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111)0 lll)IIC)'/l)l(Cllllfl CT)'IICIIH /lOKTOpll <J>inoco<J>ii

3�106yna"I CT)'llCHSI .D.0KTOpa 4}inoco41ii' MnM1rn 11 OJICKC811/lp OJICKC311JtpOBH11, 1989 poKy 
1Hlp0.1J.)KCHHSI, rpoMansrn Yxpai',rn, ocnha Bllll{!l: 1!1KilfltHD y 2011 XapKiBCbKHij HauioHaJJbHHij 

yHieepcurer pa.uioenexrpm�iKH 3a c11cl{inm,11icT10 «KoM11'10Tep11a i11)KeHepisrn, BHK0HaB 

at<pe.nnroeaHy oceimbo-npo4}ccii1Hy 11porpaMy «lml>opMmtiU11i cHCTCMH Ta Texnonori'i». 

PaJoBa cneuiaJJi30BaHa BllCHa pal.la, yrnopc11a ll8KaJOM XapKiBCl,KOro Hal..(iOHaJJbHOfO 

yHinepcHrery pa.uiocncKTpoHiKII Miuicrcpcrna ocuirn i 11ayKH YKpai',rn, M. XapKis si.u «29» 

lJCpBHSI 2026 poK)' N� 284, )' CKJla,ui: 
ronoaH p33oaoi' cneuiaJJi3ona,rni' BtJe1rni' pa,l{l1: 

CMEJLSIKOB KHpHno CepriHOBHtJ, .noKrop rexHilfHHX HayK, npocpecop, 3asi.uysay 

Ka�)C.D.PH nporpaMHOi' iH>Ke11epii' XapKiBCbKOfO HauioHaJJbHOfO 

yHieepcHrery panioeneKrpmliKH. 
PeueH3eHTia: 

AKCAK HaraniS1 r eoprii'nHa, .D.0KTOp rexHitJHHX HayK, npocj}ecop, npocf>ecop Kacf>e.r1pH 

iHq>OpMauiHHHX CHCTCM i TCXHOJIOriu XapKiBCbKOfO HauioHaJJbHOfO 

yHiBepcHrery pa.uioeneKrpoHiKH; 

JUUllEHKO OneKciH CepriHOBHll, KaH.LIH,Llar rexHitJHHX Hayx, .r1oueHT, .r1eKaH 

q>aKyJibTCT)' K0Mn'JOTepHOl iH>KeHepii' Ta iHq>OpMaUiHHHX TCXHOJIOriH 

XapKiBCbKOro HauioHaJJbHOro yHiBepCHTCT)' pa.uioeneKTpOHiKH. 

Oq>iUiKHHX 0ll0HCHTiB: 

JIEOHOB Cepriif IOpiHOBHlJ, .1l.0KTop rexHitJHHX HayK, rrpoq>ecop, npoq>ecop Kaq>e.ApH 

KOMn'10repHOl imI<eHepii' Ta rrporpaMyBaHHSI HauioHaJJbHOro 

rexHilJHOfO yHiBepCHTery «XapKiBCbKHH nonirexHilJHHH iHCTHTyr»; 

TYPKIH Jrop EopHCOBH1I, .A0KTop rexHitJHHX HayK, npocpecop, JaBi.LlyBatJ Ka<pe.ApH 

iH)KeHepii' nporpaMH0ro 3a6e3netJeHHS1 HauioHaJJhHoro 

aepOKOCMilJHOro yHiBepcHrery «XapKiBChKHH aBiauii-iHHH iHCTHTyr». 

Ha 3aci,AaHHi «03» BepeCHSI 2026 poKy IIpHHHSIJia pirneHHSI npo rrpHCY.Ll)KCHHR cryrreHSI .D.0KTopa 

cpinococpii' 3 rany3i 3HaHh 12 IHq>OpMauiUHi TCXHOJIOrii' MaMlJHlJY OJICKCaH.npy OJICKCaH.D.pOBHlJY 

Ha rri.r1crasi ny6JiilJHOfO 38XHCTY .D.HCeprauii' «Mo.neni, MCT0.D.H ra iH<pOpMauHtHa TCXHOJIOriSI 
XMapHHX 06lJHCJICHh Ha OCHOBi M06iJihHHX npHcrpoi'B» 38 cneuianhHiCTIO 126 IH4>0pMaUiHHi 

CHCTCMH ra TCXHOJiorii'. 

,l{Hcepraui10 BHK0HaH0 y XapKiBCbKOMY HauioHaJJhHOMY yHiBepCHTCTi pa.uioeJieKTpOHiKH 

MiHicrepcTBa ocBiTH i HayKH YKpaIHH, M. XapKiB. 

HayKOBHH KepiBHHK BOJIK MaKCHM OJICKCaH.D.pOBHlJ, .D.0KT0p TCXHilJHHX HayK, npoct>ecop, 

npocpecop Kact>e.npH eJieKTp0HHHX 06lJHCJIIOBaJihHHX MallIHH XapKiBChKOrO HauioHaJlhHOro 

yHisepcHrery pa.nioeJieKrpoHiKH. 

