PELEH3IA

Ha jaucepraliiiny pobory Kup’smHosa Apremis [OpifoBuua Ha TeMmy
«Metoan Ta  nporpamMHe  3a0e3leyeHHs  JIELEHTPAIi30BaHOIO
VIPaBIiHHS FPYIOBHM T0THOTOM OE3MiNOTHHX JITANBHUX anapaTiB Ha
OCHOBI TeOpii HEOMHOPIAHOr0 BEKTOPHOTO MOJsH», MPEACTABICHY Ha
3106y TTS CTyneHs gokTopa pinocodii B ranysi sHas 12 «IHpopmaLiiini
TEXHOJOril» 3a cnewanpHicTio 121  «lHXKeHepis NpOrpaMHOro
3a0e3neyeHHs

AKTya/IbHICTb TEMH AHcepTaLii.

Ha cworoamimmiii neHs npoGrema rpyrnoBoro yrpapiliHHsS aBTOHOMHHMH
00’€KTaMu y peajbHUX YMOBaX € JIOCHTh aKTyaubHO. Lle 06yMOBIECHO B MEpIIly
Yepry CKIaHICTIO YNPaBJiHHS, IMHAMIYHMMK 3MiHaMU 1apaMeTpiB 00CTaHOBKH Ta
O6MeXeHHAMHU Ha BXiJHi CHTHAIM YNpaBJliHHS B PEalbHIX CHCTEMaX «aBTOILIOT-
BITJIA». IIpoGnemi rpynoBoro ynpaBiiHHs Oe3MiJIOTHHUX JITAIBHHX amnapaTiB
(BIUTA) npucesyeHo OaraTo JocHmimKeHb Ta myOiikauii 3apyOikHMX Ta
YKpaiHCBKHX BYeHMX, Takux sk: A. Piccard, C. Ryan, C. Peebles, G. Collins, A.
Erickson, N. Baldock, M. R. Mokhtarzadeh-Dehghan, L. N. Craig, R. Olfati-Saber,
R.W. Beard, W. Ren, T.W. McLain, H. Yamaguchi, a takox JI. Apriommus, O.
Kononos, O. Mamxos, /1. Ky4epos, T. llleBensoBa, I1. [TaBaenko, /I. bonnapes, B.
[onem6o, A. Boukaprsos, O. MapruHiok, B. I'epacumerko, O. bapabauu ta iHmux.

VY poGorax BHIIEBKa3aHMX BYEHHX JOCIIUKyBaIMCsl 3a1adi IpyrnoBOro
ynpasiinHsi aBTOHOMHUX BITJIA Ta iX CHiNbHOrO BAKOHAHHS [IOCTAB/IECHNX 3aB/IaHb.
Oco6auBicTIO LUMX 3aBJaHb € MoOyJaoBa Ta MiATPUMKA 3a3ajlerib BU3HAUEHOI
reoMeTpuuHOi (OPMH TPYNH aBTOHOMHMX 00 €KTiB mpoTsirom Beiei micil. Crix
nonaty, mo rpynosui nojit BITJIA 3HaXoaMTh CBO€ 3aCTOCYBaHHs B 6araTbox
NPaKTHYHUX 3aBIAHHAX, [MiATBEP/KYIOYM e(peKTHBHICTh BHKOPHCTAHHS TpyIl
BITJIA y nopiBHSIHHI 3 TOOMHOKMMH MOJIbOTAMH. 3HAYHUM HEI0J1iKOM B O1/1bLIOCTI
Jociifkedb y Wil ramysi € BUKOpHCTaHHs cnpoiueHux mozenei BIUIA, ski ne
BpaxOBYIOTb BHCOKOpiBHEBY HeniHiHHy auHamiky BIUIA aGo nunamiky cucrem
aBTOINLIOTA. 3riAHO 3 LMM, 3a7ady JELEeHTPasi30BaHOrO YIpPAaBJiHHI MOXKHA
peasizyBaTd Ha IPOrPAMHOMY PiBHI Iijl Yac BiACTENEHHs 3a7aHOl TpaekTopil Ta
BigHOCHOro moJiokeHHs koxkHoro BITJIA B rpymi. Omxe, nuranHs rpynoBoro
ynpapiinas BITIA 3an4IuaeTbes akTyalbHUM i MEPCHEKTUBHUAM JUIsS OAAJIBLIONO
BUBYEHHS. TakoX 1€ JIa€ MOJXJIMBICT YJOCKOHAJEHHS B aBTOHOMHIM
pobotorexniui Ta TexHonorisx bBITJIA 3a paxynok peanizauil edexruHOro
MaTeMaTHYyHOro Ta MporpamMHOro 3abesrneveHHs Ha OOpTy JiTaJbHOro anapary.
Tomy BHKOHAHHsS HAayKOBOIO 3aBIaHHA, SIKE MMOJISrae B Po3poOLi METOAIB Ta
apXiTeKTypy HPOrpaMHOro 3abes3neueHHs Uls JELEeHTPasi30BaHOrO IpPyIOBOrO
ynpasiinss BITJIA 3 ypaxyBanHam oco6MBOCTEH iX AMHAMIKH, @ TAKOK PO3POOLL
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MaTeMaTHYHOI Mozendi IS eKCIEePUMEHTalIbHOro AOCHiIKEHHsS e(EeKTHBHOCTI
YIIPaBIIiHHA TpynoBuM nosiboToM BIUIA, € aktyansHuM. Came BUPILIEHHIO OO
3aBJaHH i IpUCBsiUeHa aucepTaliiina podora Kup’suosa A.IO.

