BIITYK

Ha aucepraiiro HekpacoBa Banepis €Brenosuua
«AepoauHaMiYHi NapaMeTPH MaJIOPO3MIPHHUX JIITAJLHUX ANAPATIB
3 THHAMIYHHM NPHHIHIIOM HiIATPHMKH HAJ OBEPXHEIO»,
TIIOJIaHy 0 3aXKUCTy Ha 3700yTTs CTyIeHs ToKTopa dinmocodil
3a crierianbHicTIO 134 ABiariiiHa Ta pakeTHO-KOCMIYHA TeXHiKa

AKTyaJbHICTh TEMH AucepTALii

AKTyalbHICTh IIOZAHOI O 3aXHCTy JUCEpPTALiiiHOI POOOTH IOBS3aHO 3
aKTHUBHMM PO3BMTKOM O€3MITOTHUX TEXHOJIOTIH, cepes SKUX MOJXKHA
BUKOPUCTATH 1 allapaTH, sKi BAKOPUCTOBYIOTh JUHAMIYHUMA TIPUHIIAII I ATPUMKH
HaJ TIOBEpXHEK (EKpaHOIUIaHW). AepojuHaMiKa TakuX amapariB Ha
CBOTOJHIIIHIN JIeHb BUBYEHA HEJOCTATHBO, HaJillHA TEOpis MOJBOTY BifCYTHS.
30KkpemMa He JOCIIDKEHO IOBEIIHKY aepoAHHAMIYHMX XapaKTePUCTHK IS
MaJIOpO3MIpHUX amapaTiB B Oe3mocepennboi ONM3BKOCTI O MiACTHIBHOL
noBepxHi. Binomo, 1o mnpu BU3HAYEHHI aepoJMHAMIYHUX XapaKTepUCTHUK
eKpaHOIIaHIB BaX/JMBY poJb Bifirpae Macimrabuuil daxrop. Omie, Tema
«AeporuHaMiuHi  TapaMeTp¥  MalOpPO3MIPDHUX  JITAaNbHHX  amapaTiB 3
JMHAMIYHAM [PUHIUIOM HiATPUMKH Hai I[OBEPXHEIO» € aKTyaTbHOI0 SK 3
TEOPETUYHOI TOYKH 30pYy, TaK i B 3B’S3KYy 3 3a0e3l€YEeHHSAM TEXHOJIOTIYHOTO
PO3BUTKY YKpaiHi.

38’5130k poGOTH 3 HAYKOBMMH IPOrpaMaMu, NIAHAMH, TeMaMH

Huceprauiiina pobora BukoHaHa B JIHIIPOBCHKOMY HAIiOHATBHOMY
yHiBepcuTeti imeHi Onecs I'oHuapa Ta BHKOHyBajach B paMKaX HayKOBO-
JOCIIAHULBKOTO TPOEKTY «OOIPYHTYBAHHS aepOAMHAMIYHMX | HpPOEKTHHUX
napamMeTpiB BUCOKOLIBU/KICHOTO HaJBOMHOTO GE3IIOTHOTO amaparyy, IPOEKT
2022.01/0170, mo ¢dinancysascs HamioHansHIM onmoM mocimkens Ykpainy,
HoMep aepxkpeectpaii: Ne0123U103905.

Ouinka 3micTy auceprauii, il cTpyKTypH Ta J0OTpUMaHHS NPHHIHIIB
aKazieMi4HOI 100OpoYecHOCTI

Crpykrypa 1 3micT nucepramiffiHoi po6oTH, INO PO3MISHAETHCS,
BI/INOBIZIAIOTE TTOCTABIEHIN MeTi Ta 3aBIaHHAM HOCIimKeHHS. PofoTa JTOTYHO
CTPYKTYpOBaHa i CKJIaJa€Thesl i3 BCTYIy, YOTHPHOX PO3JiNiB, BHCHOBKIB Ta
CIIMCKIB BHKOPHCTaHHX JDKEPEN [0 KOXHOTO PO3MITY, a TAKOX 3arajbHHX
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BHCHOBKIB. 3arajbHuN o0car muceprauii ckimamae 127 cTOpiHOK, 3
HUX 100 CTOPIHOK OCHOBHOIO TEKCTy, 43 PHUCYHKIB IO TeKCTy, 4 TabIuub IO
TEKCTY, CIMCKIB BHMKOPHCTaHHX JDKEPeNl [0 KOXKHONO pO3ZiLy, CyMapHO
BUKJIaZleHuX Ha 12 cTopiHKax.