,l{Hceprauiio rro.nauo y BHrnR)li cneuianhHO ni.nrorosne1rnro pyKonHcy, HKHH si)lnoBi)laE: 

BHM0raM nyHKT)' 6 ITopR.D.KY npHCY.ll)l{CHHR cryneHR .D.0KT0pa cpinococpiI Ta CKacyBaHml pirneHWI 

pa30BO'i cneuiani30BaHo'i B'!CHO'i pa.nH 3aKJIMY BHmo'i OCBiTH, uayK0B0'i ycraH0BH 

npo npHCY.1J.)KCHHSI cryneHH .D.0KT0pa cl>inococpii', 3aTBep)l)KCH0fO nocraH0B0IO Ka6iuery 

Mi11icrpiB YKpa'iHH si.n 12 Ci'iHSI 2022 poKy N!! 44 (3i 3MiHaMH). 

3)lo6ysalf Ma€ 11 HayK0BHX npauh 3a TCM0IO )lHCepraui'i, HKi BKJIIOlJaJOTh 4 crani (3 HHX 3 y 

cpaXOBHX nepiO)lHlfllHX uayK0BHX BH)laHHSIX YKpa'iHH 3 rexHi'iHHX HayK Kareropi'i «6», l CTaTISI, 

mo iH.D.CKCYCThCR y 11ayKOMeTpH1iHHt 6a3i Scopus) y BH.D.aHHSIX, HKi ei.nnoui.naiorh BHM0raM 

I 
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ny11K"1 ii,�. o 1 h'I'" lKY 11pIH·�•mI rI11rn l'1 ym·1111 /llH<rnpn <l)lno 01111'{ ·rn c1<ncymI111u, pi111e1111JJ 
pn 01,,,r ,·11, 111!1.111,,,1,1111,,1· 1111l'111,\· pn;t11 'lflKJlMY mmtoY ocnl rn, 11oy1<ono'f yC'ra11011H 
l\l'I' "''"''Y l">t\'\'1111" l.'1) ll\'1111 )lOKl't'J)ll (l1IJtoCO(l)iY: 

I. Mnm,'hYl'h 0.0 .• Volk M.O. "Estinrntion of power consumption of mohilc devices in
,·h,ud ,·,,mputing", INNOVATIVE TE I INOLOOIES AND SCrENTIFIC SOLUTIONS FOR 
INl1l 1STR1ES (ITl'SI), XHYPE, Y1<pni'11a, crn1Tii: https://doi.org/ l0.30837/ITSSl.2023.23.072 

2. Mamchych 0.. Volk M. A unified model and method for forecasting energy
�\'•ns11111ptiC'ln in distributed computing systems based on stationary and mobile devices, 
R DIOELECTRONICS AND COMPUTER SYSTEMS, 10M 2024, 110Mep 2, HAY XAI, cc. 120-
135, XapKis, YKpai'Ha, https://doi.org/10.32620/reks.2024.2.10 

3. MaM'tll't 0.0., 130J1K M.O., MO)_\eJlh Ta MCTOJ\OJIOJ'ilf BHMip1ona111u, Ta nporn03yBaHHH
s11rpaT eHeprii' Ha MiHiMi3a11i10 pH3HKio itHl1opMa11Ht11o·i 6c3rrcrn B po3rro,ninem1x 
o6'tllCJllOBaJibHIIX CHCTCM8X Ha OCHOOi 11cpco11ru11,111-1x Mo6illl,IIHX IIJ)HCTpO'i'B, IH<l>OPMAL(ltiHr 
TEXHOJ1Ofll', BICHHK XHTY N!! 3(94), 4. 2, 2025 p. https://doi.org/I0.35546/kntu2078-
448 I .2025.3.2.42 

4. Mamchych 0., Barkovska 0., Kovalenko A., Hovrashenko A. ANAL YSfS OF
EFFICIENCY OF HARDWARE PLATFORMS FOR SPATIAL ORIENTATION SYSTEMS 
USING A UNIFIED ENERGY CONSUMPTION MODEL, Computer systems and information 
technologies, 2025, KhNMU, https://doi.org/10.3 l 89 l /csit-2025-3-17 
Y .llHCKycir B3HJlH y1:1aCTb (rOJlOBa, peueH3eHTH, oc}>i1..di-tHi onoHeHTH, imni npHcyrni) 
Ta BHCJlOBHJIH 3a)'BIDKeHH.sr: 

1. r oJiosa p83osoi' pa.n;H: CMEJUIKOB KHpHno CepriHosH1:1, ,uoKTop TexHi1:1HHX Ha)'K, npoqiecop,
38BU()'Ba1:I Ka<t>e.upH nporpaMHOi' imKeHepii' XapKiBCbKOrO HaQiOHaJlbHOro yHiBepCHTeTY
pa.n;ioeJieKTpOHiKH.
3ayB8)KeHH.sr:

J) B ,[(Hceprn.uii' po3rn.sr,UaIOTbC.sr 3aXHCT Bi.ll ni,uMiHH Ta Bi.ll BHKpa,naHH.sl ,UaHHX, a.ne He
p03rIDl,[(a€TbC.sr 38XHCT Bi.ll ni.l{MiHH BY3JiiB, a TaK0)K KOOp,UHHOBaHi aTaKH Ha CHCTeMy penyrauii'. 
3JIOBMHCHHK M0)Ke CTB0pHTH 6araTO nceB,UOBY3JiiB a6o 3MYCHTH KiJibKa KOHTpOJib0BaHHX 
npHcrpoi'B nosepTaTH O,UHaKOBHH XH6HHH pe3)'JlbTaT, nicJI.sr 1:1oro B3a€MHa nepesipKa He rapaHTY€ 
KOpeKTHOCTi. tiu € ue npo6neMOIO 3anponOHOBaHoi' MO,UeJii? 