Ouinka oOrpyHTOBAHOCTI HAYKOBHX pe3y/bTaTiB auceprauii, ix
JI0CTOBIPHOCTI Ta HOBH3HH.

HaykoBa HOBM3HA pe3ynbTaTiB AMCEPTALifHOrO JOCIIDKEHHS [0Jsirac B
TaKoMy:

Bnepwe po3po0ieHo apxiTeKTypy Ta [porpamHe 3a0es3nedyeHHs Ul
YOpaBliHHA Ta Bisyanizauii rpynosux mnoipotiB BITJIA, mo 06a3yerscst Ha
BUKOPHCTaHHI JeleHTpali3oBaHol apXiTeKTypd B3aeMoii Ha OCHOBI cxeM
KOHCEHCYCY Ta TeTepOreHHHX BEKTOPHMX TMOJIiB [ BIJCTEKEHHS 3alaHol
TPaeKTOPil pyXy. 3a3HaueHe nporpamue 3abe3reueHHs Bipi3HAETHCS Bill BIIOMHX
MiHIMHUX Mopneneit 3aBasku iHTerpauii asrominoriB BIUJIA, mo posuwmproe
MOXJIMBOCTI IIPAKTHYHOIO 3acTOCYBAaHHS 3a MeEXKaMH ICHYIOUUX IiIXOIiB.
ITporpamHe 3aGe3reueHHs 103BOJISE MATPUMYBATH Pi3HI CTATYCH MICil Ta IPOHIB
Ta HAJa€ MOXIMBOCTI KOPUCTyBayaM BHMKOHYBaTH Ppi3HOMaHITHI aii uepes
iHTepdelc s TpPYyNoBOTrO yMpaBliHHA. BHKOPHUCTaHHS AaHOTO I[POrPaMHOIO
3abe3ne4yeHHs 103BoJIsi€ KepyBaTh rpynamu bITJIA st BUKOHaHHS Pi3HUX 3aB/aHb,
3MEHIIYIOUM eHepPreTHYHi Ta YacoBi BUTPATH HAa BUKOHAHHS 3aB/laHb.

Voockonaneno MeTON TIPOCTOPY BIZHOCHUX CTaHIB ist  (GOpMyBaHHS
rpynosoro yrnpasiinHs BITIA, 1o Binpi3HsieTbCs Bifl BIAOMHUX 3aKOHIB KepyBaHHSI
TOYKOBMMHM MacaMH BpaxyBaHHSIM JuHaMiku mnonboTy BITUIA. Peanizauis
3a3HAYEHOTO METOJY JI03BOJISIE MIHIMI3yBaTH 3arajbHy €HEpriio, HeOOXiaHY st
nigtpumku rpynd BITJIA, BpaxoByrouu BiactaHb MK cycigniMu BITJIA Ta
HeoOXiIHY KOPeKLiIo Kypcy, 110 J03BOJIMIIO 3HU3UTH eHeprocrnoxuants Ha 20 %.

