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BHT.Hr 
3 np0T0K0JIY NQ 9 Bi,n 16 KBiTHH 2025 p. 3aci,naHHH 

Kacpe,npH o6tJHCJIIOBaJlhHOI TeXHiKH 

HauioHaJihHOro TexHit.JHOfO yHiBepcHTeTy YKpaYHH 

"KHYBChKHH noniTeXHit.JHHH ittcTHTYT iMeHi IropH CiKopcbKoro" 

liYJIH IlPHCYTHI: 

3 Kacpe,npH o6t.JHCJIIOBaJihHOI TeXHiKH: CTaplIIHH BHKJia,naq 

AnemettKo O.B.; cTapIIIHH BHKna,naq An€HiH 0.1.; .noueHT, K.T.H., .noueHT 

Eon,naI< A.O.; cTaplIIHH BHKna,naq Bac11n:0€Ba M.,l(.; cTap11Iuii BHKna,uaq 

KarrnyttoB A.B.; cTaplIIHii BHKna,naq Koqypa IO.TI.; .noueHT, K.T.H., .noueHT 

Bep6a O.A.; .noueHT, K.T.H., .noueHT BonoKHTa A.M.; acHcTeHT rottt.IapeHKo 0.0.; 
rrpocp., ,n.cp.-M.H., c.H.c .. rop,ni€HKO IO.r.; .noueHT, K.T.H., .noueHT ,l(onroneHKO O.M.; 

rrpocp. ,n.T.H. rrpocp. )l{a6iH B.I.; .noueHT, ,n.T.H., .noueHT KJIHMeHKO I.A .. ; aCHCTeHT 

qepeaaTeHKO O.B.; .noueHT, K.T.H. .noueHT Kopot.IKiH O.B.; npocp. ,n.T.H., B.o. 

3aai,nyBat.Ja Kacpe,npH HoaoTapchKHii M.A; .noueHT, K.T.H., .noueHT Ilaanoa B.r.; 

npocp., ,n.T.H., npocp. TI0capqyK 0.0.; .noueHT, K.T.H., .noueHT Ilop€B B.M.; .noueHT, 

K.T.H., .noueHT PoKoBHii O.TI; .noueHT, K.T.H., .noueHT PycattoBa O.B.; ac:ttcTeHT 

PycittoB B.B; acHcTeHT Het.Jaii ,l(.O.; .noueHT, K.T.H . .noueHT CeniaattoB A.B.; rrpocp., 

,n.T.H., npo<p Cepri€HKO A.M.; cTapllIHH BHKJia,naq CiMoHeHKO A.B.; npo<p., ,n.T.H., 

rrpo<p. CTipeHKO c.r; CTaplIIHH BHKJia,naq .n-p. <pinoc. TapaH B.I.; .noueHT, K.T.H. 

TKat.JeHKO B.B; rrpo<p., ,n.T.H., npo<p. KynaKoB O.IO.; cTaplIIHH BHKna,naq, ,n-p. q>inoc. 

MimeHKO J1.,l(.; cTap1II11ii BHKna,naq, .n-p. <pinoc. MonqaHoBa O.IO.; cTaplllllii 

BHKJia.L(at.J, ,n-p. q>inoc. lllyn:ora M.B.; cTaplllllii BHKna,naq llleMce,nHHOB T.r.; 

acHcTeHT KoBaJiht.JYK O.M.; acHcTeHT IlottoMapeHKO A.M.; acHcTeHT 

HiKon:ocKHii C.C.; ac11cTeHT EapaH ,l(.P.; acHcTeHT rop,ni€HKo H.IO.; ac11cTeHT 

,l(peMOB A.K.; .noueHT, K.T.H., .noueHT lliHMKOBHt.J B.M. Bc:ooro rrpHcyTHix Ha 

3aci,naHHi Kaq>e,npH 41 HayKOBO-ne.narorit.JHHX npauiBHHK. 



