BIAI'YK
o(hiniiHOro OMOHEHTA Ha IUCcepTaLiitHy poOoTy
Aabnepra Makcuma loranoBuua
Ha remy «IHdopmauiiina TeXHO/10Tisi KepyBaHHs 0e3MiJIOTHUMH anapaTamMu Ha
0asi irpoBoOro miaxoay Ta Hel{POHHUX Mepex»,
MpeJICTaBIeHy Ha 31100y TTs cTyneHs JokTopa ¢inocodii B ranysi 3uanp 12
[ndopmaniiini Texnosorii 3a cneuianbhicTio 126 [HpopmManilini cucremu ta
TEXHOJIOTIT

AKTYaJIbHICTh TEMH AUcepTalil.

besninorni anapaty LIMPOKO 3aCTOCOBYIOThCS y 0araThoX ramyssx. IluTaHHs
¢(EKTUBHOIO BMKOPUCTAHHS OE3IJIOTHUX anapatiB Ta 3abe3redeHHs 1X B3aeMOil
MK cO0OIO JUIsl PO3B’A3aHHS CKJIAJHMX 3a/a4d MOTpeOYIOTh HOBHX HECTAHIAPTHHUX
pitieHb. OcoOJIMBY aKkTyasbHICTH HaOyBa€ 3aCcTOCYBaHHS Koajiuil Oe3MniIoOTHUX
anaparis B IPOLECI MPOBEJCHHS TMOL1YKOBO-PATYBAILHAX ONEpailid, y TOMy 4ucili,
JIOCTABKK JKMTTEBO-HEOOXIJIHUX BAHTAXIB Y BAXKKOAOCTYNHI paloHH. VYcriliHe
BUPILICHHS TaKMX 3ajad nepeadadae po3poOKy HOBHX iHGOpPMALiMHUX TEXHOJOIIH,
mo 3ade3nedyroTh e@eKTUBHE BUKOpPHUCTaHHs Oe3mioTHux anapatiB. Po3p’sa3anHs
TAKKX 3a/1a4 yCKIQJHACTLCS OOMEKEHICTIO JIOACBKUX, EHEPreTHYHUX Ta (piHAHCOBHUX

pecypcis.

Ouinka OOrpyHTOBAHOCTI HAYKOBHMX  pe3yJabTaTiB  auceprauii, ix
AOCTOBIPHOCTI TAa HOBH3HH.

HaykoBa HOBU3HA pe3ysibTaTiB IMCEPTALIHHOTO JTOCIIKCHHSI:

— po3po0sieH0  KOMOIHOBaHY —LEHTPaJi30BaHO-KOOMEPATHBHY MaTreMaTH4HY
MO/ICJIb KEepyBaHHs 0e3MniIOTHUM JlitTalbHuM anaparoM (brJIA) Ta 0OesnigorHum
nHasemHum anaparom (bnHA), xapakTepHor0 0COONMBICTIO SKOT € OJHOYACHE
3aCTOCYBAHHSl  LIEHTPAJII30BAHOIO  Ta  KOONEPATUBHOTO ~ METOMIB  KepyBaHHSI
Oesnutornum anaparoM (briA) Ha 6asi irpoBoro mijxoy, O 103BoJIsg€ 3a0€3MeUnTH
chexrusy B3acmonito bnJIA ta bnHA 3 ypaxyBaHHsIM 00MeXeHOCTI pecypceis;

— BIepue po3podieHo irpoBuid Metoj koonepanii bnHA Ta BrJIA, skuii
00’ €JIHy€ MepeBary gK LEeHTPali30BAHOT0 TaK i KOOMEPATHBHOIO METOIB KePyBaHHS,
SIKUI - J103BOJISIC  3AIMCHUTH  Halkpaluii BuOip OE3MIJIOTHUX amapariB  ILISAXOM
BPaxyBaHHs iX TEXHIYHUX XapaKTEPUCTHK B YMOBaX 0OMEKEHOCTI pecypcis;