Voockonaneno meton (opMyBaHHsI KepylOUuMX BIUIMBIB HaBeaeHHs BITJIA,
AKUH BiZpi3HAETHCS BiJl TPAAULIHHUX 3aKOHIB KEPyBaHHS 3aCTOCYBAHHSM METOJLY
HeJiHiMHOro CUHTe3y. MeTo/ He BpaXOBY€ TOUHE BiACTEIKEHHS KEPYHOUUX CUTHAIIB
kinemaTuaHUMH Mozensmu BITJTA, 1110 103Bossi€ icTOTHO 301IBIINTH e(DEKTUBHICTS
BUKOHAHHS Miciif. BpaxyBaHHS CHI TpUTATYBaHHsS Ta BiJIUTOBXYBaHHS, IO
pearyioTh Ha 3MIHM B JMHaMili PyNy Ta CepeloBHIlA, JO3BOJSE ONTUMI3yBaTH
utsixu BITJIA 1 3HWKEHHS 3arajlbHOrO Yacy Micii Ta BUTpAT eHepril Juist rpymu 3
15 BITJIA, 1110 npU3BesIo 10 CKOPOUSHHsI Yacy BUKOHAHHS Micii Ha 25 %.

Yoockonaneno mopens  rpynooro mnoneoty BIUIA B cepenosuui
MATLAB/Simulink, sixa, Ha BiaMiHy Bia cnpolenuX MoJieneit, peaiisye Heniniiiny
JMHAMIiKy arapatiB i CTaHJApTHI aBTONIIOTH AJIsl KOJKHOTO 3 HHUX, IO J03BOJISE
NPOBOAMTH HAJAIUTYBAHHS IapaMeTpiB y 3aKOHAX TIPYNOBOrO YIpaBJliHHS,
ouiHoBaTH Ail0 arMocdepHHUX MojdiB Ha rpynoBuii monit BITJIA, a Takox
37iHCHIOBATH Bi3yaslizalliio o/lep)KaHuX pe3yJIbTaTiB.

Otpumani B pobOTi pe3ynbraTh € KOPEeKTHMMHM 1 GasyloThes Ha




MaTeMaTHYHOMY amapaTi, JOBEAEHHUX TEOPETHYHUX TBEPKEHHAX, a TaKOXk Ha
pesyibraTtax NpOoBEeJeHUX eKCIIepUMEHTiB. MaTeMaTH4YHi BUKJIaJeHHs Ta J0KasH,
110 HaBeJIeHI B POOOTI € KOPEKTHUMM.

HaykoBi pe3ynbTaTd HOCHIIKEHb € BHECKOM Y PO3BHTOK TEOPETHUHHX |
NPUKITAIHAX OCHOB PO3pOOJIeHHS # TOCIPKEHHS HayKOBO-METOAMYHOr0 arnapary 3
po3poOkM Mopjenedl, MeTOAIB Ta NpPOrpaMHOro 3abesneyeHHs y MPaKTHYHUX
3aCTOCYBAHHSX JUISL IiABHIUEHHS TOYHOCTI Ta e(ekTHBHOCTI yrnpasiiHHsd BITIA,
30Kpema y cepi MOHITOPHHTY, MOLIYKY, PSITYBaHHS Ta BIHCBKOBUX LIJIAX.

Hucepraniiine 10C/iDKEHHs BMKOHAHE BIJAMOBIAHO 10 IJIaHIB HAayKOBOI Ta
HAYKOBO TEeXHIYHOI AisyibHOCTI HalioHaNbHOro TeXHIYHOro yHiBepCcUTeTy Y KpaiHu
«KuiBcpkuit momitexuiunuit inctutyr imeni Irops Cikopebkoro» i Kadeapu
IHXKeHepil IporpaMHOro 3ae3nedyeHHs B eHepreTULi Ta € YaCTHHOO 10CIiIKEHb B
pamKax HayKOBO-IOCJHiAHOI poGotu: «Metoau 3abesrnedeHHs (GyHKLIOHAIBHOL
CTIHKOCTI po3noineHux inpopmauilinux cuctem» (nepaBHUH peecTpaliiinnii No
01210108334, KIII im. Irops Cikopebkoro, M. KuiB), siky BiukoHye HanionanbHuid
TeXHIUYHMH yHiBepcuteT Ykpaiuu «KuiBcbkuil moniTexHiuHuit iHCTUTYT iMeHi Irops
Cikopcpkoro» y 2021 — 2025 p.

