
BWYK 
ocpiniHHoro O11OHeHTa Ha ,n;11cepTan;iirny po6oTy 

Ilaeac1dua )l;eeeca BaJienTHHOBH-ta 

Ha TeMy «MeTO)l DU.BHmeunH e(j,eKTHBHOCTi )liarHOCTH-IHHX CHCTeM B auaJJili 
3BYKY ua ocnoei ueiipounnx Mepem», 

npe,n;cTaBJieHY Ha 3,n;o6yrn1 CTy11eIDI ,n;oKTopa cpinococpi1 

B rany3i 3HIDI.b 12 IHcpOpMau;iiiHi TeXHonori1 
3a cneniarr1>HicT10 121 lIDKeHepm 11porpaMHoro 3a6e311eqeHIDI 

AicryaJibuicTb TeMn )lucepTa1di. 

,LJ)icepTan;iHHa po6oTa IIpMCBjJqeHa H~BMqairno aKTYaJThHiH IIp06JieMi -

rri,n;BHID;eHIIlO eq>eKT.HBHOCTi ,niarHOCTMKM pec11ipaTOpHMX 3axBOpIOBal-11> IDJISD(OM 

aBTOMaTH3OBaHoro aHaJti3y nereHeBHX 3ByKiB 3 BHKOpHCTaHIDIM MeTo,niB r.JIB6oKoro 

HaBqaHIDJ_ 3 orIDI,n;y Ha o6Me)KeHIDJ 'TpaJUfr(rnHOI aycKyJThTau;n, cy6' eKTHBIIlCTb 
V • V • V 

CIIpHHIDITTH JIIKapeM Ta BHCOKHH pH3HK ,l.(larHOCT1flIHHX IIOMHJIOK, 3aIIpOIIOHOBaHIDI 

ni,n;xi,n; Ha6yBa€ oco6mmoi'. BarH B YMOBax pO3BHTKY Me,u;m.unrn. AKTyaJThHiCTb TaKO)I( 
. . 

3YMOBJieHa 3pOCTa.HIDIM 11onrnpeHOCTl pec111paTOpHliX 3axBOplOBa.Hb, 3OKpeMa 

xpoHiqJJOrO o6CTJ)YKTHBHOro 3axBOpl0B8HIDI nerem (X03JI), a TaKO)K IIOTJ)e6010 y 

CHCTeMax paHHbOI ,niarHOCTHKH 3 MlHlMaJThHOIO yqacTIO niR:ap.sI. 

O1dnKa ofirpyHTOB3HOCTi uayK0BHX • -· pe3yJJbTaTIB )lHCepTaQn, ix 

.Z.OCTOBipHOCTi Ta H0BH3HH. 

HayKOBa HOBH3Ha pe3yJILTaTiB ,l.(HCepTau;iMHoro ,l.(OCill,D;)l(eHIDI IIOIDira€ B 

HacryTIHOM)': 

Brrepme 3aIIpo11OHOBaHO NASCA-MeTo,n (Neural-Augmented Sound 

Classification for Auscultation), HKHH IIO€,lllIY€ reHepauiio cmrreT.H1IlillX Men­

cneICTporpa.M 3a ,n;OIIOMOrOIO 3rOpTKOBMX Bapiaujmmx aBTOeHKo,nepiB ( CV AE) i3 

KJiaCHcpiKau;i€IO 3a )lOIJOMOrOIO 3rOpTKOBMX HeHpOHHHX Mepe)K (CNN); 

- y ,n:OCKOHa.JieHO MeTO,ll 6opOTb6H 3 ,n;HC6aJiaHCOM KJiaCiB y Me.lUl'ffiHX ay aio 

,[(aJIHX; 

- iMruieMeHToBa.Ho crpaTeriIO rronepe,L(Hboi: o6po6KH Ta cerMeHTau;ii: ,n~ mo 

3MeHITIY€ BIIJIMB apTecpaKTIB i (pOHOBMX myMiB; 

- po3po6neHo cxeMY po3no,n;irry ay ,n;io3arrnciB 3a nauieHTaMH, mo 3ano6irae 

«BHTOKY ,lla.HHX»; 

- eKcrrepHMeHTaJThHO rri,n;TBep,LPKeHo, mo 3aCTocyBaI-IIDI CV AE ,nae 3Mory 

ni.n;BMIUHTH F 1-MerpHKy KJiaCHq>iKau;ii' Ha IIOHa.r( 14 %. 