CJIYXAJlll: 

1. TioBi.L(OMJieHHH acrripaHTa Kacpe.npH o6t.JHCJIIOBaJibHOi' TeXHiKH I1aHaCKiHa 

)];eHHca BaneHTHHOBHt.Ja 3a MaTepianaMH .n.0cepTauiuHoY po6oTH "MeTo.n rri.na11meHHH 

. . . . . ..., '' 
ecpeKTHBHOCTl .L(IarHOCTHt.JHHX CHCTeM B aHaJI131 3BYKY Ha OCHOBI HeHpOHHHX Mepe)K , 

ITO.L(aHOl Ha 3.L(06yTTH cryrreHH .L(0KT0pa cpinococpiY 3 rany3i 3HaHh 12 IHcpopMal.{iHHi 

TeXHOJiorii' 3a crreuianhHiCTIO 121 IH)KeHepiH rrporpaMH0ro 3afie3rreqeHHH. OcBiTHbO­

HayKoBa nporpaMa IH)KeHepiH rrporpaMHoro 3afie3rret.JeHHH. 

TeMy .n11cepTauiuHoi' po6oTH "MeTo.n rri.na.0meHHH ecpeKTHBHOCTi 

.niarHOCTHqHHX CHCTeM B aHani3i 3BYKY Ha OCHOBi HeHpOHHHX Mepe)K" 3aTaep.n)KeHO 

Ha 3aci.naHHi Bt.JeHoi' pa.n11 <I>IOT (rrpoTOKOJI N~ 3 ai.n 13 JIHCTorra.na 2019 poKy). 

HayKOBHM KepiBHHKOM 3aTBep.n)KeHHH .L(OKTOp TeXHit.JHHX HayK, rrpocj)ecop, 

CTipeHKO c.r. 

2. 3anHTaHHH .no 3,n:06yaat.Ja. 

3anHTaHHH no TeMi .L(HCepTal.{ii' CTaBHJIH: 

.L(.T.H., npo<p. I111capt.JyK 0.0. 
B. o. 3aai.nyaaqa Ka<pe.np11, .n.T.H., npo<pecop, HoaoTapcbKHH M.A. 

3. B11cTyn11 3a o6roaopettoIO po6oTOIO. 

B o6roaopeHHi .L(HCepTal.{ii' B3HJIH yqacTb: 

.L(0QeHT, K.T.H., .noQeHT BonoKiTa A.M. 

a. o. 3aai.nyaaqa Ka<pe,n:pH, ,n:.T.H., npo<pecop HoaoTapcbKHH M.A. 

npo<pecop, ,n:.T.H., npo<pecop I111capt.J)'K 0.0 . 

.L(.T.H., rrpo<pecop CTipeHKO c.r. 

YXBAJIHJIH: 

ITPl1MHJITl1 TaKHH BHCHOBOK npo HayKoay HOBH3HY, TeopeTHt.{He Ta npaKTHt.JHe 

3HaqeHHH pe3yJibTaTiB .L(HCepTaQiMHoro .L(OCJii.L()KeHHH: 

1. AirryaJJbHiCTb TeMH .Z:.OCJJi.r.~eHHH 

Po3p06JieHHH ni.n:xi.n .L(0 reHepaQii' .L(aHHx Ma€ oco6JIHBY I.{iHHiCTb .L(JIH Me.L(Ht.JHHX 

.L(OCJii.L()KeHb, .ne qacT0 CTIOCTepira€TbCH .necj)iQHT HKiCHOI Ta 36aJiaHCOBaHOI 

iH<pOpMaQiL BHKOpHCTaHHH 3ropTKOBHX aapiaQiHHHX aBTOKO.L(YBaJibHHKiB .L(IDI 
. 

CTBOpeHHH IIITyqHHX npHKJia.[(1B cnpHH€ 3Hat.JHOMY IlOKpameHHIO HaBt.JaHHH MO.L(eJieH, 

mo Il03HTHBHO BTIJIHBa€ Ha TOt.JHiCTb KJiaCH<piKaQiY Ta CB0€t.JacHy .niarHOCTHKY 
.. 

3aXB0pIOBaHb .L(HXaJibH0l CHCTeMH. 

