3HaqaEOTb 3MiCT i HayKOBY
CHP%MOBaHiCTb

Y nep1110MY p03AiJ1i npoaHaJ1i30BaH0 OCHOBH a6epoMeTpii, onucaH0 6YA0BY
011THt1HOi CHCTeMV1 0Ka, BHAH a6epauiii Ta MeTOAH ix BHMiPK)BaHHH. OC06JIMBa YBara
npHAiJ1eHa peifrpeücHHroB0MY MeTOÅY, Moro TeXHiHHHM i 110TeHuiaJIY

BAOCKOHaneHHH. BH3HaqeH0 Ilp06neMH TOMHOCTi, TPUBaJIOCTiBUMiPK)BaHb Ta
HecTaqi HaBqaJ1bHUX BH6iPOK Ma111HHHOro HaB1-1aHHH. 3anpor10H0BaH0 HarlPHMKH

nonaJ1b11.10i MeTOAY i3 3aCTOCYBaHHmv1 HehPOHHHX Mepe)K.
Y ApyroMY pouini P03rJMHYT0 MeTOA reHepauii CHHTeTVIHHHX a6ep0MeTpHLIHnx

nam•rx3a AOHOMOFOK) reHepaTHBHo-3MaraJ1bH0iHeiipoHH0i Mepe)Ki (GAN). OrmcaH0
cTpyKTypy Mepexi, MeTOÅV1 ayrMeHTauii aaHHX Ta 06rPYHTOBaH0He06XiAHiCTb
TaKoro ninxozxy yepe3 06Me)1CHiCTb peaJ1bHHX BH6iPOK.IlpoBeaeH0 HaBqaHHH GAN i

npemcTaBJ1eH0 OUiHKV1 ed)eKTHBHOCTi 3a MeTPVIKaMV1 TBopqocTi, cnaAKOBOCTi Ta
Pi3HOMaHiTTH.Pe3YJ1bTaTH 3acBiAHHJIH npvuaTHiCTb 3reHep0BaHvrx maHHX
110AaJ1bLLIOro BHKOPHCTaHH% B MOAemOBaHHi.



Y TPeTbOMY pomiJ1i 3anpor10H0BaH0BAOCKOHaJ1eHHH pernpeiicMHroBoro MeT0AY
IIIJIHXOM OAHoqacHoro BHKOPHCTaHHfl MaCHBY na3epHnx BHHPOMiHK)BaqiB 3aMiCTb

TIOCJ1iAOBHoroCKaHYBaHH51. P03p06J1eH0 Knacmd)iKauiiiHY HeiipoHHY Mepexy
BCTaHOBJ1eHHH BiÄ110BiAHocTeii Mi)K CKaHYBaJ1bHHMU npoMeHAMH Ta BiA6HTKaMV1Ha
CiTKiBUi. BHKOPHCTaHOapxiTeKTypy 3 AOBFOK) KOPOTKoqaCHOK) narv1'flTTk0 (LSTM) rra
yropcbKHii anropHTM. OTpvmaHi pe3YJ1bTaTH CBiA%Tb npo IliÅBH1ueHH51
npeÅH3iMHocTi Ta 3MeH1ueHHH A0Bipqoro iHTepBaJIY.

Y qeTBepTOMY p03Äini ormcaH0 HOBY or-ITHLIHY CHCTeMY Ta anrOPHTMH
nepBMHH0i 06p06KH BHMipOBaHb peani3auii MeTOAY.
3a11P0110HOBaH0apxiTeKTypuHehPOHHHX Mepe)K OUiHKH Koecl)iui€HTiB I-lepHiKe
Ta YTOt1HeHHA pe3YJ1bTaTiB 3a 40110Moroyo areHTiB 3 HaBqaHH%M 3 niAKpi11J1eHHAM

(DQN Ta PPO). IlpoBeneH0 CHMYJIH1.1iiTa HaB%HHH areHTiB y CTBOPeHOMY
cepeA0BH14i. OuiHeH0 TOLIHiCTb MeT0AY i p03rJIHHYT0MO)KJIHBOCTi Moro marnauii
npaKTHHHoro

Y n'*TOMY pomiJ1i p03p06J1eH0 3r0PTKOBY I-lehPOHHY Mepexy
nporH03YBaHHH Koecbiui€HTiBI-IepHiKe BHIUHX nopHÄKiB Ha OCHOBi HH)KHVIX.

3anpor10H0BaH0MeTOAHaAP03AiJ1bH0i3AaTHOCTi306paxeHb BUKPHBJ1eHb XBHJ1bOBOro
d)POHTY, Cd)OPMOBaHHX i3 306pa)1CHb XMapHoro He6a. HaBqaHHH Mepexi
nponeM01-1cTpYBaJ10 BHCOKY TOMHiCTb nporH03YBaHHH. Tawil IliÅxiA A03BOJIH€
110KpaLUVITH flKiCTb AaHHX 06rvre)KeHiii KiJ1bKOCTi CKaHYBaHb, 1110 BOKJIHBO

peaJ1bHoro 3aCTOCYBaHHH.
AucepTauihHa p060Ta BiA110BiÅH0 no BHMOr HaKa3Y MOH YKpaiHH

BiA 12 ciHHfl 2017 p. N! 40 3aTBePA)KeHHH BHMor AO OCI)OPMJ1eHHH nucepTauii».

