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3 npotokoiy Ne 13 Bix ORSApnsi 2076 p. 3acinaHHs
KaeZipH TEXHIYHMX Ta IIPOrpaMHUX 3aC00iB aBTOMATH3ALII]
HanjionansHoro Texniunoro yHiBepcutery YKpaidu
“KniBcekuit moniTexuiunuit inctutyt imeni Iropst Cikopcskoro”

BYJIX ITPUCYTHI:

- 3 KadenpH TEXHIYHHX Ta IPOrpaMHKUX 3aco6iB aBromatn3anii (TTI3A) DAIIIE:

3aB. kad., K.T.H., gou. Llamap B.C., npo¢., a.1T.H., npod. XKyuenko A. 1.,
npo¢., A.T.H., npod. XKyuenko O. A., mou., K.1.H., gon. A6pamora A. O., joI.,
K.T.H., pou. byraesaJl. M., nou., k.T.H., mou. Ksitka O.O, mom., K.T.H., HOIL
Kopamox [I. O., gom.,, «.T.H., gou. JlagieraJl.P., gom., K.T.H., JIOII.
[Inamnxin C. B., gou., k.T.H., gou. Ca3sonos A. 0., monu., x.T.H. Curtaikos O. B.,
mou., K.T.H., fou. Cxnagannuii . M., mou., K.T.H., nou. Spomyxk JI. [I., CT. BUKIL.
Kypaxoecekuit . 10., ctr. Buxn. PhD, Xyuenko JI. K., cT. BHKI., K.T.H., JOL.
3anopoxenp 10.A., cr. Bukn, PhD, Kup’ssos A.IO., cr. BukI, PhD,
Koporuncekuit A. II., cr. Buki. JIykinrok M. B., npos. imk. Cramxkesuy IT. M.

— 3 Kaenpyu aBTOMaTH3aLii eHepreTHIHUX npouecis (AEIT) IHCTUTYTY aTOMHOI Ta
tennoBoi enepretuku (IATE) KIII im. Irops Cikopcekoro:
3aB. Ka(., A.T.H., npo¢. Bonomryx B. A., gow., x.1.H., nou. Crenanens O. B.

CIIYXAJIMA:

1. IloBinomneHnsa acmipaHta Kadempy TEXHIYHMX Ta NpPOTPaMHHX 3acobiB
aBToMaTu3auii Biramcpkoro Bormama MukomaiioBnya  3a MarepianaMu
nucepraniinoi poboru “Cucrema xepyBaHHs MynsTHpoTopHMM BITJIA Ha ocHOBI
HeMpOMEpEXKEeBOi  Bi3yanbHO-iHepUiaNbHOT omoMeTpii” moxaHoi Ha 3m06yTTs
CTyneHs fokropa ¢inocodii
3 ranysi 3HaHb 15 ABTroMaTH3alis Ta NpHIano0yayBaHHA
3a crenianeHicTIo 151 ABTOMaTH3aLis Ta KOMI IOTEPHO-IHTErPOBaHi TEXHOJOTII.
OcBiTHBO-HayKOBa mporpama — ABTOMATH3alis Ta KOMII'IOTEPHO-IHTErPOBaHi
TEXHOJIOTII.



Temy muceprauiiinoi po6orn “CuHre3 cHCTEMH KepyBaHHA TEXHOJOMIYHHM
MPOLIECOM JIY)KHOTO OUMNIIEHHS JAN3EJBLHOr0 nmajnusa’ 3aTBEPKEHO Ha 3acCiflaHHI
Buenoi paan imkenepHo-Ximiunoro ¢akynsrery (IX®) KIII im. Irops
Cikopcbkoro (mporokon Ne 11 Big “28” nucronaga 2022 poky), HayKOBHM
KepiBHHKOM  mnpu3HayeHo Miuienbkoro Bonopumupa BacuisoBuua  Ta
nepesaTBepUKEHO Ha 3acimanui Buenoi paan QaxynbTeTy aBTOMaTH3allii,
npomiicnoBoi inxenepii Ta exonorii (PAIIIE) KIII im. Iropsa Cikopcekoro mia
HazBolo  “Cucrema  kepysauus  mynsTuporopunm  BIIJIA  Ha  ocHoBi
HelipoMepexeBoi BizyansHo-iHepiiansHoi ogometpii” (mpotokon Ne 12 Big “25”
rpyass 2025 poky). Haykosum kepisHukom mnpusHaueHo Kosamoka Jmutpa
Onekcanaposmya.