3acTocyaaHHH rn1160K11x HeifpoMepe)K y c<pepi o6po6KH Me.L(Ht.JHHX ay.nio3an.0cia 

ai.nKpHBa€ HOBi IIIJIHXH .L(JIH aBTOMaTH3al.{iI .niarHOCTHt.JHHX rrpoQe.nyp. TaKHH rri.nxi.n 

.nae 3Mory npHIIIBH.L(IllHTH rrepBHHHY 01.{iHKY CTaHy rrauieHTiB, 3MeHIIIHTH 

HaBaHTa)KeHHH Ha JiiKapiB i rri.L(BHI.I.(HTH 3afaJihHY ecpeKTHBHiCTb Me.L(Ht.JHOl .L(0IT0M0rH, 

30cepe.n)KyJOt.JM yaary Ha HaHCKJia.L(HilIIHX BHITa.L(Kax. 



2. 3B' H30K po60TH 3 uayKOBHMH nporpaMaMn, UJiaHaMH, TeMaMH 

TeMa ,[(HcepTau,iiiHoY po6oTH axo,nHTb B nnaH HayKoaoY po60TH 

3aTaep,n)KeHOMY Ha Kacpe,npi 061rncn10BaJihH01 TexHiKH KI1I iM. IropH CiKopcbKoro, 

mo apaxoaye po3rropH,n)KeHHjl Ka6iHezy MiHicTpiB YKpatHH ai,n 2 rpy,nlijl 2020 p. 

No 1556-p rrpo cxaaneHHH KoHu,ermit po3BHTKY rnzyqHoro iHTeJieKTY B YKpaYHi. 

3arrpOIIOHOBaHi y ,nHcepTau,ii MeTO,AH BHKOpHCTaHi y HayKoBo-,nocni,nHiii po6oTi 

H <I> w «HayKa ,nJIH 6e3IIeKH JIIO,AHHH Ta cycniJibCTBa» - rrpoeKT «IlrraT<pOpMa 

IIITyqHoro iHTeJieKT)' ,nJIH ,nHCTaHu,iiiHoro aBTOMaTH30BaHoro Bffj!BJieHHH Ta 

,niarHOCTHKH 3axBopIOBaHb JIIO,nHHH» peecTpau,iiiHHH HOMep npoeKzy: 

2020.01/0490. 

3. HayKoea HOBH3Ha OTpHM3HHX pe3yJibTaTiB 

BrrepIIIe po3p06JieHo KOMIIJieKCHHH MeTo,n ,no CHHTeTHqHoro 36araqeHHjl 6a3 

,naHHX JiereHeBHX 3BYKiB i3 BHKOpHCTaHHHM 3rOpTKOBoro Bapiau,iiiHoro aBTOeHKO,nepa 

(CV AE). BiH 3a6e3neqye 3MeHIIIeHHjl ,nHc6anaHcy Mi)K pi3HHMH KJiacaMH 

3axBOplOBaHb Ta rri,nBHIIzy€ Fl-IIOKa3HHK KJiacHcpiKau,ii Ha 14% 6e3 cyrreaoro 

36inI>IIIeHHjl pH3HK)' «Ha,nMipHoro y3ro,n)KeHHjl» ( overfitting), Ja paxyHoK 

orrTHMaJII>Horo noe,nHaHHH CV AE-reHepau,ii 3 peanhHHMH BH6ipKaMH, KepoBaHoro 

HaJiamzyBaHIDI aeyrpiIIIHix penpe3eHTau,iii Ta ,no,naTKOBOl nepeaipKH CHHTeTHqHJiX 

3pa3KiB Ami: 36epe)KeHHH peneBaHTHHX rraTepHiB ,nHXaJibHHX myMiB. 