— po3po0JICHO ONTUMIi3alLliliHy irpOBY MaTeMaTu4Hy Mojellb KepyBaHHs BriJIA
Ta bnHA 13 3acTocyBaHHSIM HEHPOHHHMX MEPEX B YMOBAX PU3HKY Ta HEBU3HAYECHOCTI,
O BUpilIye npodJeMy 3HAXOKEHHS ONTHUMAIBHOrO MUIIXy Ha 6asi irpoBoro
NIAXO0Y Ta 103B0Jsi€ chopMyBaTh OE3MEYHUI ONTUMANILHIM MapupyT pyxy brnHA;



— Briepiie po3poOseHo irpoBui meron kepyBanus BrnJIA ta BrnHA, sikwuii
BUIPI3HSETHCS OJIHOYACHUM BPAaxXyBaHHSIM PHU3HKY Ta HEBU3HAYEHOCTI, 3CTOCYBAHHSI
SAIKOTO J103BOJISIE OTPUMATH ONTHUMAIbHUNA MapLIpyT pyXy O€3MiJIOTHUX anaparis.

Omke, B auceprauiiiHiil poOOTI ToOcTaBlicHEe HAYKOBE 3aBJAHHS BHUKOHAHO
MOBHICTIO, 37100yBa4 NOBHOK MiPOIO OBOJIOJIIB METO/I0JIOTIE€I0 HAYKOBOT [isUIbHOCTI.

Ouinka 3micty auceprauii, ii 3aBepuweHicTs Ta JOTPUMAHHS NPUHLHUIIB
aKaJeMi4yHOl 100pOUYeCHOCTI.

3a cBoiM 3MiCTOM amcepraiiiiHa pobora 3100yBada Asbrnepra M.I. noBHicTiO
BijnoBijlae CtaHjapTy BHUILOT OCBITH 31 crieliagbHOCTI 12 [ndopmaniitai Texnosorit
Ta HaNpsIMKam JOCII/DKEHb BIANOBIAHO JI0 OCBITHBOT mporpamu 126 Indopmaniiini
CUCTEMH Ta TEXHOJIOTII.

Huncepraiifia poboTa € 3aBepIIEHOI0 HAYKOBOKIO MPALEd 1 CBiIYUTHL TPO
HAsIBHICTH OCOOMCTOrO BHECKY 37100yBaua y iHKEHEPHO-TEXHOJOTIYHUH HAYKOBHIA
HaIpsIM.

PosruisinyBIIK 3BIT mopiOHOCTI 3a pesyJbTaTaMH [epeBipKM ucepTaliiHoOl
podOTH Ha TEKCTOBI CIiBMNAJiHHA, MOKHA 3POOMTH BHCHOBOK, IO AMCEpTalliliHa
pobota Ajbnepra Makcnma loraHoBHua € pe3ysibTaTOM CAMOCTIMHHX JIOCHiIKEHD
3100yBaya I He MICTUTD €JIEMENTIB (anbcudikanil, kommissiii, pabpukauii, miariary
Ta 3al03U4eHb. BUKOpHUCTaHi i1€i, pe3yabTaTH I TEKCTH IHIIMX aBTOPIB MaloThb
HAJICKHI TOCUJIAHHS Ha BIAMOBIIHE JHKEPEIIO.

MoBa Ta ¢cTH/Ib BHKJ/IA€HHS Pe3y/IbTaTiB

Jucepraniitna poOoTa HanMcana yKpaiHChbKOI MOBOIO.

Marepian auceprauiiiHoi poOOTH HagaHO JOCTYIHO Ta MOCTiAoBHO. CTHIIb
MOBJICHHSl I'PaMOTHUH. BuUKOpHCTaHa 3arajJbHONPUIHATA TEPMIiHONOTIS, HayKOBi
TEPMIHH, By3bKOCIELiATbHA TEPMiHOJIOTIS.

