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3a crietianbHicTiO 121 — [HKeHepis mporpaMHoro 3abe3nevyeHHs

AKTYyaJIbHICTh TeMH JHcepTAalii.

CydacHi JOCATHEHHS B rajly3i KOMII'IOTEpPHUX TEXHOJIOTIH CYTTEBO 3aroCTpPHIIM
3aB/laHHs  3a0e3ledeHHs TpyNoBOTO YIpaBIiHHSA aBTOHOMHHUMH 00’€KTaMu y
peaJlbHUX yMOBaX, a TaKOXX 3a0e3leyeHHs CTikocTi 10 300iB okpemMux BITJIA i
MacmTaboBaHOCTI Ui Benukux rpyn BITJIA. B Ham yac 0CHOBHOIO NMPOOJEMOIO B
rajgysi KOMIT'IOTEPHUX TEXHOJIOTi € 3a0e3MNeueHHs TPYNOBOro  YIpaBJliHHSA
aBTOHOMHHMMH 00’€KTaMHU y peajibHUX yMOBaX. BajJIMBUM 3aBIaHHSAM € po3poOKa
CUCTEMH, sIKa 3a0€3MeUYmTh CTilKicTh 10 3001B okpeMux BITJIA Ta MaciiTaboBaHicTh
JUIs  BEJIMKMX TpyIl, a/kKe Micii 4acTto BinOyBaloThcss B HemependauyyBaHOMY
cepenoBuili, 1o BuMmarae Big BITJIA He TiNbku mNiATpUMYBaTH CTabUIBHICTD
KoHGIirypauii rpynu mif yac rpyrmoBHX TOJBOTIB, ajle i ajanTyBaTHCs IO 3MiH Ta
ABTOHOMHO YHUKATU Mepelkoa. TakuM 4YuHOM, JUIsi OTpUMaHHS Ta 3a0e3ledeHHs
IpYMOBOr0 YIpPaBJliHHA aBTOHOMHUMM O0’€KTaMH y peallbHUX yMOBax MOTpiOHa
nodynoBa Ta MIATPUMKA 3a37ajeriib BU3HAYEHO! TeOMETpUYHOI (GOpPMU Tpymu
aBTOHOMHUX 00’€KTiB, SIK €IMHOTO I[JIOTO MIPOTATOM BCi€i Micil.

B nanuii MOMEHT OCHOBHMM NUTAHHIM € BUKOPUCTAHHS 3aC00iB MOHITOPHUHTY
00poOku iHopMalii, sKi J03BONSIOTH BeJMKMM rpynam BITJIA aBTOHOMHO
oOMiHIOBaTHCh iH(popMaliero i 00pobnaTH iHbopMaliiro Ha GopTy.

KpiMm Toro B Teopii Ta Ha MpakTHIli CTBOPEHHS Ta 3aCTOCYBAaHHS ICHYIOUYMX
BUMOT TMiABUIIEHHS e(EeKTUBHOCTI TpymnoBoro ympasimiHHs BITJIA Bumaraerbcs
30UIbLIEHHS BUTPAT Ha po3po0Ky MaTeMaTUYHOrO Ta MPOrpaMHOro 3abe3neveHHs Ta
3MEHIIEHHS BUTPAaT HAa BUKOHAHHS OE3MUJIOTHUMHM JIITAJTLHUMH anapaTaM pPi3HUX
3aBlaHb Ta Miciii. BuUcyBaHHS Takux BHUMOT € HEOOXiTHMM i Juis 30epekeHHs
koH(irypauii rpynu BITJIA Ha eTani rpynoBoro mojisoTy B yMOBax Jii 30BHIllIHIX Ta
BHYTPIIIHIX JAecTabini3yrounx (akTopiB Ta OOMEXEHHS MOXJIHBOCTEH iCHYIOUHX
METONIB Ioa0 3abe3nedeHHs CTiHKocTi Tpynmu aBToHOMHMX BIIJIA nipu
JIEUEHTPasi30BaHOMY YTpPaBJliHHi.