Ha6yno IIO,AaJII,llIOrO p03BHTKY BHpirneHHjl npo6JieMH «BHTOK)' ,naHHX» y 

,nocni,n)KeHHj{X 3 aycKy JII>Tau,ii nereHb: ,noae,neHo, mo npH HeKopeKTHOMY po3no,n1111 

3anHciB Bi,n o,nHoro nau,ieHTa y rpeeyBaJII>HOMY Ta TeCTOBOMY MHO)KHHax IIOKa3HHKH 

ecpeKTHBHOCTi MO~Tb 6yTH 3aBHil(eHi. 3arrponOHOBaHO CXeMY po3no,niny 3a 
. . . 

nau,1eHTaMH, 11(0 M1HIM13Y€ pH3HK «BHTOKY ,naHHX», 3a paxyHoK CTBopeHHH 

cneu,ianI>HOt npou,e,nypH ai,n6opy, HKa rapaHTye ai,ncyrnicTI> ay,nio3anHcia Toro 

CaMOro nau,ieHTa o,nHoqacHO a HaBqaJII,Hiii i TeCTOBiii BH6ipKax. 

Y ,nocKOHaJieHo MeTo,nHKY r11H6HHH01 KJiacHcpiKau,it: rroe,nHaHHjl CNN Ta 

TeXHiK cpin1,rpyaaHHH HM3I>KoqacTOTHoro IIIYMY AAA aHani3y 3BYKiB nereHb. Ha 

Bi,nMiHy Bi,n iceyJOqID( po6iT, B,AaJIOCI, ni,nBHIUMTH CTiiiKiCTI, ,no pea.nI>HHX IIIYMiB, y 

nponoHOBaHOMY rri,nxo,ni Ha,naeTbCH CTiHKiCTb ,no peanbHHX IIIYMiB, mo ni,nBHIIzy€ 

TOqHiCTI, y KJilHlqHMX YMOBax, 3a paxyHOK iHTerpau,iY ,no,naTKOBHX rrpou,e,izyp 

ayrMeHTau,ii Ta a,nanTHBHOro BH,niJieHH.SI KOpHCHMX qacTOTHHX ,ninsiHOK, HKi 

,no3BOJIHIOTb eq>eKTMBHirne ycyBaTH HH3I,KOqacTOTHi apTeq>aKTH i cepu,eai TOHH 6e3 

BTpaTM peneBaHTHOi' iHcpopMau,iL 

Ilo,nanI>IIIoro po3BHTKY Ha6yn11 rri,nxo,nH ,no MYJibTMKJiacoaoi KJiacHcpiKau,ii" 

CKJia,nHHX pecnipaTOpHHX 3aXBOpIOBaHb i3 no,ni6HMMH aycKyJII>Tau,iHHHMH naTepHaMH 

IIIJIHXOM BH6opy cpyHKIJ,iH BTpaT 3 BaroBOIO KopeKu,iero MeHIIIHHHHX KJiaciB, CTpaTeriH 

perym1:pH3au,ii' ( dropout, batch nonnalization) Ta 3acTocyaaHHjl MeTo,nia ayrMeHTau,iY 

(CV AE, mixup) 3a 6paKy ,naHMX. U:e ,nano 3Mory BO,nHotiac 36a.naHcyaaTH pi3Hi KJiacH, 

3HM3MTM pH3HK IX 3MirnyaaHHSI Ta ni,nBMil(MTH TOqHiCTb ,nHcpepeHu,iiioBaHOl 

,n1arHOCTHKM B rnyMHMX YMOBax. 



4. TeopeTHlfHe Ta npaKTHlfHe 3HalfeHHH pe1yJILTaTiB po60TH 

Po3po6neHHH ni,nxi.u ,no CHHTeTwqHoro 36araqeHHH .uaHHX pa3oM i3 

CTB0peHHMH M0,[(eAAMlf 3r0pTK0BHX HeHpOHHHX Mepe)K (CNN) M0)Ke 6yTH 

BnpoBa,[()KeHHH y nporpaMHi pimeHHH )lJIH Bi.u.uaneHOl Ta aM6ynaTopHoi' ,niarHOCTHKH 