Jlucepraitist ckiagaeThes 31 BCTYIy, YOTHPHOX PO3/iNiiB, BHCHOBKIB, CITMCKY
JiTepaTypu Ta 10AaTKiB. 3aransuuii o0csir aucepraiii 188 cTopinok.

Y Beryni 0o0IPyHTOBAHO aKTyallbHICTh pPOOOTH, BU3HAYEHI METa Ta 3aBIAHHS
JIMCEPTALIIHHOTO HAYKOBOIO JOCIIJUKEHHSI, 00’ €KT Ta MPEAMET J0CIiPKEHHSI, 8 TAKOK
METOJM J1OC/KeHHs. KpiM Toro, HaBeaeHO HAayKOBa HOBM3HA Ta IPAKTHYHE
3HAYCHHS OTPUMAHUX pPE3YJILTATIB, TOB’SI3aHI HAYKOBI MporpamMu W 0coOHUCTHE
BHECOK.

Y mepmomy posjiii HalaHo O] Ta BMKOHAHO aHali3 Cyd4acHOro CramHy
PO3BUTKY iH(OpPMALIHHMX TEXHONOTH KepyBaHHS OE3MINOTHUMHM arapatamu i3
3aCTOCYBAHHSIM IFPOBOIO TMiJIXOMY Ta HEMPOHHHX Mepek. PO3risHyTo pi3Hi THIH
HEHPOHHHMX MEpEekK, a TaKK iX BHKOPUCTAHHA y MOEJHAHHI 3 HABYAHHAM 3
MIIKPIMICHHSIM.  3pO0JIeHO  BMCHOBOK, II0 BHKOPHCTAHHS HEHPOHHMX MEpexk y
MOEJAHAHHI 3 IFPOBUMHM METO/IAMM Ta HABYAHHSIM 3 MiJKPIIIEHHSAM MEPCIEKTHBHO Ta



JIOUIIBHO, OCKIILKM  MijiBHILy€e Oe3leKy BHUKOHAHHS 3aBIaHb  OC3MLIOTHHUMH
arlapaTami.

Y apyromy posziii npoananizoBaHi icHyrOui METOIM, HaJaHO OBTPYHTYBAHHS
oOpaHHs anapary JIOCTiJUKEHHS, SKMH 3aCTOCOBAHO B TPOIECI MPOEKTYBAHHS
iHpOPMALIHHOT TeXHOJIOTIT KepyBaHHs GEe3MiOTHUMH anapaTam. OTpumMaHo HOBI
MareMaTti4Hi Mojesi (KoMOiHOBaHa IEHTPali30BaHO-KOONEPATHBHA MaTeMaTH4YHa
irpoBa MoJenb KepyBaHHs bHA Ta ontuMisauiiina irpoBa MaremarduHa MOJEb
kepysanHs brnJIA ta bnHA B ymoBax HeBM3HAY€HOCTI), a Takok po3pobiieHa
apxitekrypa indopmauiiinol cucremu. Po3pobieno HoBHit irpoBHit MeTo B3aeMmoii
(koonepanii) bnHA Tta bnJlA, sxuit BiapisHserbcs 00’€IHAHHSAM nepeBar sk
LEHTPaJi30BaHOr0, Tak i KOONEPaTHBHOrO METOJiB KepyBaHHs. P0o3pobieHo HOBHiA
irpoBuii  Meton KkepyBaHHs brJIA Ta BnHA, sxuii Bigpi3HseTbest oaHOYACHHM
BPAXyBaHHSM PHU3MKY Ta HEBU3HAYEHOCTI, LIO JIO3BOJISIE OTPUMATH ONTUMAIIbHHM
Oe3neyHnit MapuIpyT pyxy.