JUis ycyHeHHs BU3HA4€HOTrO MPOTHpIvYs B AMCepTauliiiHidi poOOTi BHpilIeHO
aKkTyaJIbHEe HayKOBe 3aBJaHHS 100 PO3POOKH METOIB Ta apXiTEeKTypH MPOrpaMHOTro
3a0e3neueHHss A JEUEHTPalli30BaHOTO TPYIMOBOTO YIpaBIiHHA Oe3MiIOTHUMHU
nitaneHuMu anapatamu (BITJIA) 3 ypaxyBaHHSM ocoOJiUBOCTel X JWHaMiKu, a
TaKoX po3poOJIEeHO MaTeMaTHU4HY MOJENb AJs €KCIEPUMEHTAILHOTO JOCHIKEHHS
e eKTUBHOCTI yIpaBJIiHHS TPyTNOBUM MoJiboToM BITJIIA.
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Tomy nuceprauis Kup’snosa A.1O. € akTyanbpHO0.
AOCTOBIPHOCTI T2 HOBU3HH.

HaykoBa HOBH3Ha pe3yJIbTaTiB AUCEPTALINHOTO JOCHIIKEHHS MOJIATaE B
HACTYITHOMY:

1. Bnepue po3poOneHO apXiTekTypy Ta MporpamHe 3a0e3leyeHHs is
yrpaBiiHHA Ta Bizyamizauii rpynoBux moiboTiB BIIJIA, mo ©0a3yeTbcss Ha
BUKOPUCTaHHI JCLIEHTPATi30BaHOI apXiTEeKTypud B3a€EMOJii Ha OCHOBI CXeM
KOHCEHCYCY Ta TeTEPOreHHUX BEKTOPHUX MOJIIB JJIsl BIACTEKEHHS 3aaHOi TpaeKTopil
pyxy. 3a3HaueHe mNporpaMHe 3abe3nedyeHHs BiJIPi3HAETHCSA BiA BIIOMHUX JIHIHHUX
Mojerne 3aBHsAKd iHTerpanii aBToniyioTiB BITJIA, mo po3muproe MOXIMBOCTI
MPaKTHYHOTO 3aCTOCYBaHHS 3a MeXaMu icHyrouux mijgxofiB. [Iporpamue
3a0e3MeyeHHs J03BOJIsIE MIATPUMYBATH pi3HI CTAaTyCH MicCiii Ta JpOHIB Ta Hajae
MOJXJIUBOCTI KOpHCTyBayaM BHMKOHYBAaTH pi3HOMaHITHi Hii 4epe3 iHTepdeiic mis
rpyNoBOrO yMpaBiliHHA. BHKOpUCTaHHSA [JaHOTO TPOrpaMHOro 3abe3NeyeHHs
no3BoJisie kepyBatu rpynamu BITJIA st BUKOHaHHS pi3HMX 3aBJaHb, 3MEHIIYIOUYU
€HepreTHYHi Ta YacOBi BUTPATH Ha BUKOHAHHS 3aBJ/1aHb.

2. VYIOCKOH&JIEHO METOA TMPOCTOPY BiIHOCHUX CTaHiB s (QopMyBaHHS
rpynoBoro ymnpasiiHHs BITJIA, wmo Binpi3HsS€TbCs BiJ BiIOMUX 3aKOHIB KE€pYBaHHS
TOYKOBUMHM MacaMHM BpaxyBaHHsIM JuHamiku mnonsoty BIUIA. Peanizauis
3a3HAYEHOTO METOJAY JO03BOJIAE€ MiHIMI3yBaTH 3arajbHy €HEprito, HEOOXiAHYy s
nigtpumku rpynu  BITJIA, BpaxoByroum BiacTtaHb MK cycigHiMu BITJIA Ta
HeoOXiJHY KOPEKIiI0 Kypcy, 10 AO3BOJIMIIO 3HU3UTH eHeprocrnoxuBanHs Ha 20 %.