OT)l(e, B ,rmcepTau;iihmi po6oTi TI0CTaBJieHe HayK0Be 3aB,D;a.I-IIDI BMK0HafI0 

IlOBHiCTIO, 3,no6yBaq TI0BH0IO MipoIO OBOJIO,D;IB MeTO,D;OJIOriao HayKOBOl )WIJThHOCTi. 

01dnKa 3Miczy ~ucepTao.ii, ri JaeepmeuicTL Ta .z.oTpnManuB npuuu.unie 
aKa~eMi11uoi ~ofipo11ecuocTi. 

3a CBoiM 3MiCTOM ,LU1cepTan;iirna po6oTa 3,[(06YBaqa TiattacKiHa ,[{.B, noBHicno 

Bi.,z:moBi,nae CTa.H)J;apry BHID;oi: ocBirn 3i cneI(ia.JThHOCTi 121 IIDKeHepui nporpaMHoro 

3a6e3neqeHIDI Ta HanpnlKa.M ,[(OCJii,n,KeHh Bi;:mOBi)J;HO ,[(0 OCBiTHbOl nporpaMH 

«IIDKeHeprn rrporpaMHoro 3afie3neqemrn». 

,[{HcepTan;iirna po6oTa € 3aBepmeH0IO HayK0B0IO npan;eIO i CBi,l{'IlITb npo 

HruIBHiCTb oco6HCTOro BHeCKY 3,[(o6yBaqa y HayKOBHH HanpHM IIDKeHepHO-
• V 

TeXHorror1qmm_ 

Po3rIDIHyBIIIH 3BiT no~i6HOCTi 3a pe3yJThTaTaMH nepeBipKH ,[{HCepTau;niHoi 

po6oTH Ha TeKCTOBi cniBna;:J;iHIDI, M0)l(Ha 3p06HTH BHCH0B0K, IT(0 )U{CepTau;iirna 

po6oTa IlattacKiHa ,[{.B. e pe3yJTuTaToM ca.MocTlliHHX ,n;ocJIU()KeHh 3,n;06YBaqa i He 

MiCTHTh erreMeHTiB cpam,cHcpiKau;ii, KO~ii:, cpa6pm<an;i1, nrrariary Ta 

3aII03Hqeffb. BHKopHCTaHi i,nei:, pe3yJThTaTH i TeKCTII llilIIHX aBTOpiB MaIOTh Ha.Jie)l(Jll 
. . 

II0CHJiaHIDI Ha Bl)];Il0BI)];He )];)l(epeJI0. 

Moea Ta CTHJlb BHKJia~eHHB pe3yJILTaTiB 

,[{HcepTan;ifuia po6oTa HaTIHCaHa yKpaiHChKOIO M0B0IO. 

CTHJTh BHKJia;:J;eHIDI HayKoBHii, qjTKHH 1 

3ara.JThHOnpHHIUITHM H0pMaM aKa,[(eMiqff 0ro IlHChMa. 
. . . . . 

noriqJIHH, Bi;:moBi,nae 

BHKJia,n MaTepiany e 
Il0CJil,D;0BIDIM, 3 qJTK0IO CTpYKTypoIO p03,[(1JI1B Ta Ill)];p03,[(ill1B, IT(0 ,[(03B0IDI€ JierK0 

opirnryBaTHCH B TeKCTi. ABTop BHK0pHCT0BYC cyqacey' K0peKTey TeXHiqizy Ta 

npocpecrney TepMiHoJioriIO y ccpepi mTyqfforo iHTeneKTy, o6po6KH cHIBarriB i 
•v 

Me,[(WIHHX TeXH0JI0rrn. 