3aXBOpIOBaHh )lHXaJihHOl CHCTeMH, ni)lBHIUYIOqlf eq>eKTHBHiCTh nepBHHHOfO 

Me)llfqHoro o6cTe)l(eHHH. OTpHMaHi pe3yJihTaTH )lOCJii)l)KeHHH M0)KYTh nocrrpHHTH 

B)l0CK0HaJieHHIO eneKTp0HHHX CTeTOCKOIIiB i Mo6iJihHHX TeJieMe)lHqHHX 3aCTOCYHKiB 

)lJIH )l0MallIHh0f0 K0HTp0JIIO CTaHy nereHh. 3arrponoHOBaHa MeT0,[(HKa .nae 3Mory 

BHHBJI.SITH CKJia)lHi naTOJioriqHi oco6JIHBOCTi HaBiTh B YM0BaX Hlf3hK0f0 piBHH llIYMY 

Ta peaJibHOl KJiiHiqHQl rrpaKTHKH, mo 3MeHllIY€ pH31fK IIOMHJIKOBHX .uiarH03iB. 

Pe3yJihTaTH, OTpHMaHi B XO.[{i )lOCJii.[{)l(eHHH, ,[{03B0JIHIOTh 3aCTOCOByBaTH ueii 

MeTO.[{ .[{JUI BHpimeHH.SI pi3HOMaHiTHHX rrpaKTHqHHX 3a,[{aq, mo MaIOTb ni.[{BHmeHi 

BlfM0fH .[{0 llIBlf.[{KO.[{iY anropHTMiB a6o )I( rri.[{BHII.(eHi BHM0fH )l0 TQqHOCTi po6oTH 

CHCTeM lll-ryqH0f0 iHTeJieKTY' oco6JIHBO B KOHTeKCTi 3a,[{aq, mo MaIOTb o6Me)KeHHH 

Ha6ip .[{aHHX, .SIKi M0)l(Ha BHK0pHCTaTH .[{JIH TpeHyBaHHH MO,[{eJii. 

5. Anpo6auiH/BHKOpHCTaHHSI pe3yJibTaTiB ,nucepTauii 

OcHOBHi pe3yJihTaTH .[{HCepTauiifHoro .[{OCJii.[{)l(eHHH 6yJio npe.[{CTaBJieH0 Ha 

Mi)l(Hapo.[{Hiif HayKosiw KOHcpepeHuiY, a caMe The International Conference on 

Security, Fault Tolerance, Intelligence, ICSFTI 2025 (M. K11i'B, 2025 p.). 

6. )]:0TpnMauu.s1 npuuu;unie aKa,neMi"lnoi ,no6poqecuocTi 

3a pe3yJihTaTaM11 HaYKOBoI-TeXHiqffot eKcnepTH3H, npoBe.[{eHoI npocp., .[{.<p.­

M.H., C.H.C.. rop.[{i€HKOM JO.r., .[{HCepTaUiHHa po6oTa TiaHaCKiHa )];eHHCa 

BaneHTHHOBHqa € op11riHaJibHOIO po60TOIO Ta He MiCTHTb eJieMeHTiB <paJibCHcpiI<:auiI, 

KOMTii.IDI.IJ.ir, cpa6p11Kauir, rrnariary Ta 3arro311qeHb. 

7. IlepeJiiK ny6niKauiii 3a TeMoro ,nucepTauii 

3a pe3yJibTaTaMH ,[{OCJii.[{)l(eHb orry6JiiKOBaHO 5 HaYK0BHX ny6JiiKauiw, y TOMY 

tfHCJii: 3 CTaTTi y rrepio.[{HqHHX HayKOBHX BH,[{aHH.HX rrpoiH.[{eKCOBaHHX y 6a3ax WoS 

Ta Scopus; 2 cTaTTi y BH.[{aHHHX KaTeropiY E. 

I. Panaskin, D. V., Bilokon, Y. 0., Piddiachyj, 0. 0. (2021 ). Methods for 

improving the efficiency of diagnostic systems in the neural network-based 

sound analysis. International Journal of Biology and Biomedical 

Engineering, 15, 39-45. https://doi.org/10.46300/91011.2021.15.39 

(Scopus, Q4 ). 