2) BH KIDKeTe npo BOJIOHTepCbKi 061:1HCJieHH.sl, T06TO 3a.ny1:1eHH.sl npHBaTHHX npHCTpOi'B
KOpHcrysa1:1is. TTi,u 1:1ac M0,UeJIIOBaHH.sl Ta 061:IHCJieHH.sl OnTHMi3yJOTbC.sl BHTpaTH eHeprii' 
061IHCJIIOBaJlbHOi' CHCTeMH, ane He <t>opMa.ni3oBaHO 3H0C aKyMyJI.srTopa, ,uonyCTHMHH piBeHb 
3ap.sr.lly, TenJI0BHH KOMq>OpT, ,UOCTynHiCTb npHCTp0IO ,[(JI.SI BJI8CHHKa, Tapml> Ha nepe)laBaHH.sl 
,uaHHX Ta CTHM)'JIH .llO y1:1acTi. 1-IH 3anponoH0BaHHH BaMH ni,uxi,u Bpaxosye iHTepecH BJiaCHHKa 
npHCTp0IO Ta lioro 3py'iHiCTb? 1IH He 6y,ue TaKHii ni,uxi,u HeraTHBHO BilJIHBaTH Ha MOTHBaUilO
KOpHCTysa1:1iB npHJ:iMaTH y1:1aCTb B B0JI0HTepCbKHX 061:IHCJieHH.srx? 

2. PeueH3eHT AKCAK HaTa.ni.sr r eoprii'BHa, ,uoKT0p rexHi1:IHHX HayK, npoc}>ecop, npocpecop
KaQ>C.llPH iHq>OpMaUiHHHX CHCTCM i TeXHOJIOritl XapKiBCbKOro HauioHaJibHOrO yHiBepCHTCTY
pa.nioeJJCKTpOHiKH.
3ayBa)KCHH.sr:

1) . Po6oTa 3aranoM Bi,unoBi,nae cneuianbHOCTi 126 <<lm}>opMaUHiHi CHCTCMH Ta
TCXHOJJOril», a Ha c. 152-155 itt<j)OpMa1..dfttty TCXHOJIOrilO fl0,UaH0 .srK nocJii,UOBHiCTb ernniB rn 
ai,uo6pa)KeHo IDEF0-,uiarpaMaMH. Bo,uHol!ac MexaHi3M npHHH.srrr.sr piweHH.sr 3a cynepellJHIBHX 
nOKa3HHKiB eHeprocn0)KHBaHH.sr, l!acy BHK0H8HH.sr Ta piBH.sr imj>0pMa1dt-1Hoi' 6e3neKH n01·pe6ye 
,UeTaJihHiwoi' 4,opManhaui1. .l{ouiJJbHO BH3H8l!HTH npaOHJIO 6araTOKp1uepianbHOro BH6opy, 
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cnoci6 HOpM)'Bllll llR llOKl\'lll II Ki II I C1 PYK'I ypy pCKOMCll/lfll \i 1,111oro IIHCIIOIIKY' 11(0 niABHlUHJIO 6 
ni.urnop1ol\1111icn, Tl\ npmn 111I11y Hi111tic·11, l111l1opM1111ill 1101' Tcx110J101'i'{. 

2) . Y po6cwi '.H\'\111\1I1.'110, 1110 pc·,ym,'111111 pc1l1cpc11c11oi' 'lll/lfl'tl 11c M0,1<11a aBTOMaTHlJHO
llOlllllplOl\111'11 Ill\ llll'lllOl'y-hmmd lllll\l\ll1'(l)KCIIIIM (c. 83-84), a 11l)U1'18 Tpacy11a111Isr flJ}OMCHiB € 
BU\ll()CIIO cnp1u11·.11111\l)ll), OcKiJ1hKl1 HC 110Tpc6yc htTCIICHDIIOro 06Mi11y 11aIHIMH Mi>K IIY3JfaMH (c. 

1 �O-l 11). Bo;11101Inc HC Cl1CTCM01'1130BOHO Kp1ncpii' BH3Halfcmur KJiaciu 3a/(atr, JUHi .SIKHX 

1,11t..,...,p11c1\'\H1t1t Mo6im,1-101· po3110;.dJJc1wi' CHCTCMH e .uouim,HHM. BapTO u1-13Ira<rnrn i'x '3 
ypaxy,,:mHRM o6ttHCJllOB8JlhHOi' iHTCHCHBHOCTi, o6cHry nepCJ.laBaHHH ,uamrx, BHMOr ,llO naM'.srri Ta 
,:l(111)'CTIIMOl'O lfacy BHKOHaHHH. 