Peanizauis 3anporoHoBaHol B Auceprawii KOMIJIEKCHOT CUCTEMH YIIPaBJIiHHS
Ta METOJIB i MPOrpaMHOro 3a0e3neueHHs] MOXKYTb OyTH 3aCTOCOBaHI Mpu po3poodui
CUCTEM IpYIIOBOI0 YIPaBJiHHS Oe3MMIIOTHUMHU JTiTalbHUMHU anapatamu. L{i cuctemu
€ BaXJIMBUMHU IS BUPILICHHS pI3HOMaHITHUX NpPaKTUYHUX 3aBAaHb. Hanpukian,
BOHH MOXYTh OYTH BHKOpPHUCTaHI AJs1 paiiofoKalilHOl JoKajizalil, oneparii
panioesnekTpoHHOI 60poTsdH, nogonanus [0 npoTHBHMKA 3a 10TTOMOI0I0 XMOHUX
uineit. KpiM TOro, BOHM 03BOJISIOTh KOOPAUHYBATH YpaXKeHHS LiIe, GopmyBaTu
anTeHHi pewritTky Ha 0a3i BITIA st nokpauieHHs 38'43Ky i BUMipIOBaTH IIBUAKICTD
BITpY Ul METEOPOJIOTIYHMX JOCHimKeHb. LI TOCATHEHHS TaKoX H03BOJSIOTH
361IBLINTH KOPHCHE HABAHTAXKEHHs a00 NaJIbHICTb MOJIBOTY 32 PAXyHOK 3MEHILIEHHS
iHIyKTUBHOrO OINOPY MiJ Yac MOJIbOTIB y WiIbHUX rpynax. Taki 3acTocyBaHHs
MiJIKPECIIOIOTh  IIMPOKOMACINTA0HMH  BIUIMB  pe3YJbTaTiB  JOCIiKeHb Ha
e(eKTUBHICTb 3aCTOCYBAHHS K BiCbKOBHX, TaK i MBUIbHUX BITJIA.

B awuceprauii TpoBeIeHO aHali3  e(peKTHBHOCTI yIOCKOHAJIEHb JUis
3aIpONOHOBAHUX METO/IIB Ta aJIrOPUTMIB. 3HAYHUX 3MiH OyJ0 HOCATHYTO B METO.I
NpOCTOpY BiTHOCHMX CTaHiB JUls (JOPMYBaHHS IPYIOBOrO YNpaBJiHHs, SKUH, B
pe3yabTaTi YAOCKOHANEeHHs, BpaxoBye JuHamiuHy noseninky BITJIA B mosbori.
3acTocyBaHHs LOIO METOJY JO3BOJIMJIO MMOMITHO 3MEHLIMTH 3arajbHy KilbKicTh
eHeprii, HeoOXiZHOI U1 MiATPUMaHHs nonoxeHHst rpynu BITJIA, wo npusseno 10
sumkenHs eneprocrnoxuBanHs Ha 20 %. Kpim Toro, yaockoHaseHo MeTon
dopmyBanHs kepylouux BIuMBiB Ha BITIA wwisixom HeninifiHoro cuntesy. Lleii
MeTOJ He IIOKJIaJacThCsi Ha TOYHE BIJCTEKEHHS KepylouuX CHIHAIB
kinematnunumu  mojessimu - BITJIA, mo [03BOJAMIO  CYTTE€BO  MIABUILMTH
e)eKTUBHICTh BUKOHAHHS Micil. BkiiodeHHs afanTHBHUX CHJI NPUTACYBaHHS Ta
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Bi/IIUTOBXYBAHHS, SKi pearyloTh Ha [PYIOBY AMHAMIKy i 3MIHH HaBKOIMIIHBOIO
cepenoBuia, ontumizye Tpaekropii pyxy BIUIA. Lle no3soiuio Ha 25 %
CKOPOTHTH 4ac BHKOHAHHS Micii st rpyIoBOro ynpasiinss 3 15 BITIA. Lle nanae
MOXJIMBICTh CTBEp/UKYBAaTH, L0 €(pEeKTHBHICTb BHKOPUCTAHHS MHX METOMIB Y
NPAaKTMYHUX 3aCTOCYBAHHSX AN MiABHIUEHHS TOYHOCTI Ta e(eKTHBHOCTI
YIpaBiiHHS GEe3MIIOTHUMM JiTakaMmu, 30Kpema y cdepi MOHITOPHHIY, MOLIyKY,
pATYBaHHI Ta BIHCBKOBHX LIJISAX, MIABUILYETHCS.