3. YnockoHasieHo MeToa (opMyBaHHS Kepyrouux BIUIMBIB HaBeleHHs BIIJIA,
KW BiIpi3HSAETbCS BiJl TpaAMLIHHUX 3aKOHIB KEpyBaHHS 3aCTOCYBaHHSM METOIY
HeJliHiHHOTO cUHTe3y. MeTOoJl He BPaxOBYE TOUHE BiJICTE)XXEHHS KEPYIOUMX CHUTHAJIIB
KiHeMaTuuHUMH Mojensmu BITJIA, mo no3Bosise icTOTHO 30iIBIIUTH €(EeKTUBHICTD
BUKOHaHHA Micili. BpaXyBaHHsS cuJI TIpUTSATYBaHHS Ta BiJIITOBXYBaHHS, IO
pearyioTb Ha 3MiHUM B JAMHaMilli TPyNu Ta CepelOBHUINA, J03BOJISE ONTUMI3yBaTH
nuisxu BITJIA nis 3HMKEHHS 3arajlbHOTO 4acy Micil Ta BUTpAT eHeprii JJis Tpynu 3
15 BITJIA, o npu3Beno A0 CKOPOUYEHHS Yacy BUKOHaHHS Micii Ha 25 %o.

4. 3ampornoHoBaHO Mojenb rpynoBoro mnonabory BIUUIA B cepenoBuiui
MATLAB/Simulink, sixa, Ha BiIMiHy BiJ CIIpOILIEHUX MoOJelel, peali3ye HeJliHIHHY
JUHaMIKy arapariB i CTaHJApTHI aBTOMUIOTH MJi KOXXKHOTO 3 HUX, IO J03BOJISE
NPOBOIUTH HaJAlITYBaHHS TMapaMeTpiB Yy 3akoHaX TIpyNoBOr0O YINpPaBiliHHA,
OlLliHIOBaTH Jif0 arMocdepHUX moJiB Ha rpynoBuii momit BIUIA, a Takox
3MiHCHIOBATH Bi3yallizallito OJepKaHUX pe3yJIbTaTiB.

Cuiz 3a3HaYUTH, 110 OTPHUMaHi B poOOTi pe3ybTaT € KOPEKTHUMHU 1 6a3yroThCs
Ha BiZIOMOMY MaTeMaTHYHOMY amapari, JO0BEJAEHUX TEOPETHUUYHUX TBEP/UKEHb, a
TaKOX Ha pe3yJibTaTax MpPOBEACHUX EKCIIEPHUMEHTIB 3a JOMOMOIOK MaTeMaTUYHOIO
MOJIeJIFOBaHHS MaTeMaTHuUHI BUKJIAAKH W JOBeIeHHs, HaBeAEeHI B poOOTI, TaAKOXK €
KOPEKTHUMH.



PesynbraTl JOCTiAXKEHDb NMPUHHATI 10 BripoBakeHHs B Cektopi Ne 5 oGopoHun
Mmicta KuiB (akt Bix 18.08.2023 p.); B8 TOB «IuTeprexdopapa» (akt Bix 12.01.2024
p.); B HaBYaJibHOMY mpoueci HauioHaJlbHOro TEXHIYHOrO YHIBEpCUTETY YKpaiHu
«KuiBcbkuit mosiTexHiuHUM iHCTUTYT iMeHi [ropst Cikopceekoro» (akT Big 12.02.2024
p.) npu BukiagaHHi gucuumuiind «[IpoekTyBaHHs KiOep-Qi3MUHUX CUCTEM» s
CTYACHTIB OCBiTHbO-KBaJidikauiiiHoro piBHs «bakanaBp» cneuianpHocTi 121
«IHXeHepist mporpaMHOro 3a0e3MeueHHs .
akaJeMiyHOI J100pOYeCHOCTI.