3) lloK!l3HHKH 3MeIm1emrn eI-icprocno>KHBa11nsr 11a 48 %, 71 % i 61 %, Hase,ueni y
no.TTO)KCHHJIX HayKOBOi' HOBH3HH rn BHCHOBKUX ( C. 31-32, 157-158), OTpHMaHO 3a pi3mrx 

eKcnepHMCHTa.JlbHHX i p03paxyHKOBHX cne,rnpi'iB TH 6a3 11opinmmmr. ,UouiJlbHO AA.SI KO>KHOfO 
nOKa3HHKa lfiTKiwe 383H34HTH nm 30).latti, CKJlll).l Mo6iJ1bHOi' i crnuio11apHoi' KOHC�irypaui�, YMOBH 

BHMipIOBaHHR Ta Me)Ki nepeuecemrn pe3yn1,rary 1-1a iHwi anapaTHi mmn�opMH, mo6 Hase,ueHi 

BUlCOTKH He cnp1dtMaJ1HCJI JIK yHinepCaJlbHa xapaKTepHCTHKa Mo6iJtbHHX npHcrpo'iB. 
4) Y ni.n.p03,uinax 4.2-4.3 (c. 138-147) o6Me>t<eHHSI eKcno3HUii' .uaHHX <J>opMaJJi3osaHo

nepenyciM q-epe3 KiJlbKiCTb impopMaUiHHHX apre<)>aKTiB, nocrynHHX OJlHOMY sy311y. TaKa MO,llem, 

He nu<f>epeHUiIOC iH<f>OpMaUil1Hi apreq>aKTH 3a o6C.HOM, piBHeM tJYTJIHBOCTi Ta impopMauiHHOIO 
uiHHiCTIO . .nouiJ1bHHM HanpRMOM p03BHTKY € BBe,UeHH.SI Bar lJ)'TJIHBOCTi a6o J)H3HKY .llJIJI KO)KHOfO 
apre<f>aKTa. 

5) Mernn nepe,u6atJa€ ll.(OHaHMCHllle TpH IIOBTOpH BHMipIOBaHHSI 3 ycepe,uHeHH.SIM
pe3)'JlbTaTiB (c. 85), a B eKcnepHMCHTi 3 qacTKOBHM po3p.S1.u>KeHH.SIM aKyMyJI.SITOpa BHKOHaHO 
,ueB' .SITb BHMipIOBaHb y TpbOX cephrx ( C. 117). Bo,uHotJac rrepeBa)KHO HaBe,UeHO cepe,uHi 3HaqeHH.SI 

6e3 nOKa3HHKiB p03CiIOBaHH..SI, .L{OBipqHX iHTepaaniB Ta ouiHIOBaHH..SI IIOllIHpeHH..Sf IIOXH6KH, 

noB'J13aHOi 3 TerreMeTJ)ieIO i CTaHOM aKyMyJl..srTopa. ITo,uaHH..SI CTaH,uapTHOrO Bi,llXHJICHH..SI, 
.UOBipqHx iHTepaaniB Ta aHa.ni3y qyTJIHBOCTi 3p06HJIO 6 eKcnepHMCHTa.JlbHe o6rpyHT)'BaHH..SI 

IlOBHilllHM. HaBe,lleHi 3ayBa)l(CHIDI MaIOTh rrepeBa)l(HO )'TOljHJOBa.JlhHHH i peKOMeH,UaL{iHHHH 
xapaKTep, OKpeCJIIOIOTb MO)l(JIHBi Hanp..srMH no,UaJlbllIOro p03BHTKY ,l],OCJii,l],)I(eHH..SI Ta He 3MiH10IOTb 
3ara.nbHOi n03HTHBHOi' ouimrn .L{HCeprauiHHoi' po60TH. 

3. PeueH3eHT .llilllIEHKO OneKciH CepriHoaHq, KaH,uH,uaT TexHiqHHX HayK, .uoueHT, ,ueKaH
q>aK)'JlbTery KOMII'IOTepHoi' iH)l(eHepiI Ta iH<popMaUiHHHX TeXHOJIOriH XapKiBCbKOro

HauioHaJibHOfO yHiBepCHTeTy pa.n.ioeJieKTpOHiKH.

3ayBa>KeHIDI:

I) OcHOBHa eKcrrepHMeHTa.JlbHa 6a3a M06iJihHHX nnanpopM cq>opMOBaHa 3 npHCTpOi'B

Apple. 3oKpeMa, y BHMipIOBaJihHOMY CTCH.D.i Ha c. 73 3a3HaqeHo iPhone I 2 mini, iPhone 16 Pro Ta 

iPhone 13 Pro Max; eKcnepuMeHT p03,uiny 2 BHKOHaHo Ha iPhone 12 mini (c. 77-83), a y 

npaKTH'iHOMY nopiBH..SIHHi Ha C. 122-126 KJiaC CMapTq>OHiB TaKO)I( rrpeACTaBJI..SIIOTh iPhone. �e .uae: 

nepeKOHJIHBi pe3yJihTaTH .L{JUI eKOCHCTeMH Apple, 0.L{HaK He IIOBHOIO MipolO rri.u;TBep,D,)1()'€ 

nepetteceHH..sr Mernny Ha ittwi Mo6iJibHi SoC, JOKpeMa npucTpoi' ni.u; KepysaHHRM Android . 