Y TperboMy pO3jili BMKOHAHO MOPIBHSUIBHUN aHali3 HaHMOLIMPEeHimux
CHUMYJISTOPIB, HEOOXIAHMX B NpPOLECi MPOBEJCHHS MPAKTHYHUX EKCIIEPUMEHTIB, a
TAKOJK PO3IVISIHYTO 1XHI MEpeBarn Ta HeNOoNiKH. JIst MpoBe/ieHHs eKCIepUMEHTIB
JIMCEPTALlIHHOrO  JI0CHIi/KeHHsT  00paHo  cumyJstop  Microsoft  AirSim,
3aMpPONOHOBAHO  MOJMGIKALIT  1LLOr0  CUMYJATOpA: MPUOPAHO — LEHTPalbHMi
KOHTPOJICp Ta OKPEMUI OOUMCIIIOBAILHUNA MiKPOKOMII'TOTEp, 10/aHO HOBI (izvyHi
KOHTPOJICpH, J10J1JaHO  OJIOK BOYJIOBAaHUX aJrOPHTMIB, HAJIATOJUKEHO B3AEMOIIIO
BOynoBaHux anroput™is 3 APl Layer. Ilix uyac npoBeieHHsI eKcliepuMeHTIB 6y
BUKOpHCTaHi JiBa THIKM bnA (Hasemuuit Ta jitanbHuil), siki BOygosani y Microsoft
AirSim.

JUtst IpOBe/ICHHsI €KCIIEPUMEHTIB 3 BUSIBJICHHS BEJIMKMX CTATHYHMX TA PAlTOBUX
repenikog o0paHo KOMOIHOBaHy 3rOpPTKOBY HEHUPOHHY MEPEKy, sfKa IOEIHY€
IIBMKICTL posnizHaBaHHs MobileNet, TouHicTh BUsIBIIEHHS 00’ €KTIiB 3a JOMTOMOIOO
SSD ra nepesaru TpaHc(EpHOro HaBYaHHs. EKCHEPUMEHTH MOJSATaIM B HABYAHHI
3rOPTKOBOI HEHPOHHOT MEPEskKi PO3Ii3HABATH BEIMKI CTATHUYHI Ta PAITOBI NEPEIIKO/H
3a JIONOMOIOIO TPAHC(HEPHOro HaBYaHHs. 3riJHO OTPUMAHHUM pe3yJibTaTaM oOpaHa y
HAayKOBOMY JIOC/JUKeHHI KOMOIHOBaHa 3ropTKOBa HEMpOHHA Mepexka e)EeKTHBHO
posrnisHana HOBI 00’ €KTH, a came — BeJIMKi CTaTHYHI GJIOKM Ta parToBi IeperKoi.

HaBuanHsi 3 NiAKpineHHsM, sike OyJI0 3aCTOCOBAHO B HAYKOBOMY JIOCIIPKEHHI,
J03BOJIUJIO 1IOJI0JIATH BEJIMKI CTaTUYHI OJIOKM Ta panToBi MepelKoIm.

Y derBepToMy pO3jijli BUCBITJICHO TIUTaHHS OOPOOKKM Ta 30€peKEeHHS JaHHX.
Hapano omuc crpykTypu mporpamHoro 3abesnedenHs Juisi poOoTH 3 0a3010 AaHUX
(bJ1) uenrtpa xepysanus Ta BJI BnA. PospoOneno piarpamy kiaci s
IHOPMALIHHOT  TeXHOJOrT KepyBaHHS OC3MUIOTHMMM —anapaTaMM Ta  CXeMmy
iH(OpMaNifHOT TexHoOrii KepyBaHHs Oe3MiIOTHUMK anapaTamu Ha 0asi irpoBOro
[MIXO/y Ta HEHPOHHUX MEPEXK.



Ha ocHOBI ojepanux B pe3y/ibTaTi HAyKOBOTO JIOCHIJKEHHS ANTOPHTMIB
po3pobJieHo nporpaMue 3a0e3MeueH s Ta MPOBEACHO KOMIT' IOTEPHE MOACTIOBAHHS
pI3HUX CHUTYaIlii.