3a cBOIM 3MicTOM aucepraliiina po6ora 3100yBaua Kup’siHoBa A.1O. noBHicTIO
BianoBigae CTaHaapTy BUIIOT OCBITH 3i crieiayibHOCTI 121— [H)KeHepis mporpaMHOro
3a0e3neveHHs Ta HalpsMKaM JOCHiXKeHb BiMOBiIHO 10 OCBITHBOT MPOTrpaMu
«[HXkeHepist mporpaMHOTo 3a0e3MeYeHHs.

HuceprauiiitHa poOoTa € 3aBeplIEeHO0 HAYKOBOK TMpaleld i CBIIYMTH MpO
HasBHICTh 0COOMCTOr0 BHECKY 3/100yBaya y HayKOBW HampsiM AJSl yIOCKOHAJIEHHS
iCHYIOUMX METOJiB MiABUIIEHHS €(PEeKTUBHOCTI (YHKUiIOHYBaHHS Ta JOCTYIHOCTI
TeTePOreHHUX PO3MOAIIEHUX HepelsliiHuX 6a3 JaHMX B YMOBax BIUIMBY
BHYTPIIIHIX Ta 30BHILIHIX AecTabiizytounx (pakTopis.

PosrnsiHyBIIM 3BIT MOAIOHOCTI 3a pe3yibTaTaMu MEpEeBIpKU IMCEPTALiHHOT
poOOTH Ha TEKCTOBi CHiBMaAiHHSA, MOXHa 3pOOUTH BUCHOBOK, IO AMCepTaliiiHa
pobdota Kup’sHoBa Aptemis FOpiiioBrua € pe3yabTaroM CaMOCTIHHUX AOCHIIKEHb
3mo0yBaya i He MICTUTh eJIeMeHTiB ¢anbcudikaiii, koMmmiysauii, ¢abpukauii,
riariaty Ta 3amno3ddeHb. BukopucTaHi ifeil, pe3ynbTaTH i TEKCTH IHIIMX aBTOPIiB
MaroTh HaJIeXHI TMOCWIaHHS Ha BiAmoBigHe mkepeno. lIpuHuMnM akagemivuHOl
N00poYecHOCTi He OyJIM MOpPYILIEHI.

Otxe, mocTaBJIeHEe HayKOBE 3aBJaHHS 100 PO3POOKH METOJIIB Ta apXiTEKTypH
nporpaMHoOro 3abe3leyeHHs MJs JeleHTPaTi30BaHOTO TPYNOBOTrO YNpaBJIiHHA
0e3MiJIOTHUX JIiTATBHUX amapariB 3 ypaxyBaHHSM OCOOJMBOCTEH iX JMHaMIKH, a
TaKoX po3poOKka MaTeMaTHUYHOI MOJENi i €KCIePUMEHTAILHOIO AOCIHIKEHHS
e(eKTUBHOCTI ympaBiiHHA TrpynoBuM mnonbotoM bBITJIA, Bupimeno. 1 e
HiATBEPKYE, IO 3100yBay TOBHOIO MipOKO OBOJIOJAIB METOJOJIOTIED HAyKOBOT
JISTBHOCTI.

MoBa Ta cTWIb BUKJIA/IeHHs pe3yJIbTaTiB.

Huceptartitina po6ota Kup’sHoBa A.FO. HamucaHa yKpaiHCBKOIO MOBOIO. 3a
CBOIM 3MICTOM JHCepTallis BiANOBiJa€ HilOUAM BUMOraM IIOAO JMcepTaliii Ha
3100yTTS HAYKOBOTO CTYNEHs JoKTopa ¢inocodii i sBiise coO0or HAyKOBY IpaLto,
siKa MiCTHUTh CYKYITHICTh HAyKOBHUX TOJIOXKEHB Ta pe3yJIbTaTiB, BUCTABIEHUX aBTOPOM
JUIs TyOJIiyHOro 3axMcTy. Takok poOoTa Mae BHYTPIlUHIO €JHICTb i CBIAYMTH MPO
0coOHCTHI BHECOK aBTOpa y HayKy.