.l(ouiJibHO 6yno 6 .L{OIIOBHHTH eKcnepHMeHTa.JlbHY 6a3y xoqa 6 0.L{HielO Android-n11aTq>OpMOlO a6o 

lfiTKiwe Cq>OpM)'JIIOBaTH npouenypy IIOBTOpHoro Ka.ni6pyBaHH..SI MeTO.u;y .L{Jlj{ iHllIOi' onepauHiHoi' 

CHCTeMH It anapaTHOi' apxiTeKT)'pH. 
2) <l>opMani3oBaHHlt OIIHC MeTO,uy Ha c. 83-85 3a.n,ae: 3afa.JlbHY IIOCJiiJlOBHicTh BH6opy

pe4>epeHCHO'i 3a.n,a1.fi, BHMip10saHH..SI CilO)l(HTOi' euepri'i Ta o6tJHCJieHH51 IIOKa3HHKa 

eHeproeq>CKTHBHOCTi. BO,llHOLJaC KpHTCpilt TOro, HaCKillf,KH peq>epeHClia 3a)lalfa sinnosi,uae: 

peaJibHOMY HaBaHTa)l(eliHIO, C<pOJ)M)'JlbOBaHO nepeBa)l(HO ..srKicHO. ,[(JI..sr ni,D,BHll.(eHH..SI 

Bi.l{TBOplOBaHOCTi .nouiJibHO 6yno 6 BH3HaLJHTH qmpMani3oBaHHA npoc�iJib si.nnoBi.l{HOCTi, 
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Hanp1tKJ11U\ Ja l.lUCTKom om-pn,,111 CPl l/<1Pl l, h1'1c11c111111lc110 J(oc1y11y /to 11aM'siri, o6cSJroM 
Mepe'lKcnoro 06Mi11y ,a xnpnK li.'P('M 1111pll.llCJlhMy. 

3) Ha c. R4 ;w11)cKnr1i.c11 '1Ml11n Klm,1<oc1I ITcpmtHI I pmMip1toc 1 i  11xi;vrnx 11am-1x

pe-�1cprHct1()\' , I\ \ll'II. ll 1111 c. R5 11cp<.'/(fill1ICII0 11111<011/'llllllf ll(0IHlt-lMCIIIIIC Tph0X rlHMip1011a111, h 
110 n.H,\IIIIM �\'l'l'l')\lh.'IIIIIIM. 11p01'C IIC llllllC)lCII0 KiJH,KiCIIOl'O KpHTCpho nH6opy 11co6xi1v10'( 

td.nl-l\'(\Cl'i i·t�l'lll\i«. '11'111\llllOCl i HflllllHTll'lKCHlllf i )l0CTaTllh0i' KiJlf,KOCTi IIOBTOpi B. Fja)l(all0 6yJ10 6 

l'61py1n\�\\y1,a111 ni llllJ)llMCrpH ,ll0Clfl IICHlllfM CTllJJOro Terrnonoro pC)l(HMY Ta 1a1wro'i 
Cl, 111�1'11\.IHO\' TOl.lHOCTi, 8 J)830M iJ ccpc,nHiM 31184CIIIISIM nonanarn .l{HCrrepci,o, .noeip<mii 

itt1�psa.n a6o imunft noKaJHHK po31<H,ny pe3y;11,rarin. 

4) Y p03,nini 2 peaniJat\ii' pc�lcpe11c1rni' 38J\a4i mt Metal i CUDA HaJeauo crpyKrypHo
Ut'Hl'l\'tHIIMlt (c. 77-81), a ni,ll. '-IBC ncpcnip,rn MOJ(CJli DHK0pHCTaH0 peaJTbaui'i rpacyaaHH.R 

npm,,eHiB Ha C++, CUDA ra Metal iJ 6i6;1ioTcKaMH OLM i Apple SIMD (c. 101-108). Ha c. 108 

383Ha\JeHo, mo MO>KJlHBi Bi,nMiHHOCTi Maurn1rnoro K0L\Y IIC M0)l(JTJ, 6yrn cyTrE:BHMH. npore TaKa 

TC3a norpe6y€ .no.naTK0B0l'O eKC11CpHMeHTarthHoro ni.nrnep/_\)l(eJHHI, OCKiJTf,KH KOMniJT.RTOpH, 

ne1rropH1auisi, oprattiJauisi naM'siri ra MexaHiJMH BHKoHaHHSJ CUDA i Metal Jl{aTHi craop,oearn 

pi3Hi <t>aKTH'lJHi HaBaHTa)KeHHSI. )].ouinhHHM 6yno 6 HaBeCTH napaMeTpH l<OMfliJI.RUi'i, pe3yJTbTaTH 
nepeaipKH \fflCJlOBOi' eKBiBaneHTHOCTi Ta, 38 MO)KJJHBOCTi, anaparni JTitJHJTbHHl<H orrepauHf j 

3BepHCHb .no naM'.SITi. 

5) )].n.R pi3HHX KJTaCiB npHCTpOi'B BHK0pHCTaH0 HeO,nHaKOBi Me)Ki BHMip,oaaHHSI.
EHeproCD0)l<HBaHHSI crauioHapttoro GPU BH3H8\J8€TbC.R nepeBa)KH0 38 iforo BHyrpimHbOIO 

TeJTeMerpi€IO, TO,ni .RK ,llJUI CMapr<l>oHa 38CT0COBY€TbCSI ouiHKa nOBH0ro cno>KHB8HH.R qepe3 

8K)'MYJUITOP a6o 30BHiIIIHiu CTeH,ll ( c. 70-74, nOBHicno CHMClJ)HlJHHM. O,llH8K ,llJI.R TOtJHimoi' 

iHTeprrperauii' pe3yJJbTaTiB 6a)KaHO 6yno 6 0KpeM0 rro,naBaTH .naa Il0K83HHKH: eHepriio UiJThOBOl 
o6tJHCJIIOBa.JlbHOi' rri,nCHCTeMH Ta DOBHY ettepriIO DJiaT<pOpMH, a T8K0)1( KiJJbKiCHO ouimoaaTH 

HeBH3HatJeHiCTb, 3)'M0BJieHy pi3HHMH MC)l(aMH BHMipIOB8HHSI. 