OnPHJIK)AHeHHH pe3YJ1bTaTiBAncepTauiiiH0ip060TH.

HayK0Bi pe3YJ1bTaTH AHcepTauii BHCBiTJ1eHi y 4 HayKOBHX ny6J1iKauinx
3A06YBaqa, cepem 51KVIX•. 4 CTaTTi y HayKOBHX BHÅaHHHX, BKJ1}oqeHHX Ha maTY
ony6J1iKYBaHHH no nepeniKY HayKOBHX (l)ax0Bux BHAaHb YKpaiHH.

TaK0)K pe3YJ1bTaTH nucepTauii 6YJIV1anp060BaHi Ha 5 HayKOBHX
K0H(bepeHAiqx.

Ily6J1iKauii 3A06YBaqa HarmcaHi Ha BHCOKOMY HayKOBOMY piBHi 3 AOTPHNRHHHM
IIPHHunniBaKaAeMi11H0iA06poqecHocTi. Y ny6J1iKauiqx, BUKOHaHHX 3i cniBaBTopaMH,
3A06YBaq 3P06HB3Hat1HHii OC06HCTHiå BHeCOK.

Tal<HM HHHOM, HayKOBi pe3YJ1bTaTH ormcaHi B AHcepTaL1iMHiM1 p060Ti 110BHicno
BHCBiTJ1eHi y HayKOBHX ny6J1iKauiqx 3A06YBaqa.

HeAOJ1iRH Ta 3aYBameH1-1H AO AncepTauiiiH0iP060TH.
1 . npouecy BHMimOBaHHHB peaJ1bHOMY cepeA0BH111i, 51K i
HOBHOUiHHa KJ1iHiMHa IlepeBipKa, He oxomeHi y FIOBHOMY 06cH3i.
2. 06MexeHHH, r10B'fl3aHi 3 06cqraMH HaBqaJ1bHHX BH6ipoK, JIH1-ne qaCTKOBO

KOM11eHCOBaHi AaHHX, TOMY B p060Ti AOUiJ1bHO6YJ106 OLIiHHTUMOKi
Y3araJ1bHeHocTiMoneneii.
3. AemcirvreTOAV1 (HarlPHKJ1an, reinforcement learning) 110Tpe6Y}0Tb umpmoro
HOPiBH%J1bHOroaHaJ1i3Y3 iH111HMH IlimxmaMH KopeKuii.



BBa)KaK), ILIO BHCJIOBJ1eHi 3aYBænce1-1HA He e BVBHaqaJ1bHHMH i He 3MeHLLIY1-OTb
3araJ1bHY HayKOBY HOBW3HY Ta lipaKTHt-1HY 3HaHHMiCTb pe3YJ1bTaTiB Ta He
Ha 1103UTHBHY OUiHKYAucepTauiMH0i p060TH.

BHCHOBOK npo AncepTauiüHY p060TY.

BBaxaK), 1110 AHcepTauiiiHa p060Ta 3A06YBaqa cTyneH51 AOKTopa
ApomeHKa MaKcurvra OJIeKca1-1np0Bmqa Ha TeMY Hehpo»uepemmü
MeTOA peifrpecHHroB0i a6epoMeTpii 0Ka» BHKOHaHa Ha BHCOKOMY HayKOBOMY piBHi,
He nopymy€ rrpHH11H11iB aKaneMi11H0i A06poqecHocTi Ta € 3aKiHqeHHM HayKOBHM
AOCJ1iA>KeHHHM, CYKYflHiCTbTeopeTH1-1HHX Ta npaKTH11HHX pe3YJ1bTaTiB mcoro
p03B'H3Y€ HayKOBe 3aBnaHH%, 1110 Mae iCTOTHe 3HaqeHHH eneKTPOHiKUTa
ereneKOMYHiKauiä.AncepTauiMHap060Ta 3a aKTyaJ1bHicno, UiHHiCTK) Ta

HayKOBOYO HOBH3HOK) 110BHicno BiA110Bina€ BHMOraM LIHHHOro 3aKOHOAaBCTBa
YKpaiHH, 11-10 nepeA6aqeHi B 11.6 — 9 npmcymxeHHH cTyneHH AOKTopa

Ta CKaCYBa1-1HH pimeHHH pa30B0i cneuiaJ1i30BaH0i BqeH0i pann 3aKJ1amy
BHI-UOiOCBiTH, HayKOB0i YCTaHOBH npo npncynxeHHH cTyneH51 AOKTopa
3aTBepA)1CHoro 110CTaHOBO}O Ka6iHeTYMiHicTpiB YKpaiHH BiA 12 ciHHH 2022 p.
N! 44.

3A06YBaq AP0111eHKOMayccHM OJIeKcaHAPOBH113acnyr0BY€ I-la

cTyneH51 AOKTopa B raJIY3i3HaHb 17 EneKTPOHiKaTa TeneK0MYHiKauii, 3a
cneuiaJ1bHicno 172 TeneK0MYHiKauiiTa pani0TexHiKa.
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