Y Berymi  OOrpyHTOBaHO —aKTyalbHIiCTH JucepTamiiiHoi poGoTy,
c(hopMyIIbOBaHO METy Ta 3aBJAaHHs MOCIIIKEHHs, BU3HAYEHO 06’ €KT, IpeMeT
Ta METOIM JOCHIJKEHHS, BiIOOPa)X€HO HAyKOBY HOBH3HY Ta IPaKTHYHY
HIHHICTh PE3yJbTATiB, OCOOMCTUI BHECOK 3100yBaya, MpEACTAaBIEHO CIHCOK
nyOJrikarliit 3a TeMOKO JucepTariil.

Y mepwomy posaini miei nucepraniiiHoi poGOTH POSIISHYTO HAsSBHY
iHpopMallio IIOJI0 CYy4acHOro CTaHy JTAalbHHX amapaTiB 3 JUHAMIYHAM
IPUHIIMIIOM IMIATPUMKMA HaJ TMOBepxHer. HaBeleHO 3arajbHe BHU3HAYEHHS
eKpaHHOIo e(heKTy, BUKOHAHO OIVIAJ JITAJbHUX araparis, sKi BAKOPHUCTOBYIOTh
eKpaHHHH eQeKT, HanaHo iX Kiacu(ikalilo 3a BHCOTOW MOJHOTY Ta
KOHCTPYKIi€0. PO3MIAHYTO METOAM YHMCIOBHX Ta eKCIepUMEHTATbHUX
JOCTIDKEHb anapaTiB 3 JMHAMIYHAM IPHHLKUIOM pyXy HaJl IOBEPXHEIO.

Apyruii  posain  naucepranii mpucBsueHO  po3pobIi  METOIMKH
aepoJMHAMIYHOTO €KCIIEPUMEHTY JJIsi BUBYCHHS eKPAHHOTO e(eKTy MpH Majux
po3mipax xopau mpodimo kpuia. Byno Momudikosano enexTpoHHO-IU(ppPOBHMIA
inrepdeiic s pikcanii aeposrHAMIMHIX [apaMeTpiB Kpuia K B 6e3MeXHOMY
noTol, Tak i B HabmmwKeHHi 1o expana. [IpeacTaBiaeHo pe3yJbTaTy NpPOBEeIeHUX
CKCIIePUMEHTANBHUX  JoCiifkeHb kpuna 3  npodinem Clark-YHI2 vy
Ge3Mex}HOMY MOTOLI Ta B HaOIMKEHH] 710 ekpaHa.

Tperiii  posgin  aucepramilinoi poOOTH  NPUCBAYEHO  YUCIOBUM
JOCTIIKEHHAM 00TiKaHHS npodimo kpuma sK B 6e3MeKHOMY IIOTOLI, TaK i B
HaOJIDKCHHI 70 eKpaHa Ha OCHOBI ycepeqHEHMX 3a PeHONBICOM piBHAHB
Hap’e—Ctokca. B pesynbrari 4YMCIOBHX [OCHIIKEHb BH3HAYEHO IIOJIS
MBHAKOCTI Ta THCKY Uit mpodimo kpuna Clark-YHI2 B GesmexsoMy notowi ta
B HAGJIKEHHi JI0 eKpaHa, TAKOX OTPHMAHO xoedilieHTH 1060BOrO OMOPY Ta
i THOMHOT CHITH B 3aJI€XKHOCTI Bijl KyTa aTaku

Y derBepromy  posgimi  jucepramiiiHoi  poGOTH  PO3MMIAHYTO
napaMeTpUYHI  JJOCII/UKEHHS XapaKTepPUCTUK JITAIBHONO amapara, SKHif
pyxaeTbcsi B HaOMMKEHHI 10 eKpaHy. B pe3ynsTaTi 0OYMCIIOBAIBHUX
eKCIIePUMEHTIB 0yJI0 OTPHMAHO IPOCTOPOBY KAPTUHY OOTIKAHHS eKpaHOILIaHa
i 9ac MOMbOTY MOGIM3y MOBEPXHI s Pi3HUX MIBHAKOCTEH Ta PI3HHX BHCOT
MONBOTY HAJl TIOBEPXHEeI0. BU3HAYeHO pe3ynbTaTH BIUIMBY BifCTaHi Bix amaparta
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JO 3eMIl Ta IIBHIOKOCTI pyXy Ha aepoJdHaMidHi XapaKTePUCTUKH:
KoedimieHT migHoMHOI cund, KoedilieHT 060BOrO omopy, KoedimieHT
aepOUHaMIYHOTO MOMEHTY, & TAKOX MOJIOKEHHS LIEHTPY TUCKY arapara.