2. 3anuTaHHA 10 3100yBaya.

3anuTaHHA 3a TEMOIO AMCEpTalii cTaBwiM: K.T.H., gou. Ilanap B. C., x.T.H,,
nou. Casonos A. 10., n.1.1., npod. XKyuenko A. L, A.T.H., npod. XKyuetko O. A.,
K.T.H., pou. Jlaniesa JI. P., n.1.H., npo¢. Bonomyk B.A.

3. Buctynu 3a o6rosopeHoo pobotoro.
B obrosopeHHi aucepTauii B3AnM ydacTs: K.T.H., fgol. Ilamap B. C., K.T.H,,
nou. Cazonos A. I0., 1.1.1., npod. XKyuenko A. L., A.T.H., npod. Bonouyk B. A.

YXBAJIMJIM:

I. IPUUHSATH takuii BUCHOBOK IPO HAyKOBY HOBH3HY, TEOpETHYHE Ta
NpakTHYHE 3HAUEHHS Pe3yNIbTaTiB AMCEPTALiiHOrO JOCIi/UKEHH:

1. AKTyaJBbHICTh TeMH JAOCIIKEHHSI

3abe3rneyeHHs MOBHOI ABTOHOMHOCTI 0€3MiOTHMX JITAaJbHUX amapartiB B
yMoOBax BifCyTHOCTi abo npumyumeHHs curHamis GNSS sanuuaerscs oaHHM i3
rOJIOBHHX BHKJINKIB cydyacHOi po6otoTexHiku. I{a mpo6Gnema HabyBae KpHTHYHOI
Bard Mig 4Yac NOJBOTIB HE JHIIe B MiA3EMHHX KOMYHiKaliiX, a H mobnusy
MacHBHHUX iHOPacTpyKTYpHHX cropya (aamb, MOCTIB), AKi HEMHHY4Ye €KpaHyIOTh
cymyTHMKOBHMil curHan. 3a Takux oOCTaBHH HaBirauiiiHa cHcCTeMa TNOBHHHA
rapaHTyBaTH He JIMUIE BHCOKY TOYHICTB 1 3aBajocTiiikicTh, ane i 3[aTHICTh
hopMyBaTH [€TaibHy IPOCTOPOBY KapTy, sKa € HEOOXiZHOK yMOBOIO AK JUld
Be3nedHoro 06XoLy Mepeltko, TaK i /Ui NoAaIbIIol HdPoBol 3D-peKOHCTPY KU

00'eKTiB.

AHani3 cyyacHUX TeHZEHLill BHABIAE CYTTEBI OOMEXEHHA KIACHYHHX
MeToxiB ojomerpii. ICHyioui anrOpuTMH, IWIO CIHPAIOTBCA HA BiACTEKEHH:
pospimkenux o3Hak (3okpema VINS-Mono Ta ORB-SLAM), BTPAvaioTh
cTabiNpHICTH Mijl Yac WBUAKNX MAHEBPIB Ta B YMOBax iHAycTpiankHoi 3a6y10BH 31



CKNAZHOI0 ONTHYHOIO MOBepXHelo (MOHOTOHHMH OeroH, BIAGAHCKM ckia Ta
metany). Bopuouac axkTtyansHi BHMOrHM anapaTHoi ONTHMi3auil JAMKTYIOTb
HeoOXiZHICTb BiAMOBH BiJ BaXKHX i JOPOTHX JIa3ePHHX CKaHepiB Ha KOPHCTb
HOCTYNHILIMX MOHOKYJAPHHX Kamep. SIkicuuii ctpubox y po3ss'ssauHi wi€i
npoGnemu 3abe3nedye TexHonoriyHuii mporpec y cdepi rmub6okoro HaBYaHHs.
BHKOpHCTaHHA HOBITHIX HeiipoMepe)x J03BONAE TEHEPYBaTH IUUIBHY KapTy
raubunn  Gesnocepenueo 3 opHOro 3o00paxeHHA. 3aBOSAKH 1LLOMY KOHTYp
KEpyBaHHA OTPHMY€ BHYEpNHy iH(popMmauilo Npo HABKOJMIUHIA mpocTip And
TPAEKTOPHOrO pyXy. 3 OrJIsAy Ha BHLIe3a3Ha4eHe, po3pobKa HaBirauiiHHX CHCTEM,
AKi KOMIUIEKCHO TMOENHYIOTh HeHpOMepexeBy TIeOMETpil0 3  TOYHHMH
IHEepUIaIbHUMH ~ BUMIDIOBaHHAMH, €  aKTyalbHHM  HayKOBO-TPHKIaAHHM
3aBIAHHAM.