3arajbHi BUCHOBKM MICTATh OCHOBHI Pe3yJibTaTH, OTPUMAHi NPH TPOBEACHHI
JIMCEPTALiHHOrO AOCIKEHHS Ta ITiICyMOBYIOTh, IK pO3POOJIEHI METOAM Ta MOJei
BUPILIYIOTh HAYKOBI 3aBIaHHS.

Huceprariiiia po6ota opopmiena BianosinHo 10 Bumor Hakasy MOH Ykpainu
Bia 12 civuns 2017 p. Ne 40 «ITpo 3aTBepmkeHHs] BUMOT 110 0GOPMIEHHS UcepTaLii».

OnpuitoaneHHs pe3y/bTaTiB AucepTaUiiiHOT poGoTH

Haykosi pesynbrath aumcepranii BHCBiTICHI y 4 HaykoBux ny6umikaiisx
3100yBaya, cepejl sIKMX: 3 CTarTi y HAyKOBHX BHAAHHSX, BKIIOYEHHX HA ATy
oryOIiKyBaHHs JI0 MeEpeliky HaykoBuX (axoBUX BHaaHb Ykpainu; 1 crarrs y
[EPIOAMIHOMY HAYKOBOMY BHJAHHI, IIpoiHIeKcoBaHOMY y 0asi mammx Scopus,
BIJHECEHA JI0 TPETHhOro KBapTwiio (Q3) BianosigHo 10 knacugikanii SCImago
Journal and Country Rank abo Journal Citation Reports.

[Ipencrasieni mybuikauii BizoOpaxaroTh pe3ysnbTaTd MPOBEAEHUX HAYKOBHX
JIOCIIDKEHDb Y MeKax JAMcepTauiiftHoi poGoTu. [TopyleHHs: MPUHIMIIIB akaeMidHOT
j00povecHocTi B myOuikauisx He Oyso BusiBieHo. OcoOUCTHI BHECOK 37100yBaua, 110
BIIOOpaKeHUH y 1MX nyOuikaiisx i omucaHuit y jgucepranii, miaTBepmkye ioro
aBTOPCTBO Yy BIJNOBIIHUX HAYKOBUX pe3yJibTaTax.

Takox pesynbraru auceprauii Oyim anpoOOBaHi/BUKOPHUCTAHI Y HABYAILHOMY
rpotieci kadeapu [npopmaniinnx cucreM ta TexHoJorii daxynsrery IHpopMaTHKH
Ta o04ncoBabHOT TexHikn Hanionansnoro Texuiunoro Vuisepcurery Ykpainu
«KuiBcbkuii  mostitexniunmid inctutyt iMeni Iropst Cikopchkoro» B Marepianax
HAaBYAJILHO-METOIMYHOr0 3a0esneueHHst kypeiB: «llpuknaani 3azadi MalIMHHOTO
HaB4YaHHs», «CHCTEMM ITYy4HOro iHTenekTy», «llITyunuii iHTenekr B 3amauax
00poOKH 300paXKeHbY.

Taxknm 4MHOM, HAyKOBI pe3yJIbTaTH OMUCAHI B JUCEPTALliiHINA pOOOTI MOBHICTIO
BUCBIT/IEH] y HAYKOBHX ITyOJTiKallisIx 3/100yBaya.

Henonikn Ta 3ayBakeHHsl 10 qucepTauiiHol po6oTH.

I. binbiie yBaru norpedye nUTaHHs 3aXUCTY TaHUX NpU oOMiHi iHpopmaLiero
mixk bJ1 uenrpa kepysannst ta bJ{ BniA.

2. Oriisii cyqacHoro ctaHy apxiTeKTypu HeMPOHHHX Mepek Uil BUKOPUCTAHHSI
B HABYAHHI 3 MIJIKPIIJICHHSIM MaB OW OYTH MOrIMOJIEHUM.