BucHOBKM BUILIMBAIOTH i3 3MicTy poOOTH Ta BimOOpa)karOTh OCHOBHI
pesyJbTaTH IIpoBedeHOoro xochimkeHHs. HamaHo meBHiI pexkoMeHIamii Imomo
BUOOPY NPOEKTHUX IapaMeTpiB A PO3POOHHKIB MalOpPO3MIPHHUX amaparis 3
TVHAMITHAM ITPUHIAIIOM T ATPUMKH HAJT TIOBEPXHEIO

Matepian pucepranii BHKIAJEHO IOriYHO i IOCTIZOBHO: Bix ommCy
IPOBEJCHUX aBTOPOM  EKCIIEPHMEHTAIBHUX OOCHIMKEHB JI0  PpO3MIIsLy
IIPOBEAECHUX YUCIOBUX JOCIIDKEHB Pi3HOTO CTYIEHS CKJIAMHOCTI 3 IOJAIBIINAM
TMOPIBHAHHAM €KCIIEPUMEHTAJIBHUX 1 pO3PaXyHKOBHX pesyibrariB. Taka
CTPYKTypa [03BOJII€ JIETKO IIPOCTEXUTU XiZ JOCHIIDKEHHS Ta 3pO3yMITH
OCHOBHI TTOJIOEHHS pOOOTH.

OpuriHaabHUM TeKCT AucepTalii € pesyibTaroM BJIACHHUX JOCIiIKeHb
aBTOpa, IO IiJTBEPIUKYETHCS Pe3yabTaTOM IPOXOKEHHS IEPeBipKH uepes
akazeMiuny cuctemy Strike Plagiarism. Osmak mnopymieHHs akajgeMiqHO!
nobpouecHocTi (rurariaty, Ganscudikaniii Towo) y aucepraniii He BUSABIEHO.

HayxoBa HOBM3HA OTPHMaHHX aBTOPOM pe3yJIbTATIB

HayxoBa HOBM3HA IMCEPTAIifHOTO JOCIIHKEHHS MOJISTaE B HACTYITHOMY.

1. Habyna nopansuioro po3BUTKy TeOpis MONBOTY MOGIM3Y €KpaHy s
eKpaHOIIaHIB HEBENMKOrOo pPO3Mipy, IIO MaioTh BHUKOPUTCOBYBATHCS SIK
©e3nisoTHI arnapary.

2. Po3pobiieHO HOBY KOMIUIEKCHY METOIAMKY EKCIIepUMEHTaIbHOTO
JOCTIKEHHS €KPAHHOTO e(eKTy, IO NOEAHY€E eKCIIePUMEHTAbHI TOCII KEHHS
B aepoJuHaMiuHii TpyGi Ta KOMIT'IOTEPHHH EKCIIEpHMEHT, SIKa JO3BOJIHMIA
OTPUMATH 3aKOHOMIPHOCTI BIUIMBY KyTa aTake | BigcTaHi g0 eKkpaHy Ha
aepOIMHAMIYHI  XapaKTepPUCTUKH Impodinsg Kpuma Mo6GIM3y eKpaHy i
OEe3MIJIOTHOrO eKpaHOILIaHy JTITaKOBOI CXeMH.

3. Briepire 1okasaHo MOXXJIMBICTh BUKOPUCTAHHS €KPAHHOTO eeKTy IS
CTBOPEHHs MAallOPO3MIPHUX JITANbHMX amapariB, M0 BHUKOPHCTOBYIOTH
NMHAMIYHIN IPUHIIMI PyXY Hal TOBEPXHEIO.

Bei monokeHHs HayKoBOi HOBHM3HM AWCepTallii OTpUMaHi aBTOPOM
CaMOCTIHHO, iX BaroMiCTh IMiATBEPIKY€EThCS HasBHIiCTIO my6iikamiit 3m06yBaya
Y PELEH30BaHUX BUIAHHSIX, IO IHIEKCYIOTHCS B MiXKHAPOAHIN HAyKOMETPUYHiH
©asi Scopus.