4. O<l>iuii-tHHit onoHeHT JIEOHOB Cepriu IOpiuoBHtJ, .llOKTop TexHitJHHX Ha)'K, npo<pecop,

npo<t>ecop Ka<t>e,llpH KOMD'IOTepHOl iH)l(CHepiI Ta nporpaMyBaIIH51 HauioHaJibHOro rexttitJHOro

yttisepCHTCT)' «XapKiBCbKHH noniTexHitJHHH iHCTHT)'T».

3ayB8)1(eHHSI:

I) Y Mo,neni sy3na Ha c. 89-90 anapaTHi Ta nporpa�rni oco6nHBOCTi nnaT<pOpMH

<t>aKTHlJHO 3BY)l(YJOTbC51 Ta yJaraJTbHIOIOTbC}I ,llO npo,llyKTHBHOCTi, nponycKHOi' 3..U8THOCTi, 

etteproBHlpaT 3a TaKT i napaMerpiB ,llOCTYDHOCTi. ,[(JISI iH<pOpMauiuHOl TeXHOJIOrii', mo Ma€ 

a,nanryBaTHC51 .no pi3HHX THDiB npHClpOIB, .llOUiJihHO 6yno 6 npHB'.sl3aTH ,llaHi napaMerpH ,llO 

)'MOB BHMipIOBaHH.sl: pe)l(HMH po60TH o6tJHCJIIOBllJJbHHX MO..UyJiiB, TpOTJiiHr, TeMneparypa, aepchr: 

oc, )lpaueepH, KOMDiJI.slTOp. 

2) OcHOBHi M06iJibHi eKcnepHMCHTH BHKOH8HO Ha npHCTpO.slX Apple, TO)li SIK Android­

IlJiaTq>OpMH Bi,npi3H5IIOTbC51 CKJia)lOM Soc, API, nJiaHyBaJTbHHKaMH, noniTHK8MH (�OHOBOi' po6oTH 

Ta )lOCT)'DHiCTIO eHepreTHlJHOl TeJieMerpiI (c. 70-85). MeTO)l npHHUHDOBO ,nonycKa€ iHllli BY3JIH, 

ane Moro 30BHiIIIHIO Ba.Jli)lHiCTb )lOUiJibHO 6yno 6 ni)lTBep)lHTH XOtJa 6 Ha O)lHiii Android­

KOH<l>irypauii'. 

3) Y poJ)lini 2 peani3auiI Metal i CUDA HaJBano cTpyKrypHo i,neHTHtJHHMH ( c. 77-81 ), a

B J>03Jlini 3 JicraBJI5110TbC.s1 peani3auii' Tpacysa1-1H.s1 npoMeHiB Ha C++, CUDA ra Metal. 

<l>yHKUiOHaJibHa i MaTeMaTHtJHa eKBiBaJTeHTHicTb BHXi..UHOro K0)ly He rapaHTy€ O..UHUKOBOl 

KiJibKOCTi MaUJHHHHX iHCTPYKUHl, 3BepHeHb )lO naM'SITi Ta ODTHMi3auHt KOMiliJI.slTOpa. )].n.s1 

IlOBHiworo o6rpyurynaHWI Mi)l(IlJiaTQ)OpMHOro nopiBH.slHH.sl aapTO HaBeCTH napaMeTpH 

KOMniJT51Uii' ra nepcnipKy tJHcnono'{ e1<ninane1mrncri. 

4) <l)opMyJia (3.11) Ha c. 93 no-rpe6yc YTOtJIICl·IIHI, <l)OpMyna, 1183Da11a KiJlhKiCTIO )laHHX
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,um1 nepe)l,anaHHSI ane �mKTtl'rno c cj1opMyJm10 Kim,Kocri 1!1parMc11Tin J(a111-1x J(mr nepe,uanaumr. 

Bapro yJrO)l,HTH CJ1013CCHIIH 31\llllC iJ (jlllKTll111111M 1j1opMIIJll,IIHM 3UIIHC0M, 

5) Ha c. 111 c11111'CT1l'111i flMonip11ocTI 11cpcxo;d11 onlinc/offlinc orrnca11I 1vur Mo6im,Horo

sy:ma. Bo)l.Hot.tnc y J1icrnHry 3.3 HU c. 113-114 K011q1irypat(isi iPhonc Mac ratcON = I i ratcOFF = 

0, ro6ro nocTHhty l\OCT)'llHiCTb. noTpi6HO ll0SICHHTH, 't0MY caMe .uanHJ:t CKCnepHMCHT epaxoeyt 

llOCTii1Hy ,1\0CT) llHiCTb ny3na. 