2. 3B'si30k po0OTH 3 HAYKOBHMH NPOrpamMamM, NJiaHaMH, TEMaMH

Huceprauiiidy po6oTy BHKOHaHO Ha Kadeapi TEXHIYHHX Ta NPOTpaMHHX
3aco6iB aBroMaTH3auil HalioHanbkHOro TEXHIYHOrO YHIBEPCHTETY YKpaiHH
«KuiBcbkuil monitexuiynuii iHCTHTYT iMeHi Irops Cikopcbkoro» BiANOBIAHO O
Mnady HayKOBHUX AOCIiIKeHb 32 TeMOK «CTBOPEHHS KOMII' IOTEPHO-iHTErpOBaHUX
CHCTEM KepyBaHHS TEXHONOTIYHMMH IpolecaMH Ta BHPOOHHITBAMH A
3abe3neyeHds SKOCTI TMNpOAYKHii Ta pecypco30epexeHHs» — [aep)KaBHUM
peectpauiinuii Homep 0121U114712.

3. HaykoBa HOBH3HA OTPHMAHHX pe3y/bTaTiB

V nucepTallii ofiepkaHi Taki HOBI HayKOBI pe3yJIbTaTH:

- Brieplie pO3poONeHO CHCTEMY MOHOKYJIAPHOI  Bi3yanbHO-iHepLiankHOl
OZIOMETPIi, 1110 MOENHYE HelipoMepeKeBi OLIHKHM 1iNbHOI reomeTpii cuend (MoGe)
Ta aNropuTMH npsmoi reomerpuuHoi peectpauii (ICP) y cxemy onrtumizauii Ha
ocHoBi daxTop-rpada, 1110, Ha BIAMIHY BiJl ICHYIOYHX aHAJIOTIB, 3abe3neuye cTiliky
po6oTy Ta HU3bKHiA Apeii HaBiralii B yMOBax BiJICyTHOCTI TEKCTYP.

- YIOCKOHANIEHO KpMTepiii onTuMisallii i 3ajadi OUIHKM TpaekTopii Ta
craniB BITJIA, sakuii KOMIJIEKCHO BpPaxOBY€ MpPEIHTErPOBaHi MO3H, 3MilIEHHs XMap
TOYOK MDK KaJpaM{ Ta anpiopHi reoMeTpHYHi 3HaHHS Bifl Hedpomepexi, IO
NO3BOJAE B paMKaX €OMHOI 3ajayi MiHiMizauil moxubku noenHaTH Bi3yanbHi
obmexenns Big ICP Ta iHepuiansHi JaHi, MiABHILYIOYM TOYHICTH OIIHKH
Mmaciraoy. _

- BIieplie po3po0NIeHO CHCTEMY MIATPHUMKH TpPUHHATTA pillleHs Juis
koHQirypauii napamerpiB anroput™misB VIO/SLAM Ha Goprosux Edge-
mnargopMax, sKa Ha BiZIMIHy Bifl iCHyIOYHMX MiJXOJiB BHUKOPHCTOBYE BHSABIIEHI
3aKOHOMIPHOCTI «TOYOK NeperuHy» YacoBOi CKIAAHOCTI 0OYHCIEeHb Ta Pe3yNbTaTH
MopiBHANBHOrO aHamizy edexruBHocT] OibnioTex HeniHiAHOI onTUMizawii
(GTSAM, SymForce, Ceres). Lle 103Bonsi€ 33 paxyHOK TOYHOCTi NMO3HIiIOBaHHS,
IIiEHOCTI F€OMETPUYHMX JAHHUX Ta YacTOTH OHOBJIEHHS CTaHIB 3a0€3NeYMTH
CTaOUIBHICTh KOHTYpiB aBTOHOMHOIO KepyBaHHi B yMOBax OOMeXeHHX
004HCTIOBANIEHUX PECYPCIB.

- IiCTAIX MOZAJBLIOrO PO3BHTKY MAaTeMaTH4YHi MOJEN CHCTeM KepyBaHHs
BIUIA B ymoBax [hii 30ypeHb Ha OCHOBi HEYiTKOro Ta JiHiHHO-KBafipaTHYHOIO



perynaTopis, MapaMeTpH AKHX aanToBaHO J0 4acoBOl 3aTPHMKH, 1110 BHHHKAE MNpH
poGotri VIO-anroputmis. lLle ao3sonsie BpaxyBaTH 3ami3HeHHS y KOHTYpI
3BOPOTHOroO 3B'A3Ky Ta 3aGe3neunt craGilizauilo BHCOTH B yMOBaX BiTPOBHX
30ypeHs.