ITpakTHYHe 3HAYEHHS OlepXKAHMUX pe3yabTaTiB

Hucepraniiina po6ora B.€. HekpacoBa 6e3yMOBHO Ma€ NpaKkTHYHE
3HA4YEeHHs y 3B 3Ky 3 HEOOXIiAHICTIO IIOAANBIIOTO PO3BUTKY aBialliiHOI rarysi
Yxkpainu. HeoOxigHO BiAMITATH HACTYIIHI pe3yJIbTATH.

1. Po3pobieHO KOMIUIEKCHY METOAMKY JIOCIHi/DKEHHS aepoidHaMiKH
NEPCIIEKTUBHUX  MaJOpPO3MIPHUX  JITAJbHUX  amapariB, SKa BKIIOYAE
aepoIMHaMIYHUI EKCIIEPUMEHT Ta KOMIT' IOTEPHE MOJIEIIOBAHHS.

2. Po3pobieHo eneKTpoHHO-IM(POBUM KOMIUIEKC Ha 0asi aHajioro-
U(pPOBUX IEPETBOPIOBAYIB, TEH3OMETPUYHUX NATYMKIB Ta MIKPOKOHTpOJEpa
ATMEGA 328p 1715t NpoBeIeHHS aepOAUHAMIYHOTO €KCIIEPUMEHTY.

3. PesynbraTv YHMCIOBHX i €KCNEpUMEHTAIbHUX MOCITIIKEHb MOXKYTh
OyTH BUKOpHCTaHi Juli OOIPYHTYBaHHS aepoOAMHAMIYHHX XapaKTepPUCTHK
JTiTalbHUX anapariB 3 JMHAMIYHUM IIPUHIUIIOM PYyXy HaJ IOBEPXHEIO.

Ouinka 06rpyHTOBAHOCTI HAYKOBHMX II0JIOJKE€Hb, BHCHOBKIB Ta iXx
AOCTOBipHiCTH

OOrpyHTOoBaHicTe 1 JOCTOBIPHICTD  OTPUMAHHUX  pE3yNbTaTIB
3abe3meuyeThCs: BUKOPUCTAHHSIM (YHIAMEHTAIbHUX 3aKOHIB Ta piBHIHb
MEXaHIKKM PiIMHHU Ta rasy; BCeGiYHUM TeCTYBaHHAM KOMII'FOTEPHOI Mopenmi Ta
3a[0BITbHUM ~ 30iroM  pO3paxyHKOBUX  pe3ysibTaTiB 3  pe3yIbTaToM
eKCIIepUMEHTAIIbHUX JOCTIi JKEHb; BepHQiKali€ero iH(popMarliitHo-
BUMIpPIOBaJIbHOI ~ CHCTeMH I eneKTpoHHO-LM(ppoBoro  intepdeiicy B
EKCIIepUMEHTAIbHUX JOCIiIKEHHSIX.

OnpuiioanenHs pe3yabTaTiB AUcepTaNiiiHOl podoTH

OcHOBHI HayKOBi pe3ynmbTaTd, OTpUMaHi y auceprauii, omy6ikoBaHi B
noBHOMy o0csi3i. OCHOBHMI 3MicT aucepralii BimOGpaskeHO B 2 CTATTAX y
BHJIAHHSX, 110 iHIEKCYIOThCS B MiJKHAPOXHIM HayKOMeTpuuHii 6a3i Scopus (Q3
3a kiacubikamiero Scimago Journal Ranking), a Takoxk y Te3ax HayKOBO-
TEXHIYHOI KOH(DepeHIrii.

MogBa Ta cTHIbL BUKJIAIEHHS Pe3yIbTATIB

Huceprariliny po6oty HekpacoBa Banepis €BreHoBuda HammucaHo
yKpaiHcpkoro MoBoro. CTuilb BHKJIaLy Matepiaiy Biamosizae HopmaM (axoBoi
HayKOBOI JIITepaTypH.
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OdopmuenHs JpcepTallii BUKOHAHO Bi/NIOBITHO IO BUMOT HaKasy
MOH Vkpaiuu Big 12 ciuas 2017 p. Ne 40 «IIpo 3aTBep/KeHHS BUMOT O
o(OpMIIEHHS UCcepTallii». '

3ayBakeHHs 10 JuUcepaTHiiiHol poboTH

Ilo mucepTamiiili po6oTi MOXHa 3pOOGHTH HACTYIIHI 3ayBaXKEHHS:

1. PesymbTaTd TOpiBHAHHS 3HAYeHb KoedimieHTa NiJHOMHOI CHIHA
3a7€XKHO Bifl KyTa aTaky Ta MOJeli TypOyieHTHOCT, 0 HaBeieHi Ha puc. 3.7,
He IpoaHaNi30BaHi y TeKcTi poGOTH i He CBig4YaTh, Ha HAIl TNOTJAL, IPO
nepesary mozeni TypOynentrocti SST Han Monensamu Spalart-Allmaras i k-.