Odopmiennss auceptauii BimmoBizae BuMoram JlepkaBHUX CTaHOApTiB
Vkpaiuu. TekcT auceprauii HamucaHi I'paMOTHOIO TEXHIYHOIO MOBOIO, SICHO Ta
3p0o3yMiio. ABTOp BipHO Ta OJHO3HAYHO BHUKOPUCTOBYE 3arajlbHOBIZOMI TEXHiuHi
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TEPMIHM Ta MOHATTA. MaTepian BUKIAAEHUH y JOTIYHIN MOC/IJOBHOCTI BiAMOBIIHO
JI0 TIOCTABJIEHOT METH Ta 3aBJaHb JAOCIiIXKEHHSI.

Huceprauisi cKinagaeTbes 3 BCTYMY, 4 po3AiliB, BACHOBKIB, CITUCKY JiTepaTypu
Ta A0JaTKiB. 3aranbHuii 06car aucepTailii 206 CTOpiHOK.

Y BeTynmi HaBeIEHO OCHOBHY XapaKTEpUCTUKY poOOTH, OOIpyHTOBaHO
aKTYyaJIbHICTb JOCJIIIKEHHS.

Y nepmiomy po3aijii AWCEpPTaHT pO3MUISIAAE €TaM CUCTEMHOrO aHaii3y
po3pobku iHpopmMauiifHux cucteM. [IpoBOIUTH OrJISA Ta MOPIBHSIBHHWIA aHasi3
HaWOINbII TOWIMPEHUX MiAXOAIB A0 rpymnoBoro ymnpasiiHHa BITJIA, Bu3Havae
BUMOTU [0 CTBOPEHHS CHUCTEMU MPUNHATTS pilleHb B pI3HUX CUTYyaLisX
3actocyBaHHs rpynu BITJTA.

Apyruii po3miji TpUCBAYEHO PO3pOOIl IeLUeHTpaTi30BaHOI0 YIpaBliHHS Ha
OCHOBI METOAY HEOAHOpPIAHOro BeKTopHOro mois ans rpyn BIUUIA. BupimeHHs
3aBJIaHb YIIPaBJiHHA, IO PO3TJAAAIOTECSA B POOOTI, IPYHTYIOTHCA Ha i€papXiuHOMY
MigX0Ai 10 KOOPAWHOBAHOTO BUKOHaHHS aBTOHOMHMUMHU BIIJIA nitakoBoro tumy
Pi3HUX MiCiil, B IKUX € HEOOXITHUM BUKOPUCTAHHS CTpaTeriii NpsiIMyBaHHS LUISXY.

[TepenbavaeTbes HasBHICTH Ha KoxHOMY BITJIA HanmamToBaHOTO cTaHIAPTHOTO
aBTOIIJIOTa, KWW 3 OCTAaTHBbOK TOYHICTIO MOXKE BiJCJiJKOBYBAaTH BXiJHI CHUTHAIH
piBHs HaBeleHHs. Ha ubomy piBHI y CBOKW uepry [HilOTb 3aKOHHU YIpaBJliHHA 3
ypaxyBaHHSIM LiJieH, sKi GOPMYIOTECS AJIS yIpaBIliHHS MJIaHYBaHHSM MiCiH.

Tperiii po3ain mnpucBSYeHUH pPO3poOLI MPOrpaMHOTO 3a0e3MEeUYeHHS IS
rpynoBoro ymnpasiiHHs BIIJIA. Po3poOneHe mnporpamHe 3a0e3nedyeHHsi BKIIOYAE
METOAM KOHTPOJIO 3a MOJIOKEHHSM, MIBHIKICTIO Ta B3aEMOJI€I0 As 3a0e3nedeHHs
CUHXPOHHOTO CJIiyBaHHS BU3HAYEHOMY MLIAXY. ba3oBi ajiropuTMud CUHXPOHHOI
poboTH, MOWIYKYy UUIAXY Ta KOHCEHCYCY MaloTh BHpillajbHE 3HAYEHHS Ui
edeKTUBHOI HaBiramii Ta cuuxposizauii M BITJTA.