3. B anceprauiiiniii po6oTi 3arnpornoHOBaHO PO3IIISIATH HECTIPUATINBI CHTYyaLil
IpY  BUKOHAHHI  3aBJaHHs  Koanimiero bBHA, sKki BHHHKAIOTL B  yMOBax
HEBM3HAYCHOCTI, 30KPEMa, CTOCOBHO MOMKJIMBOI MOSIBH SIK CTATHYHUX MEPEIIKOJL
(BEJIMKI cTaTM4Hi OJIOKM), TaK 1 panToBUX CTATHYHMX Mepenikoi. Pazom 3 THM, Ginbi



JETaIbHOrO ONpaloBaHHs notpedye MHUTaHHS panTOBOI IMOSIBU  JMHAMIYHHUX
EePEUIKO/I.

Bucnosneni 3ayBakeHHs He € BH3HAYQIBHUMH 1 HE 3MEHIIYIOTh 3arajbHy
HAayKOBY HOBM3HY Ta MPAKTUYHY 3HAYUMICTh pPE3yJbTaTiB Ta HE BIUIMBAIOTH Ha
MO3UTHUBHY OIL[IHKY AMCEpPTalLliitHOT poOOTH.

BucHoBOK npo auceprauiiiHy poooTty

Huceprauiiina pobGota 3700yBavya cryneHs Jjgoktopa ¢inocodii Amnbnepra
Makcuma  loranoBuua Ha Ttemy «lHdopmaliiiHa TexHoJOTiSE  KepyBaHHs
Oe3NUIOTHUMHK anaparaMu Ha 0a3l IrpoBOro MiJXOAy Ta HEHUPOHHHX MEPEK»
BUKOHAHA Ha BHCOKOMY HayKOBOMY piBHi, HE MOpYIIy€ MNPUHIHUIIB aKaaeMidHOi
7100pOYECHOCTI Ta € 3aKIHUEHUM HayKOBUM JOCIIJDKEHHSIM, CYKYITHICTh TEOPETHUHUX
Ta NPAKTHYHUX PE3yJIbTATIB SIKOTO PO3B'SI3ye HAYKOBE 3aBIaHHS, 1[0 Ma€ iCTOTHE
3HAUEHHS JUIs iHPopMaliiHUX TexHosorii. Jluceprauiiina podoTa 3a akTyaJbHICTIO,
MPAKTHYHOIO IIHHICTIO Ta HAYKOBOK HOBM3HOK) TOBHICTIO BIiJIIIOBiJIJa€ BHMOIam
YUHHOIO 3aKOHOJABCTBa YkKpaiHu, 1o nepeadadeHi B m. 6 — 9 «llopsuky
IPUCYJUKEHHs  CTYNEHs J0KTopa (uiocopii Ta cKacyBaHHS PIllIEHHS pPa30BOl
Creniayli3oBaHOl BUEHOI paju 3akialy BHILOI OCBITH, HAyKOBOI YCTaHOBH IpPO
IIPUCYDKEHHS CTyIEeHsl JoKkTopa (disocodii», 3aTBepmxenoro Ilocranosoro Kadinery
MinictpiB Ykpainu Bij 12 ciuns 2022 p. No 44,

3100yBau Asnbriepr Makcum loraHoBrY 3acilyroBy€ Ha NMPUCYJDKEHHSI CTYIEHS
Jokropa  ¢urocodii B ramy3i 3Haub 12 Indopmauilini - TexHoJsorii  3a
crietianbHicTio 126 IHdopmauiliHi cucTeMu Ta TEXHOJIOTI].

O@iuiiiHnii ONOHEHT:
3aCcTyNHUK AUPEKTOPa 3 HAYKOBOI poOOTH
[HctuTyTy nporpamunx cucrem HAH Ykpainu,
Jlaypeat nepkaBHOT npeMil YKpaiHu B rajty3i HayKd i TEXHIKH
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