4. Teopernune Ta NpaKTHYHE 3HAYEHHsI pe3yabTaTiB poborw,
BNPOBAANKCHHS

TeoperuyHe 3HayeHHA oOJepXaHUX pe3yJbTATIB MOJAraE B PO3ILMPEHHI
3acan mnoOynoBH aBTOHOMHMX HaBirauifinux cucrem BITJIJA B ymoBax
iHpopmMauiiiHol  fmerpajauii Ta  HEBH3HAa4€HOCTI  cepe/oBHIIA.  30KpeMa,
oOrpyHTOBaHO €IMHY MOJENb Ha OCHOBiI (hakTOop-rpadha, sKka MOENHYE amnpiopHi
reoMeTpHYHi 3HAHHA TpaHCHOPMEPHUX HelipoMepeix, alrOpUTMH peecTpalii XxmMap
TOYOK Ta iHeplialbHi BUMipIOBaHHS, 110 [03BOJIMIIO pO3B'A3aTU NpoblieMy BTPATH
opieHTalil B HETEKCTYpOBaHOMY MpOCTOpi. 3ampornoHOBaHO MOAU]IKOBaHHU
KpuTepii ans GanaHCyBaHHS Bi3yalbHHX Ta iHepUiaJbHHX (DaKTOpiB, a TaKOX
iHpopMaLifHO-TeOpeTHYHHUI MiAXia HAa OCHOBI eHTpomii AN Binbopy KIOYOBHX
Kaapis, mo chopMyBaio TeopeTHuHy 6a3y Ais HiBeloBaHHs Apeiidy MacmrTaby
6e3 3pocTaHHs 0OUHCTIOBAIBHOI CKIanHOCTI crcteM SLAM.

[Tornu6neHo Teopir0 aBTOMAaTHYHOTO KepyBaHHS AHMHAMi4HMMH 00’€KTaMH
32 HafsBHOCTI YaCOBMX 3aTPUMOK, BHKJIHMKAaHUX poOOTOI HelpoMepeKeBUX
aNropuTMiB Hasirauii. JloBeneHO 3aKOHOMIPHOCTI BIUIMBY LMX 3alli3HEHb Y
KOHTYpi 3BOPOTHOr'O 3B’5I3Ky Ha JAMHAMIKY amnapata, 10 JO3BOJHIO O0IpYHTYBaTH
NPUHLMNM  ajanTanii napameTpiB HEYiTKOro Ta JiHiHHO-KBaZpaTH4YHOIO
perynsaTopis.

[TpakTH4He 3HA4YeHHA OTPUMAHHX pe3yJbTaTiB NOJArac y HaCTYITHOMY:

— PobactHa HaBirauis Ta iHcrmekTyBaHHA iHGpacTpykTypu. 3abesnedeHo
BHCOKOTOYHY aBTOHOMHY Jokamizauito BITJIA y cknagHux iHOycTpianbHUX
cepeloBULIaX. ANrOPUTM BHpIly€ KPUTUYHY MNpobnemMy BTpaTH TPeKIHry B
nokanigx 6e3 cymyTHukoBoro mokpurtsa (GNSS) a6o 3 HHU3BKOTEKCTYpOBaHHMH
MOBEPXHSAMH, U110 € OOOB'A3KOBOIO YMOBOK i mojanbiiol skicHoi 3D-
PEKOHCTPYKLii 00'eKTiB.

— AnapaTHa oONTUMi3allis Ta 3/elLIeBIEHHS KOMIUIEKCY. 3aiHCHEHO
edeKTUBHHH MNepexin Bif BHKOpHCTaHHS MacHBHMX LiDAR-ckaHepiB 1o jerkoi
MOHOKyNIsipHOI kaMepH. Lle nae 3mory 6e3mepemKofHO iHTerpyBaTH HaBiramiiHy
CHCTEMY Ha KOMMAKTHI JpOHM, #Ki oOGnagHaHi JOKaNbHHMH GOpPTOBUMH
HeliponpuckopioBayamu (Edge GPU).