YeTBepTHid po3IiJ MpUCBSUEHUI po3podLi MporpaMHOro 3abe3neueHHs AJis
yrpaBJliHHsA Ta Bi3yanizauii rpynoBoro noisoty BITJIA. Tlporpamue 3abe3nedeHHs
CIIyrye iHTepdeiicoM MiX CKIaIHUMHU MOJENSIMU JaHUX IOA0 TPAEKTOPii MONbOTY
BITJTIA Ta xopucTyBaueM, SKOMY IMOTpiOHE IiJlicCHE BidyalbHE MPEICTABIECHHS LUX
Mojienieit. ANTOpUTMiYHA HAHIMHICTh Y TOE€IHAHHI 3 OPIEHTOBAaHUM Ha KOpHUCTyBaua
JIN3aifHOM Ma€ BeJIMKe 3HaYeHHS JAJIS 3aJ0BOJIEHHS JKOPCTKUX BUMOT 10 TOYHOCTI Ta
HagiliHOCTI. Y I1IbOMY KOHTEKCTi TporpamMHe 3a0e3levyeHHs He JMUIe Kepye
Tpaektopisimu BITJIA, arne i nepekiiaae 1i TpaekTopii Ha Bi3yaJlbHy MOBY.

Odopmnennss auceprauiiiHoi poOoTu Bianosigae BuUmoram Hakazsy MOH
VYkpainu Big 12 ciuas 2017 p. Ne 40 «IIpo 3aTBepakeHHs BUMOT 10 O(OPMIIEHHS
aucepTauiin.

OnpuiioAHeHHs pe3yJibTAaTIiB AMcepTaliifHOT podoTH.

OCHOBHI HayKOBi pe3ylbTaTH JucepTaliifHol poOoTu omybiikoBaHi B 12
HAayKOBUX TIpalsx, cepel SKUX 4 HayKoBUX cTareil B (axoBUX IKypHauax,
3arBepkeHUX MOH Vkpainu, a Takox 8 myOmikauili B Marepianax HayKOBUX
KoHpepeH1iii.



PiBeHb HaykoBUX IyOJikauiil JOCTaTHRO BUCOKMA. Bei pe3ynbratn HayKoBHX
JOCHiKEHb BUCBITJIEHI B CTATTIX 3 MOBHUM OOIPYHTYBaHHSM Ta ITiATBEPIKEHHIM
JnocToBipHOCTI. Hemae mopylneHb MNPUHLMIYY —aKalAeMidHOi J0OpOYeCcHOCTI.
Ocobuctuii BHECOK 3400yBaya y BCiX HAYKOBUX ITyOJTiKallisX € BATOMHM.

TakuM 4YMHOM, ONMPWITIOJHEHHS HAYKOBMX pe3yJbTaTiB MOBHICTIO BiAMOBigae
BUMOraM [0 JAuceprauiii gokropa ¢inocodii, BucBitieHum y «llopsaky
NPUCYIKEHHs CTyleHs Aokropa ¢inocodii...» ([ToctanoBa KMY Bin 12.02.2022
No 44).

Hepouiku Ta 3ayBaxeHHs 10 AUcepTaUiiiHOI po6oTH.

1. Tlix yac OOrpyHTYBaHHS akTyaJlbHOCTI TEeMH JAucepTauii He HaBeAEHO
KUJIBKICHUX XapaKTEpUCTHK, SKi MATBEpPIKYBaIM 6 caMe akTyalbHICTh HAyKOBOTO
3aBJIaHHs LI0J0 pO3pOoOKU MexaHi3MiB rpymnoBoro ynpasiiHHs BITJIA 3 ypaxyBaHHsM
0ocoOJIMBOCTEN JAMHAMIKK pealibHUX cucTeM «aBtomiioT-bIUJIA». Tlpu ubomy
BBAXAl0, 10 JOCUTH BAXIUBUM € TPOBEIEHHS MaTeMaTHYHOrO MOJIEIOBAHHS Ta
BUKOHAHHS OOUYHCTIOBAIBHMX €KCIIEPUMEHTIB 3 METOK OLiHIOBaHHS e€()EeKTUBHOCTI
pO3po6IEHUX aITOPUTMIB.