Omxe, B aucepraliiiHiii po6oTi mocraB/ieHe HayKOBE 3aBAaHHsi BHKOHAHO
MOBHICTIO, 3106yBay [IOBHOIO MipOIO OBOJIO/IIB METOIOIOTIE0 HAYKOBOT AisIbHOCTI.

Ouinka 3micTy aucepTauii, if 3aBepLIeHicTb Ta J0TPUMAHHS NpHHUHUIIB
aKa/JeMiyHOl 100poYecHOCTI.

3a cBoiM 3MicTOM mHcepTaiiina po6ora 3106yBada Kup’sHosa A.1O.
MOBHICTIO Bianosinae CTaHAapTy BUILOI OCBITH 31 criemianprocTi 121 «lHKeHepis
IIPOrPaMHOro 3abe3neueHHs» Ta HanpsAMKaM J10CIiKeHb BiIMOBIIHO 10
OCBITHBO-HAYKOBOI Tporpamu «lHxkeHepis MporpaMHoOro 3abe3neqeHHs.

JucepraniiiHa poGoTa € 3aBepIIEHOI0 HAYKOBOIO Mpalero i CBIAYMTE IPO
HASIBHICTH OCOOHMCTOrO BHECKY 3100yBaua y HAyKOBUH HampaMm iHKeHepil
IPOrpaMHOro 3a0e3rnevyeHHs.

Po3rssHYBIIM 3BiT MOAIGHOCTI 3a pe3yibTaTaMu MepeBipKM AHCEpTaLiiHOT
pOGOTH Ha TEKCTOBi CIiBMaiHHS, MOJKHA 3pOOMTH BHCHOBOK, LIO JAucepTaliiiHa
po6ota Kup’siHosa Aptemist FOpiioBuua € pe3yIbTaToM CaMOCTiHHHX AOCIIKEHb
3700yBaya i He MicTHTH enemeHTiB ¢anscudikauii, komminsauii, pabpuxauii,
IariaTy Ta 3ano3udeHb. BukopucTaHi ifel, pe3y/ibTaTH i TEKCTH iHIIMX aBTOPIB
MalOTh HaJIe)KHI IIOCHJIaHHS Ha BIIMOBIIHE JDKEPETIO.

MoBa Ta CTHJIb BHKJIAJEHHS Pe3y/IbTATIB.

Jluceprauiiina po0oTa HamMcaHa yKpaiHChKOWO MoBow. B poGori
BUKOPUCTAHUH HAyKOBHH CTHJIb Ta 3arajbHONpUiHsATa TepMiHonoris. Matepian
BHKJIAZE€HO 3pO3yMiNO Ta 3 JIOTIYHOIO MOCI]iIOBHiCTIO. B KokHOMY po3zini e
BiNMOBiAHI MOCHJIAHHS Ha BIANOBIAHI JUKepesna Ta IpPeCTaBleHI pe3ylbTaTH
JIOCJTiIKEHb.

Po6ora BUKOHAHA B YiTKii JIOTIYHIH IOCJIOBHOCTI BIAMOBIAHO [0
I0CTaBJIeHOI METH 1 3a1a4 JOCIiUKeHb, 110 CHpHsIE€ JOCTYMHOCTI CIPHHHATTS Ta
BukopucTants. Jluceprauifina pobora 3aranbHuM oOcsirom 206  cTOpiHOK
MaIMHOMUCHOIO TEKCTY CKJIaJaeThes 31 BCTYIY, YOTHPHOX PO3/IijiB, BUCHOBKIB,
nepesiiky BAKOPUCTaHMX JUKepen i3 152 HaliMeHyBaHb Ta JonaTkis. [luceprailis
MicTHTB 53 pUCYHKIB, 3 TabmuLb i 3 10aTKiB.

Jluceprauiiina po6ora opopmieHa BiANOBIAHO 10 BuMmor Hakazy MOH
Vipainu Bix 12 ciunsg 2017 p. Ne 40 «IIpo 3aTBepukeHHst BUMOT 10 0OPMIICHHS

JaucepTauiin.




Onpumoanenns pesyabTaTiB AncepTauiiinoi po6oTH.