2. Baxano Gyno 6 GimbII JeTATBHO PO3IVIIHYTH BiAMiHHOCTI rpadikis
KoedimieHTiB 1060BOroO onopy Ha puc. 3.18, 30KkpeMa NPUBECTH 3HAUCHHS THUCIA
PeitHomnb/ca IPH IIPOBEIEHHI PO3paXyHKIB.

3. B TekcTi muceprallii He MPOSCHEHO, Ha OCHOBI SIKMX MipKyBaHb OyJi0
00paHo KOHKPETHY aepoJMHaMiuHy KOMIIOHOBKY MOJEI eKpaHOIUIaHa, IO
npuBeaeHa Ha puc. 4.1,

3asHaveHi 3ayBaKeHHA He 3HIDKYIOTh 3aralbHy IIO3UTHUBHY OLIHKY
aucepTaiiitHol podoTH.

3arajibHi BHCHOBKH

BuknazeHe IeMOHCTPYE, 10 auceprauiitna po6ora Hekpacosa Banepis
€BreHoBUYa «AepoJMHAMIYHI MapaMeTpi Malopo3MipHHX JiTalbHUX arapariB
3 IUHAMIYHMM T[PUHLUIOM MiATPUMKH HaJ IIOBEPXHEI0» € pe3ylbTaToM
caMOCTIMHOTNO  Ta  3aBeplieHoro  HayKoBOro  jociimkeHHs.  Bona
XapaKTepU3y€eThCsl AKTYalbHICTIO 00paHOi TeMH, HayKOBOIO HOBM3HOIO Ta
YiTKMMM BHCHOBKaMH. TeMmaThka poOOTH IOBHICTIO BiJIOBIfA€ CIEIialbHOCTI
134 AsianiiiHa Ta pakeTHO-KOCMi4Ha TeXHiKa.

Bpajkaro, 1o aucepraiiiina pobora HexpacoBa Banepis Cprenosuva
MICTHTh HOBI HAayKOBO OOIPYHTOBaHI pe3yibTaTH, IO BUPIIIYIOTH BaXJIHUBE
HAyKOBO-TeXHiuHe 3aBJaHHs. Pe3ynsraT poOOTH BiJNOBIJaIOTh yCiM BUMOTaM,
BU3HaueHUM mnyHKTamMu 6-9 «llopsaaxy DpHUCYIKEHHS CTYNeHs MJOKTOpa
dimocodii Ta ckacyBaHHS pillleHHS pa30BOi CIelliaNi30BaHOi BYEHOI paiu
3aKnaay BUIIOI OCBITH, HAYKOBOI YCTAHOBH ITPO IIPUCYDKEHHS CTYIIEHS TOKTOpa

dimocodii», 3aTBepKeHOTO TocTaHOBOI Kabinety MinictpiB Ykpaitu Ne 44
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Bin 12 ciums 2022 p., a il asrop Hekpacos Banepiii €BreHoBuY
3acIyroBye TpPHCY/DKEHHS HAayKOBOIO CTyNeHs JokTopa dimocodii 3a

crietianbHicTIO 134 ABiamiiiHa Ta pakeTHO-KOCMiYHa TeXHiKa.

Odinifinuii onoHeHT:

3aBinyBay BiAIITY AMHAMIKH

riIpOMEXaHIYHUX 1 BiOpO3axUCHUX

cHCcTeM [HCTUTYTY TeXHIYHOI

MexaHikyu HanioHalipHOT akamgemil

HayK Ykpainu i Jlep>kaBHOTO

KOCMIYHOI'0 areHTcTBa YKpaiHu

JIOKTOp TeXHIYHUX HayK,

CTapIIUil HAYKOBHH CIIiBPOOITHUK IOpiit KBAIIIA

IMignue IOpis KBAILI 3acBiguyio:

Yuenuii cexperap IHCTHTYTY
TeXHIYHOI MeXaHiKu
HauionansHol akagemii HayK
Ykpainu i ep)xaBHOr0 KOCMIYHOTO
areHTcTBa YKpaiHu
KaHJIUJAT TeXHIYHUX HayK,
cTapluil HayKoBUHM CITiBpOGITHY|

JIropmuna JIATTIHA