2. B puceprauiiiHiii pobOTi aBTOpPOM YIOCKOHAJIEHO METOH (OpMyBaHHs
Kepyrouux BIUIMBIB HaBeaeHHS BITJIA, sikuii BiIpi3HS€TbCS Bil TpaAULIIMHUX 3aKOHIB
KEepYBaHHS 3aCTOCYBaHHSIM METOAY HEINiHIHHOro CHUHTE3y, L0 JO03BOJISIE ICTOTHO
30UTBIIUTH  €()EeKTUBHICTH BUKOHAHHS MicCiil. YIOCKOHaJleHO METOA MPOCTOpPY
BIJTHOCHUX CTaHIB i1 QopmyBaHHS rpynoBoro ymnpasniHHs BIIIA, mo
BIJIPI3HAETHCA BiJl BiIOMUX 3aKOHIB KE€pyBaHHS TOYKOBUMM MacaMU BpaxyBaHHSIM
nuHaMmiku nonboTy BITJIA. Pearizaiis 3a3HaueHOro MeTOAY J03BOJISE MiHIMI3yBaTH
3araJibHy eHepriro, HeoOXiaHy ast mixrpuMku rpynu BITJIA, BpaxoByrouH BiaCTaHb
Mix cycigHiMu BITJIA Ta HeoOXigHy Kopekuito Kypcy. [aHi METoau 1 allrOpUTMH €
JIOCUTh €(EeKTUBHUMHU, TIPOTE cilif Oysio O po3rsHYTH U 1X HEHONIKH, aJKe MPOLEC
iHTerpaiii HOBUX MeTOAIB B poOoTy kepyBaHHs rpynamu BITJIA He Moxe Oytu
BUKOHaHO O3 TMOTipIIeHHS IHIIMX XapaKTepUCTUK. AJle TakuX BIJOMOCTEH B
IvcepTalii HeMae.

3. B TpeThoMy po3aiJi AucepTalii HaBeAeHO MPHUKIJIA] pPO3pOOKH MPOrpaMHOro
3abe3neueHHs i rpynoBoro ynpasiiHHs BITJIA, y skoMy HeoOXiqHWI KOHTPOJIb 3a
MOJIOXKEHHSM, UIBUIKICTIO Ta B3a€EMHUM pPO3TAllyBaHHSAM JJIi CHHXPOHHOIO
CNIiIyBaHHs BW3HAUEHOMY MLUIIXY Ui iHTepdelicy omepatopa peaizoBaHO Ha
Windows. Bbyno 6 IOLIIEHO PO3MISHYTH MUTaHHS peaiizallii Takux 3acobiB s
onepauiitnux cucrem Linux Ta MacOS.

4. B ogucepranii po3MISHYTO [MUTaHHS [POrPaMHOro  3a0e3NedYeHHs
NpU3HAYEHOTO JJIsS KOHTPONIO Ta Bisyamizauii mnoneoTiB rpyn BIUIA, dxe
JIEMOHCTPYE MOEIHAHHS CKJIQAHUX CHUCTEM YIpaBJliHHS Ta MEepefAoBUX TEXHOJOIIH
rpadiuHoro peHaepunry. IIpoTe, Ha MO AYMKY, IOLUIBHO Oyino © 3poOuTH
iHTepdetic 6LTBII iHTYITUBHO 3pO3yMIIUM AJI OmepaTopa.

5. BayBaxkeHHS 10 oGOpMIIEHHs poOOTH: B Pi3HHUX po3liigax poOOTH 3MiHHI
OOHOTO TUMY BHIUIAIOTBCS pi3HUM (opMaTyBaHHAM (BEKTOPH 1 Marpuli);
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HEKOPEKTHO BHKOPUCTOBYIOTBCS CUMBOIM Jedicy 1 THpe; YeTBEpTHH pO3Mi
NepeHacHueHUl pucyHKaMu 6e3 JOCTaTHBOTO TOSICHEHHS; 3aroJIOBOK BiipBaHHii Bij
TEKCTY (CTOp. 73).