,[{HcepTau;iR CKJia,naCThCR 3 BCTYTIY' 3 p03,[(illiB, BHCHOBKIB Ta CTIHCKY 

niTepaTypH. 3aram,mm: o6cHr ,u;HcepTau;ii: 191 cTopiHKH. 

y Bcryrri o6rpyHTOBaHO aKTYaJihIDCTh TeMH, BH3HaqeHo Mery Ta 3aB,[(aIIIDI 

.l(OCJil,LOKeHIDI, ccpopMYJThOBaHO 06' €KT, rrpe,[(MeT i MeT0,ll;H ,[(OCJil,LOKeHIUI, HaBe,[(eH0 
. 

HayKoBy H0BH3HY Ta npaK'fHqffe 3HaqeHIUI pe3yJihTaTIB. 

Y nepID0MY p03)UJii 3,[(lliCHeHO CHCTeMaTH30BaHHii: 0rilll,[( JiiTepaTypHHX .l()l(epeJI 

3 npe,[(MeTH0l o6JiacTi, 0X0IIJieH0 eTailH p03BJITKY CHCTeM ayCKYJihTaI(ii:, po3rIDIH)'T0 

MeT0,[(H rronepe)];Hboi o6po6:rrn:, Bi3yarri3au;ii: H KJiacHcpiKau;i:i .l(HXa.JThHHX 3ByKiB. 

,[{pyrHH p03,[(UI ~eTaJThH0 0TIHcye BHK0pHCT0ByBaHHH Ha6ip ,[(amlX, MeT0,LUIK.H 

po3nmpeH1UI BH6ipKH, 0TIHC MO,D;eJii Ta ni.l(Xo,ey ~o n: TPeffYBaHIDI i oIJ)HKH. 

TpeTrn p03,D;iJI MiCTHTh ,[(eTaJThHe BHKJia,neHIDI pe3yJihTaTiB eKcrrepHMeHTiB, 

oJ..UHI(y TOqHocri, aHa.Jii3 npo6neM, mo BmrnKaIOTh nm qac TPeHYBamUI Ta Barri,nar.tii: 

MO,[(erri. TaKO)I(, y IU>0MY p03,[(illi BHCBiTJieHO npaKTHqffi BHKJIHKH, II0B '.sJ.38.Hi 3 

pearri3au;iao y KJiiHi1UIOMY cepe,[(OBHIUi. 



y BMCHOBKax nmcyMOBaHO OCHOBHi HayKOBi pe3yJThTaTH .[(OCJII,[()KeHI-UI, suci 

CB~aTL npo BHKOHaHIDI IlOCTaBJieHHX u;ineii: i 3aB.[(aflb. 

,[(HcepTau;uiHa po6oTa ocpopMJieHa Bi,unoBi,[(Ho ,no BHMOr HaKa3Y MOH YKpanrn 

Bm 12 ciqirn 2017 p. NQ 40 «IIpo 3aTBep):VI(eHIUI BHMOf .[(0 o<t>opMJieHJ:UI ,nHcepTauiI». 

OnpHJIIO.i:.HeHHH pe3yJILTaTiB .i:.ucepTao:iiiuoi po60TH 

HayKoBi pe3yJII,TaTH ,LUICepTau;i:i BHCBiTJieHi y 5 HayKOBMX ny6JiiI<:au;UIX 

3,n;o6yBaqa, cepe,u mrnx: 2 CTaTii y HayKOBHX BH)la.HIDIX, BKJJJOqellliX Ha ,uary 

ony6JiiI<:yBaHIDI ,uo nepeniKy HaYKOBMX <t>axoBHX BH)]:a.Hb YKpaiirn; 3 CTaTii y 

nepio,zu,rqirnx HayKOBMX BH,llaHIDIX, npoiH,n;eKCOBaHHX y 6a3aX Scopus. TaKO)I( 

pe3yJII,TaTH ,n;HcepTar(ii: 6yJIH arrpo6oBaHi Ha I HayKoBrn 4>ax0Brn KOHq>epeHu;ii:. 