6) y po:mini l Hal3C)l,CH0 lllH))0KHil 0rJlSI.U ni.uxo.uin, 0,UHaK 3aSIBH npo neprnicTb MCT0.UY Ta

yHi<f>iKOB3HOi Mo.n.eni .n.ou,iJlbHO 6yno 6 ni,nKpinHTH npS!M0IO nopiBHSIJlbHOIO rn6nmieto 3 

H3il6.1111)1('tllMH aHanoraMH. ,l],JlSI K0)l(H0ro ni).1.XO.lJ.Y Bapro 3icTaBHTH ni,urpHMyBaHi THflH BY3JliB, 

tOJleJlb po6orn, ypaxysaHHSI. Mepe>1d 11 ni).1.MOB, 1rnpaMerpHJauilo, 6e3rJeKOBi Mexani3MH, sttxi.nni 

nOKaJHHKH Ta eKcnepHMCHTaJlbHY 110XH6Ky. l.\e ttiTKillle ll0KH3M0 6, 38 HKHMH caMe KpHTepiSIMH 

3anponottoBaHa iH<f>opMau,iilHa rexHonorht nepenepwyc ni.noMi pirnemu,, He 3B0MlfH nepesary 
.no 0KpeMHX cu,eHapm,x si,ncoTKin. 

5. OcpiuiHttH:il onotteHT TYPKIH Irop EopHCOBHtJ, ,noKTOP rexnitJHHX nayK, npocpecop, 3asi)lyBalJ

Kacpe,npH iH)l(CHepii' nporpaMH0ro 3a6e3netJCHHSI HauioHMbHOf0 aepoKOCMitJHOfO yHisepcHTery
«XapKiBCbKHH asiauiuHHH iHCTHTYT»

3ayBa)l(eHHSI:
1) HeBi.nnOBi.nHicTh Mi)!( TeM0IO JJ.HCeprnuiY Ta cpaKTHlJHHM 3MiCTOM po6om. TeMa

,l(HCeprauii «Mo.neni, MeTOJJ.H Ta impopMauiilHa TeXHOJIOrisi XMapHHX 06lJHCJieHh Ha OCHOBi 
M06iJihHHX rrpHCTJ)OiB» ,neKJiapyc JJ.OCJii,ll)l(eHHSI XMapHHX TeXHOJioriH, ix apxiTeKrypH, npHHUHIIiB 

<pyttKUiOHYBaHH.sl Ta opraHi3auiY o6lJHCJieHb i3 3anyqeHHSIM M06iJihHHX rrpHCTpOiB. O.uHaK y 

3afaJibHIH xapaKTepHCTHUi po6oTH ueHTpaJibH0IO MeT0IO BH3HalJeHo: «rri,llBHIUeHmI 

eHeproecpeKTHBHOCTi p03110JJ.iJieHHX XMapHHX o6tJHCJIIOBaJibHHX CHCTeM ... IIIJISIX0M p03p06JieHH.sl 

MO,lleJieH i MeTO,niB ouiHIOBaHH.sl Ta rrpornoJysaHH.sl enepr0CII0)l(HBaHH.sl ... ». Yci OCHOBHi 3a,naqi 

,llOCJii,ll)KeHH.sl TaK0)K CT0CyIOTbCSI BHKJIIOlJH0 eHeproCII0)KHBaHHSI, a He XMapHHX 06lJHCJieHb .SIK 

TeXHOJIOrilJHoi rrapa,nHfMH. TaKHM lJHH0M, Mi)K TCM0IO Ta 3MicTOM po60TH icHyc K0HUemyaJibHa 

Hesi,nnosi,nHiCTb: TeMa He si.uo6p8)Ka€ eHepreTHlJHHH q>OKYC )J.OCJiiJJ.)KeHH.sl, .s!:KHH q>aKTHlJHO c 

f0JI0BHHM rrpe,llMeTOM JJ.HCeprauii'. 

2) y .upyroMy Ta TpCTb0MY IIYHKTaX HayKOBOi H0BH3HH HaSIBHi JioriqHa Ta MeTOJJ.OJioriqHa

Hesi.unoBi.D.HOCTi. y IIyHKTi 2 CTBepJJ.)KY€TbC.sl, mo «sneprne 3anponoH0BaH0 yHiq>iKOBaHy M0JJ.eJih 

nporH03YBaHH.sl BHTpaT eHeprii'», TO,lli ,SIK y nyHKTi 3 3a3HalJeHo, ll.{0 US! )I( M0JJ.eJib 

«Y.llOCKOHaJieHO». TaKe cpopMyJIIOBaHH.sl CTBOpl0€ cyrrepelJHiCTb: .s!:Kll.{O MO)J.CJib cnpas,ni snepllle 

3anponoH0BaHa y nyHKTi 2, TO BOHa He Morna 6yTH YJJ.OCK0HaJieHa paHillle, a OT)Ke nyHKT 3 He 

M0)Ke 6yTH 0KpeMHM pe3yJihTaT0M HayKOBOi H0BH3HH . .HKIUO )IC MOJJ.CJib icHyBaJia paHillle i 6yna 

Y.ll0CK0HaJieHa y nyHKTi 3, TO rnepJJ.)KCHH.sl IIYHKTY 2 npo «snepllle 3anponOHOBaHo» € 

HeKopeKTHHM. KpiM Toro, nyHKT 3 q>aKTHqHo onHcyc p03illHpeHmr a6o MO.D.Hcl>iKal(hO MO,neni 3 

nyHKTY 2, a He CaMOCTHiHHtt HayK0BHtt pe3yJibTaT. l.\e nopylllyc BHMory .no cl>opMyJIIOBaHH.sl 

HOBH3HH, 3riJJ.HO 3 .s!:KOIO KO)KeH nyHKT Ma€ npe,ll.CTaBJISITH He3aJie)KHHif, 3aBepllleHHtt HayKOBHtt 

3)lo6yrOK. 