OcHOBHI HaykoBi pe3ysnbTaTH auceprauiiiHoi poGotu omybiikoBaHi B 12
HAayKOBHX TMpallsiX, cepel SKUX 4 HAyKOBMX CTaTTi B (paxoBMX IKypHauax,
3aTBepkeHX MOH Ykpainuy, i3 Hux 1 crartst npoinaekcoBaHa Scopus, a Takoxk 8
nyOnikauiif B MaTepiaax HayKoBUX KOH(EpeHIIil.

Bei myGnikauii 3106yBaya BianosinaioTh BHCOKOMY HAyKOBOMY piBHIO. B
KOXHIH 3 HayKoBMX myOnikauili —J0TpUMAaHO MNPUHLMIIB — aKaaeMidHOT
nobpoyecHocTi. B HuX meranbHo onwucai ronosHi HaykoBi 3100yTku. PoGotw,
ony0OsikoBaHI y  cHiBaBTOPCTBI, BiA0Opak)aloTh OCOOMCTHI BHECOK aBTOPA,
PO3KPUBAIOTH pPe3yNbTaTH  AHCEpTALidHUX JAOCHIIKeHb Ta He BUKJIHUKAIOTh
CYMHIBIB.

Takum uynHOM, HayKOBi pesynpTaTH onucaHi B AucepTauiiiHiil poGoTi
TIOBHICTIO BUCBITJIEHI y HAyKOBUX myGiikallisx 37100yBaua.

Henoaiku Ta 3ayBasenus 10 anceprauiiinoi po6oTu.

1. Metoto nucepTauiiinoi po6oty € mifBuILeHHS epEeKTUBHOCTI YIIPaBIiHHSI
(GopMyBaHHSIM Ta MiATPUMKOIO 3aJaHOTO MONOKEHHS TPYMH aBTOHOMHHX
OE3MIOTHUX JTaJbHUX anapaTiB 3a PaxyHOK po3poOKH METO/iB, aJrOPUTMIB Ta
IPOrpaMHOro 3ade3nevyeHHs [eLEeHTPali30BaHOro YIpaBIiHHs, IO BPaxoBYE
HeJliHIHHUN XapaKTep CTPYKTYpH CHCTeM "aBToriIoT-anapar”, ajne B JucepTaliiHii
po6oTi He BKaszaHi KiNbKiCHI 3HAUEHHS HA CKiNBKH ILi MOKA3HUKH 3pOCTAIOTH 3a
pPaxyHOK 3aCTOCYBaHHS B LIIJIOMY 3aIIPOTNIOHOBAHUX aBTOPOM MOJeJIeH Ta METO/IB.

2. Poznin 1 nuceprauii npucBsUeHO MOPIBHSJIBHOMY aHai3y, IKUIl OXOIUIIOE
BHUpIILECHHS 3aB/laHb 0e3NeKH, YHUKHEeHHs 3iTKHEHb Ta 3a0e3neueHHs cTabiipHOCT]
IOJIBOTY IIPY CIIJIBHOMY BHMKOHaHHI Miciif. Cnin 3ayBaXKHTH, L0 MOCTAHOBOYHA
yacTMHa AucepTauii (posain 1) Burnsngana 6 kpaule, skOu Ginbl HarsaHO, Y
BUMIAAl Jiarpam Ta rpadikiB Oynm 6 HaBeleHi NOpPIBHSIBHI XapaKTepUCTHKHU
icHylounx MeroniB kepysaHHs rpymamu BIUIA. Ile migBuummio 6 crymiue
OOIpyHTOBAaHOCTI ~ 3pOOJIEHMX  aBTOPOM  BHCHOBKIB  IIOJ0  HeoOXigHOCTI
yJAOCKOHaJIeHHs MoJie/iel kepyBaHHs rpynamu BITJIA, mo Bukopucrosye mexanizm
Ha OCHOBI 3aCTOCYBaHHs JI€LEHTPai30BaHOr0 YIPABJIiHHS IPYIOBUM 10J50TOM Ha
OCHOBI Teopil HEOJAHOPIAHOTO BEKTOPHOTO MOJIS.