HayKoBi ny6niI<:au;i:i 3,Uo6yBaqa Bi,n;rroBi,uaIOTb BHCOKHM CTaH,n;apTaM 

aKa,neMiqJIO} ,n;o6poqecHOCTi Ta ,ueMOHCTpyIOTb IlOCJii,UOBHe p03KpHTTH 3Micry 

)Uf CepTau;iHHoro ,n;ocnUJ)KeHIDI. CTarri, ony6niKOBaID HK y BiT"Ill3IDIHHX q,axoBHX 

)K}'pHanax, TaK i B Mi)KHapo,n;IDIX BH,n;aIIIDIX, iH,ueKCOBaHHX y HaYKOMeT})WIHlfX 

683ax, JioriqHo IlOB 'H3aID 3 TeMOIO ,uncepTau;i:i Ta Bi.n;rrOBi,uaIOTb BHMOfaM ,uo 3Miczy, 

CT})YKTYPH ii: TepMiHonoril.JHOl TOqffOCTi. Y cniBaBTOpCbKMX ny6niKau;iHx pOJTh 

3,n;o6yBaqa HK iHmiaTopa TeXHi1IHHX pimeHL, BHKOHaBI.(H aHaJii3y Ta aBTOpa 

BHCHOBKiB € oqeBH,n;HOIO, m;o CBi,utrnTb npo HOfO 3Ha1IHHH oco6HCTIIH BHeCOK. y ci 

HayKoBi MarepiaJIH ,ll;OTJJHMYIOTbCH HOpM aKa):leMiqffOl eTmrn - HaBe,ueHO KOpeKTHi 

IUITYBa.HIDI, .[(OTJ)MMaHO BHMOf ,uo 3a3HaqeHJ:UI CIIIBaBTOpCTBa, He BHHBJieHO 

3aII03WieHI, 6e3 IIOCHJiaHb. 

TaKHM qJ,IBQM, HaYKOBi pe3yJILTaTH OIIHCatti B ,n;HCepTauiirnrn po6oTi IIOBIDCTIO 

BHCBiTJieHi y HayKOBHX ny6niKaQUIX 3.[(06yBaqa_ 

He.i:.oJiiKn Ta 1ayeaiKeuuu .i:.o .i:.ncepTao:iiiuoi poooTn. 

I. ,llocni,LOKeHHH npoBe,neHo Ha OMOMY Ha6opi ,namrx (ICBHI), m;o o6Me)Ky€ 

nepeBiPKY y3ara.JThHeHOCTi pe3yJILTaTiB. Eyno 6 .[(OQifilHo IIpOBeCTH TeCTH Ha 

,uo,naTKOBHX Ha6opax ,ua.HHX y Koonepau;ii: 3 Me,ll;WIHHMH 3aKJIMaMH. 

2. IHTepnperoBaHicr1> Mo,neni (Explainable AI) y Me,lU111HHX CHCTeMax e 

BIDKJIHBOIO - B ,n;HcepTau;ii: QbOMY IIHTaHHIO IIpH.[(iJieHo He,UOCTaTHLO yBarH. 

3. PeKOMett,n;yCTbCH p03fJIJIHYTH aJILTepHaTHBHi MeTO,n;H ayrMeHTau;ii: .[(aHHX 

(HanpHKJia,n;, GAN, SMOTE) AJUI nopiBIDIHIDI 3 CV AE. 

4. He npe,n;CTaBJieHo KIDHiqJIOl Banmau;it a6o 3iCTaBJieHHH 3 OQlliKaMH niI<:apiB. 

5. P03.[{iJI TJ)H peKOMeH,LzyCTbCH p03.[(iJIHTH Ha ID;OHaHMeHIIIe 2 qaCTIDIB LUUI 

Bi,uoKpeMJieHHH pe3yJII,TaTiB eKcnepHMeHTiB Ta npo6neM i Bl1KJillKIB 

aBTOMaTH30Ba.HHX Me,L:(H1IHHX CHCTeM. 