3) He3Ba)KaJOtJH Ha 3HatJHHtt o6c.si:r eKcnepHMeHTaJibHOl qacTHHH, B0Ha He

C<pOpMyJJbOBaHa B TepMiHax Teopii' nJiaHyBaHH.H eKcnepHMeHTiB, ll.{O YHCMO)KJIHBJIIO€ cpopMaJibHY 

OU.iHKY Bnmmy OKpCMHX <paKTopiB Ha pe3yJibTaTH; y po6oTi si.n.cyTH.sl anpOKCHMa1dttHa M0JJ.eJlb 

3aJie)KHOCTi eHeproBHTpaT si.u. napaMeTpiB pe)KHMiB Ta KOH<l>irypau.rn, .SIKa JJ.O313OJll1Jla 6

3,lliUCHIOBaTH cpopMaJibHHit nornyK OllTHMaJlbHHX pillleHb; eKcnepHMeHTaJlbHi JJ.OCJli)J.)KeHH.H He 

MiCT.HTb IlOCTaHOBKH CTantCTHlJIIHX rinoTC3, aHaJii3y napiantBHOCTi BHMiptOBaHb Ta .nosip4HX 

iHTepBaJiiB, ll.{0 3HH)KY€ CTaTHCnt4HY )J.OCTOBipHicTb 0TpHMaHHX BHCHOBKiB i 06Me)Ky€ 

MO)l(JlHBicTh ix y3araJihHeHH.H. 
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4) Y po601i 3rutBneHo Bpaxyuamrn non11Hx nwrpar c11cpri'i, 111w1ot1110 3 o64HcnemrnM,

pe,naBaHHSlM, npOCTOS\MH TU i11�)J)!\CTpy1nyp11HMH l(()MIIOIICIITIIMH, 0/\IIUK 6a1011a MO/(Cnb (c. 
·-100) <paKTHttHo oxonmoc m1111c mn1m11i HHTpnTH CPU/OPU Ta Mcpc>1<c11Hx ill'rcpc�ctki0;
nparn KepyBaJlbHOI'O ny:.rnu, KOM)'TUl\ii', OXOJIO).()l(CIIIISI, 11cpCTBOpc111rn Ta 3apH/()f(alflfSI IIC

�motteno nocnit\OUHO u ) d CllCHllpi\'. Uc crnopmc neBiJ.\IIOBiJ.\HicTb Mi)!< 3asin11eH010 CHCTCM11010 
e)KelO Ta peaJ\bHOlO MOL\Cnmo, U\0 )'CKJ1a,ll,HIOC KOpCKTHiCTb nopiBIISIHHSI M06iJll,HHX j 

rauimrnpnn:x KOHq>irypat\iit )].ouinbHO a6o 3B)'3Hm q>opMymonaHHH Me>Ki Mo.neni, a6o 00ecrn 
sni idle-i infrastructure- rn conversion-KOMTIOHCHTH. 

5) TIOK83HHKH 48 %, 71 % i 61 % OTpHMaHo ,UJJSI pi3HHX 3a1-(alf (MaTpwrne GPU­
:aBaHTIDKeHHSl, rpacynaHHSl npoMeHiB, pen.nep1rnr i3 motion blur) Ta pi3mrx Kom�irypaQiH, TOMY 
,OHH He )'TBOp1010Tb c,n:irnoro H8CKpi3Horo eKcnepHMe1ny i He MmKyTL iwrepnpe1ysaTHCSl SlK 
73l'O,ll.)KeHa CHCTCMa pe3)'J1bTaTiB. TipHTIYU\CHIUI npo i'XHIO He3aJte)KHiCTb, nepeHOCHMiCTb a6o 
,{) JlbTimniKanrnHiCTb norpe6yc o6rpynryBaHHSl. ,l],J1Sl ni,uBHU\CHHSI nepeKOHJIHBOCTi BI-fCHOBKiB 
!\OUiJlbHO HaBeCTH HaCKpi3He nopiBHSlHlUI O,ll,Hid 3a1-(alfi, O,ll,HaKOBOi' CHCTCMHO'i Me)Ki Ta 
:l,IlHaKOBHX nonimK 6e3neKH ,ll,nH Mo6inLHo'i i CTal.lioHapHo'i KomlJirypauHt 

Pe3ynhTaTH Bi,ll,KpHTOro ronocyBaHHSI: 
«3a» 5 qnettiB pa.n11, 

«Tiporn» 0 qneHiB pa,ll,H. 

Ha ni.ncnmi pe3ynLTaTiB ai.nKpmoro ronocyaaHH5l pa.3oBa cneuiarri3oBaHa aqeHa pa,n:a 
npttcy.n)Kye Ma.MtIHqy OneKcatt.npy OneKcatt.npoa11qy cTyniHb ,[(OKTOpa <pinococpi'i 3 rarry3i 12

lH<pOpMauiHHi TCXHOnorii 3a cneuiarrLHiCTIO 126 lH<pOpMaUiHHi CHCTeMH Ta TeXHOJIOri'i. 

Bi.n.e03aIIHC -rpaHCJUIUi'i 3axHCTY ,ll,HCeprnuii' ,ll,O,[(a€TbCSI. 

r onoaa pa.3oBoi cneuiani3oa 
pa,n:H 

KupuJio CME.IDIKOB 
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