2. Arhypenko, D., Panaskin, D., & Babko, D. (2023). Automated differential 

diagnostics of respiratory diseases using an electronic stethoscope. Polish 

Journal of Medical Physics and Engineering, 29(4). 

https://doi.org/10.2478/pjmpe-2023-0022 (Scopus, Q4, Web of Science). 

3. D.V. Panaskin, S.H. Stirenko, D.S. Babko. Respiratory Disease Detection 



in Lung Auscultation with Convolutional Neural Networks and CV AE 

Augmentation. Medicni perspektivi. 29(3):96-107. 

https://doi.org/10.26641/2307-0404.2024.3 .313569 (Seo pus, Q4 ). 

4. IlaHacKiH, ,n;. (2024 ). 3acTocyaaHH.SI MeTo,n:ia ayrMeHTauiY CV AE )].JI.SI 

IlOKpameHH.SI HaBtiaHH.SI HeHpOHHHX Mepe)I( B aHani3i JiereHeBHX 3ByKiB. 

BlleHi 3anucKu TaepiucbK020 HatJiOHCIJl,bH020 yHieepcumemy iMeHi 

B.J.BepHaOcbK020, cepiR ( <l>axoae BH)].aHH.SI KaTeropii' «E» ). 
5. IlaHacKiH, ,n;. (2024 ). OuiHKa CTiHKOCTi Hei1poMepe)KeBHX MO)].eJieH )].0 

rnyMy Ta apTecpaKTiB y CKJia)].HHX yMoaax eKcnnyaTauii'. KoMn '10mepHo­

b-1me2poeaHi mexH01102ir: oceima, HayKa, eupo6HutJmeo (<l>axoae BH)].aHH.SI 

KaTeropii' «E» ). 

51.KiCTh Ta KiJihKiCTh ny6niKauiii ai.n:noai,n:aIOTh "Ilop.SIJJ:KY npHcy,n:)KeHH.SI 

CTyneH.SI )].0KTopa cpinococpii' Ta CKacyaaHH.SI pirneHH.SI pa30B01 cneuiani30BaHOl BtJeHOl 

pa.n.H 3aKJicmy BHmoi' OCBiTH, HayKOBOi' ycTaHOBH npo npHcy,n:)KeHH.SI cTyneH.SI )].OKTOpa 

cpinococpiY'', JaTaep,n)KeHoro IlocTaHOBOIO Ka6iHeTy MiHicTJ)iB YKpatHH ai.n: 12 citiH.SI 

2022 p. NQ44. 

BBA)l(A TM, mo ,nHcepTauiiiHa po6oTa IlaHacKiHa ,n;.rr. "MeTo,n ni,n:aHmeHH.SI 

ecpeKTMBHOCTi .niarHOCTMtJHHX CHCTeM B aHani3i 3BYKY Ha OCHOBi HeHpOHHHX Mepe)I(", 

mo no,naHa Ha 3,no6yTT.S1 cTyneH.SI ,noKTopa cpinococpii' 3 rany3i 3HaHh 12 IHcpopMauiifHi 

TeXHonorii 3a cneuianhHiCTh 121 IH)KeHepi.SI rrporpaMHoro 3a6e311et.JeHH.S1 3a caoIM 
. . 

HayKOBHM plBHeM, HOBH3HOIO OTJ)HMaHHX pe3yJibTaT1B, TeopeTHtJHOIO Ta rrpaKTHtJHOIO 

[(iHHiCTIO, 3MiCTOM Ta ocpopMJieHH.SIM IlOBHiCTIO ai.n.rroai.n.ae BHMOraM, mo 

npe.n. '.sIBJI.SIIOTh .no ,n:HcepTauiif Ha 3,n:06yTT.S1 cTyrreH.SI .n.oKTopa cpinococpii' Ta ai.n:rroai,n:ae 

Harrp.SIMKY HaYK0Boro .nocni.n.)KeHH.SI ocaiTHho-HayKoaoY nporpaMH Kill iM. Irop.SI 

CiKopcbKoro "IH)KeHepi.SI nporpaMHoro 3a6e311et.JeHH.S1" 3i crreuianhHOCTi 121 

"IH)KeHepi.SI rrporpaMHoro 3a6e311et.JeHH.S1". 