BBIDKaIO, m;o BHCJIOBJieHi 3aYBIDKemrn He € BH3Ha1IaJibllliMH i He 3MeHillyroTb 
. . 

3afaJibtty HayKoBy HOBH3tty Ta IIpaKTWitty 3HaqmflCTb pe3yJILTaTIB Ta He Bll.JillBaIOTb 

Ha II03HTHBHY ou;iHKy )UICepTaQrnHOl po60TH. 



BHCHOBOK opo JlHCepTaniiiey pooory 

BBIDKaIO, m;o ,ll).lcepTauillHa po6oTa 3,zi:06yBaqa CTyneIDI ,ri:oKTopa cpirrococpi1 

TiaHacKiHa ,[(eHHca BarreHTHHOBWia Ha TeMY «MeTOJl: ni,ri:BHID:eHIDI ecpeKTHBHOCTi 

,ri:tarH0CTWIHHX CHCTeM B aIIaJii3i 3BYKY Ha OCHOBi HeHpOHl:IHX Mepe)I(}) BMK0HaHa 

BHK0HaHa Ha BHC0K0MY HayK0B0MY piBHi, He nopyrnyc npmnumiB aKa,n:eMitJHOl 

.ri:o6poqecHocTi Ta c 3aJdffqeID1M HayK0BHM ,ri:ocni,z:vKeHIDIM, cyKynHicTb TeopeTlflIHHX 

Ta rrpaKTINHllX pe3yJThTaTiB IDC0f0 p03B1R3Y€ HayK0Be 3aB.D:aHIDI, IQ0 Ma€ iCTOTHe 

3HaqeHIDI ,[(JUI iHcpopMan;ifurnx TeXHonorrn. ,[(1-1cepTauiHHa po6oTa 3a aKT)'aJII>Hicno, 

IIpaKTwrn:010 n;iHHicTIO Ta HayKoBoIO H0BIDH0IO noBHicno BWIOBi,ri:ac BHM0raM 

qHHH0f0 3aK0H0,ri:aBCTBa YKpalHH, IQ0 nepe,ri:6aqeHi B n.6 - 9 «Tiop».D:KY 

IIpHcy ):()KeHHR CTynem Jl:0KT0pa cpinococpi1 Ta CKacyBaHHR pimeHHR pa30B01 

cnen;iarri3oBaHoi: BqeHoi PMM 3aKna;zy BHIQ0l ocBiTH, HaYK0B0l ycTaH0BH npo 

IIpHCy ):()KeHIDI CTynem ,[(0KT0pa cpirrococpu», 3aTBep,[()KeH0f0 IloCTaHOBOIO Ka6iHezy 

__ MiHicTpiB YKpai:HH BU( 12 ciqJI» 2022 p. NQ 44. 

3,zi:o6YBaq IlaHacKiH ,[(eID1c BaneHTHHOBffq 3acnyr0Byc Ha npIIcy):()KeHHR 

CTyneHR Jl:0KT0pa cpirroco<pil B rany3i 3HaHb 12 lH<pOpMauifu.Ii TeXHOJIOfll 3a 

crrertia.Jil>HicTIO 121 lIDKeHeprn nporpaMHoro 3a6e3neqemrn. 

O«J,hdiinuii onouenT: 
Tipocpecop, 3aBi;:(yBa11 

Ka<pe,ri:pH MaTeMaTffqH0l 

iH<pOpMaTHKH KMIBCbKOfO 

HaIJJOHaJibHOfO 
. . . 

YHIBepCHTeTy IMeHI 

Tapaca IlleB11eHKa, ,n.cp.­

M.H. 

M.TI. 

I I BacHJlb TEPEIUEHKO 
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