BBaxaro, 110 BUCJIOBJIEH] 3ayBaX€HHS He € BU3HAYAJIBHUMHU i HE 3MEHIIYIOTh
3arajbHy HayKOBY HOBU3HY M MPAaKTUYHY 3HAYMMICTh Pe3yJIbTaTiB Ta HE BIUIUBAIOTH
Ha MO3UTUBHY OLIHKY JUcepTaliiiHOT poOOTH.

BucHoBoK npo auceprauiiiny po6ory.

BBaxaro, mo auceprauiifHa po6orta 3m00yBaya cTyrneHs AOKTopa ¢inocodii
Kup’snoBa Apremisa IOpilioBuua Ha TeMy «Metoau Ta mporpaMHe 3a0e3rneueHHs
JELUEHTPaITI30BaHOTO YIPABJiHHS TPYMOBUM MOJLOTOM OE3MJIOTHUX JTalbHUX
amapaTiB Ha OCHOBI Teopii HEOJHOPIAHOTO BEKTOPHOTO TOJs» BHUKOHAHA Ha
BHCOKOMY HayKOBOMY piBHI, HE MOPYIIY€E MPUHLMIIIB aKaJIeMidHOT JOOpOUYECHOCTI Ta
€ 3aKiHYEHUM HayKOBUM JociikeHHsSM. CYKYMHICTb TEOPETHUHHUX Ta MPAKTHYHMX
pe3ynbTaTiB HaBeleHOI poOOOTH BHINlye HayKOBe 3aBIaHHs, IO Mae€ iCTOTHeE
3HaueHHs [Uld rany3i 3HaHb 12 — IHdopmariiini TexHosorii. /Juceprauiiina poboTa
32 aKTyaJIbHICTIO, MPAKTUYHOI LIHHICTIO Ta HAyKOBOI HOBH3HOIO TMOBHICTIO
BIATIOBIJa€ BUMOraM YWHHOTO 3aKOHOAABCTBAa YKpaiHW, 0 nepeadadeHi B m. 6 — 9
«ITopsnKky NpUCYIUKEHHS CTyIeHs AoKTopa ¢inocodii Ta ckacyBaHHS pillleHHS
pa30BoOi creliagizoBaHOI BUEHOI pagu 3akjaay BHINOI OCBITH, HAYKOBOI YCTaHOBH
PO TIPUCYJDKEHHS CTYyNeHs HokTopa ¢inocodii», 3arBepkeHoro IloctaHoBOMO
KabGinery MinictpiB Ykpainu Big 12 ciuns 2022 p. Ne 44,

3n06yBau Kup’ssHoB Aptemiit FOpilioBHY B IMOBHI Mipi OBOJIOJIIB METOIOJIOTI€I0
HayKOBOI AiSUIBHOCTI Ta 3aCIyrOBY€ Ha MPUCYIKEHHS CTyIeHs JoKTopa ¢inocodii B
ranysi 3HaHb 12 — IHpopmauiitHi TexHomoril 3a cnenianbHicTio 121 — IHXeHepis
MIPOrpaMHOro 3abe3MeyeHHs .

PeuenseHnr:

JoueHT kadeapu iHGopMallifHUX CUCTEM Ta TEXHOJIOTi
¢bakynbTeTy iHpOpMaTUKH Ta OOYMCIIIOBAIBHOT TEXHIKH
HatlioHanbHOro TeXHIiYHOr0 YHIBEpCUTETY YKpaiHu-
«KHIBCHKUI MOMITEXHIYHUH IHCTUTYT iMEHi Irost Clmpcmc,&ro»
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KaHAuaarT TEXHIYHUX HAYK, JOOCHT

« & » ceprins 2024 poky

Aucu 14 Y10