3. B npyromy posmini muceprauii yJOCKOHATIOIOTBCS METOAM IPYNOBOrO
VIpaBJIiHHS Ha OCHOBI METOJy IpOCTOPY BIIHOCHUX CTaHiB 1 aJarnTHBHOCTI
BekTOpHOro mnous. JlouinsHo 6yJ10 y3araabHUTH JOBEACHHS AaHMX 1 0KA3aTH, 110
CTPYKTypa 3alpONOHOBAHOI CHUCTEMH JI03BOJISE BUSIBIISTH HELUTATHI cuTyalil Ta
3aCTOCYBATH 3aXOZIB 100 HeHTpaizalLil HeraTHBHUX HACIiAKIB.

4. B po6ori BiiCy THi# feTanbHuii aHaNi3 HENOMIKIB Cy4acHOro cTany nporecis
rpyrnosoro kepysanHs bITJIA ta onuc anroput™is 3a3nadenoro npouecy. Takox He
0yJ10 PO3MIISHYTO OCOOIHMBOCTI BIHCHLKOBMX CHCTEM Ta MPOTHUAIIO KiGepHETHUHMM
aTakaMm Ha HUX, @ TaK0K NMUTaHHs cTiikocTi 10 PEB.



ITpoTe, BHCIOBIEH] 3ayBaXKeHHsI He 3MEHILUYIOTh 3arajibHy HayKOBY HOBH3HY
Ta NMPaKTUYHY 3HAYMMICTh pe3yJIbTaTiB Ta HE BILIMBAIOTH HA 3arajibHy MO3UTHBHY
OLIHKY JAucepTauiifHol poGoTH.

BucnoBok npo auceprauiiiny potory.

Baaxaro, 1o auceprariiina po6ora 3100yBaya cTyneHs Aoktopa ¢inocodii
Kup’snoBa Apremis IOpiiioBnua Ha temy «MeToau Ta rnporpamue 3abe3rneyeHHs
ACLEHTPAIli30BAHOIO YNpPABIHHS TPYNOBAM MOJIOTOM OE3MiJOTHUX JIiTalbHUX
amapaTiB Ha OCHOBi Teopii HEOMHOPIAHOrO0 BEKTOPHOrO MOJISH» BHUKOHAHA Ha
BHCOKOMY HayKOBOMY PiBHi, He MOpyLiye NpUHLKIIIB akaAeMiuHoi 106po4ecHOCTI
Ta € 3aKiHYEHMM HAyKOBHM JOCJI/KEHHSM, CYKYIHICTb TEOPETHYHHX Ta
NPaKTHYHUX Pe3yNIbTATiB SKOrO pO3B’sA3y€ HAYKOBE 3aBIaHHs, LIO MAa€ iCTOTHE
3HaYeHHs JUIs ranysi 3Haub 12 «[adopmaniiini Texnonorii». Juceprariiina po6ora
32 aKTYaJbHICTIO, MPAKTHYHOIO LIHHICTIO Ta HAyKOBOK HOBHM3HOIO IOBHICTIO
BI/INOBI/Ja€ BAMOraM YMHHOT'O 3aKOHO/1aBCTBA Ykpainu, o nependadeni B . 6 — 9
«Ilopsinky mpucymkeHHs cTyneHs aoktopa ¢inocodii Ta ckacyBaHHs pilleHHS
pa3oBoI Crieliani3oBaHoi BUSHOI paly 3aKialy BHILOI OCBITH, HAyKOBOI yCTAHOBH
PO NPUCYJUKEHHS CTyNeHs AoKkTopa ¢inocodii», 3arBepmikenoro [loctaHOoBOIO
KaGinety MinictpiB Ykpainu Bin 12 ciuns 2022 p. N° 44,

3no6yBau Kup’stHoB Apremiit [OpiiioBuu 3aciyroBye Ha MNpUCYIKEHHS
CTymneHs HoKTopa ¢inocodii B ramysi 3Haup 12 «lHdopmauiiini TexHomorii» 3a
creuianbHicTio 121 «IHXeHepisi mporpaMHOro 3abe3neyeHHs.

Peuenzenr:

IIpodecop xadenpu imxeHepii nporpaMHoro 3ade3neveHHs B €HepreTHIL
HaBYaJIbHO-HAYKOBOI'O iHCTUTYTY aTOMHOI Ta TEIIOBOI €HEPreTUKH
HanioHanbHOro TeXHiYHOro yHiBepcuteTy YKpainu

«KuiBcbkuii noniTexHiyHui incTUTYT iMeHi Iropg Cikopebkoroy

JIOKTOp TeXHIUHHUX HayK, podecop
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