PEKOMEHWBATH: 

1. ,[(HcepTa[(iHHY po6ory "MeTO)]. rri)].BHmeHH.SI ecpeKTHBHOCTi .n.iarHOCTHtJHHX 

CHCTeM B aHani3i 3BYKY Ha OCHOBi HeHpOHHHX Mepe)I(", 11O)].aHy IlaHacKiHOM 

,ll;eHHCOM BaneHTHHOBHtJeM Ha 3)].06yTT.SI HayKOB0ro CTyrreH.SI )].0KTopa 

cpinococpii', .no 3axHcTy y pa3oaii1 crreuiani3oBaHiii atieHii1 pa.n.i. 

2. BtieHii1 pa.n.i KTTI iM. Irop.SI CiKopcbKoro YTB0pHTH pa3oay crreuiani3oBaHy 
. 

BtJeHy pa.n:y y CKJia)].1: 

ronoaa: 

)]..T.H., rrpocpecop, rrpocpecop Kacpe.n:pH o6tiHCJIIOBaJibHOl TeXHiKH, 

HauioHaJihHHH TeXHit.JHHH yHiaepcHTeT YKpai"HH «KHi"BChKHH rroniTexHitiHHH 

iHCTHTYT iMeHi Irop.S1 CiKopcbKoro» MOH Y KpaIHH, 

IlucapqyK OJieKciii OJieKcau,[(poeu11 



lJ.n:eHH: 

PeueH3eHTH: 

K.T.H., ,[(0QeHT, ,[(0QeHT Kacpe,n;pH iHcpOpMaQiHHHX CHCTeM Ta TeXHOJIOriH, 

HaQiOHaJibHHH TeXHiqHHM yHiBepcHTeT YKpatHH «KHtBCbKHH noniTeXHiqHmi 

iHCTHT)'T iMeHi Iropg CiKopcbKoro» MOH YKpatHH, 

lliHMKoeu11 Bonoi.nMup MnKoJ1aitoeu11 

,n;.T.H., npocpecop, npocpecop Kacpe,n;pH cHcTeMHoro nporpaMYBaHIDI i 

cneuiaJii30BaHHX KOMil'IOTepHHX CHCTeM, HauioHaJibHHH TeXHiqJIHH 

yHiBepCHTeT YKpatHH «KHtBCbKHH IlOJiiTeXHiqHmi iHCTHTYT iMeHi Iropg 

CiKopcbKoro» MOH YKpatHH, 

TepeiiKoecLKHii Irop AnaToniiioeu11 

Ocpiuii1Hi 
.n;.<p.-M.H., npocpecop, 3aBi,eyBaq Ka<pe,n;pH 

KHtBChKHH Han;ioHaJibHHH yHiBepcHTeT 

Tepe~enKo BacuJIL MuKonaiioeu11 

OTIOHeHTH: 

MaTeMaTHqHQI iH<pOpMaTHKH, 

iMeHi Tapaca II.IeBqeHKa, 

.n;.<p.-M.H., C.H.C., 3aBi,eyBaq BiMi.rry aBTOMaTH3auit nporp8MYBaHIDI N2 145, 

IHcTHzyT Ki6epHeTHKH iMeHi B.M. r.rryllIKoBa HAH YKpatHH, 

TyJiblfHHCbKHH Bai.HM rpuropOBHlf 

ronoBy10qHH Ha 
. 

3ac1.n;: 
~ ~ 

f MHxai1:no HO BOT APCbKIB1 
. 

.D;OKTOp TeXH1qH.HX HayK, npocpe 
B.o. 3aBi,eyBaqa Ka<pe,n;pH OT 

BqeHHH ceKpeTap Ka<pe,rq,H Onhra PYCAHOBA 
. 

KaH,D;H,D;aT TeXHlqHHX HayK, .n;oueHT 
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