— Apanranis obuucnens s Edge-nnargopm (Real-time). Po3poGieno
METOAMKY, IO JO3BOJISIE CHCTEMI JHHaMIYHO 6anaHCyBaTU MK piBHEM AeTanizanii
3D-xMap TO4YOK Ta LIBMAKICTIO OHOBIEHHsA ofomertpii. Lle rapantye craGineHy Ta
Oe3nepebiiiHy pobOTy BaXKKHX HEHpPOMEPENKEBHX MOMeNell y pexuMi pealbHOro
yacy Ge3nocepeHb0 Ha GOPTOBOMY KOMIT'IOTEPI.

— IligBumenHs crtabinbHOCTI KOHTYpY KepyBaHHs. CyTTeBO MiHIMi30BaHO
BIUIMB amapaTHUX YacOBHMX 3aTPUMOK (CIIpHYHHEHUX pOOOTOI0 KOMITHOTEPHOTO
30py) Ha 3arajJbHy CHCTeMy KepyBaHHS. 3aBASKU LEOMY 3a0e3ledyeH0 TOYHE
YTpUMaHHS 3alaHOi BUCOTH Ta TpaekTopii nonsoty BITJIA mix yac iHcnekuidHuX
Miciit HaBiTh B yMOBax AUHaMiYHUX BITPOBHX 30ypeHb.



5. AnpoGauin pesyantatis gnceprauii

Pesy/bTaTH JOCHILKCHb, BHKNALEHHX y auceprauii, Gy/n0 BHCBITICHO Ha
TAKHX HAYKOBHX KOH(EpEHUiAX:

1. XI MixHapoaHa HayKOBO-NPAKTHYHA KOH(EpEeHUis MONOAMX YYEHHX,
acnipaHTiB i CTYACHTIB «ABTOMATH3ALIA Ta KOMI'I0TEpHO-iHTErpoBaHi TEXHOJIOT11
(AKIT - 2025)» (M. Kuis, 2025 p.).

2. XII Mixunapogua Haykoo-Texniuna Internet-kondepenuin «CyyacHi
MeToaH, iHgopMalliiine, mporpaMue Ta TexHiuHe 3a0e3nevyeHHs CHCTEM KepyBaHHA
OpraHi3aliiiHO-TeXHIYHHMH Ta TEXHOIOMYHIMH Kommuiekcamu» (M. Kuis, 2025 p.)

6. JloTpUMAHHA NPHHLMNIB aKafeMiunoi 106pouecHOCTi

3a pe3yabTaTaMH HaYKOBO-TEXHIYHOI eKCMEepPTH3H  JAHCEpTallis
Biraucbkoro b. M. BH3HaHA OpHTiHATBHOI POGOTOIO, SKa HE MICTHTh €JIEMEHTIB
danscudikauii, komninauii, pabpukauii, nnariaty Ta 3aM03UYEHb.

7. Nepenik ny6aikauiii 3a TeMo10 aAucepTauii i3 3a3HaYCHHAM OCOOHCTOrO
BHECKY 3100yBaua

3a pe3yNbTaTaMH AOCHIIKeHb ony6/ikoBaHo 5 HayKoBHX myOnikawii, y ToMy
YHCII:

— 3 craTTi y HAayKOBHX (paxOBHX BHOAHHAX Y KpaiHH,

B T.u. 0 cTareil y AKMX umMcio cmiBaBTopis (pasoM i3 3mo0yBadem) Ginbiue
JBOX 0CI0;

— 2 Te3 BUCTYIIIB HAa MKHApPOAHHX HAyKOBHX KOH(EPEHIIIsX.

[Tepemnik myOmiKaLii.
CrartTi y HaykoBHX (pax0BMX BUaHHAX YkpaiHu KaTeropii «b»:

1. Birancexuit, 5. M., & Kosamok, . O. (2025). ITopiBHsHHS MpOTrpaMHUX
peamiszauiit anroputMy Bundle Adjustment ana sapasi SLAM. Bicuuk HTYY
“KIII imeni Irops Cikopcekoro”. Cepia: XimiuHa iHXEHepis, €KOJOrii Ta
pecypco3bepexeHHs, (1), 48-55. https://doi.org/10.20535/2617-
0741.1.2025:325837 (ocobucmuii eHecok: aHaniz IicHyiouux 6ibniomex, wo
peanizyiomy anzopumm Bundle Adjustment. 3anpononoséano npozpamne piwieHHs
0na nopieHaHHA 6ibriomex 3a wWeUOK0OiE0, Kiabkicmio imepayil, 3HAYEHHAM
NOMUNKY HQ Mecmogux Habopax OaHux).

2. Biraucekuii, 6. M., & Kosamok, [. O. (2025). IlopiBHAHHA cHCTEM
kepyBanHs MynsTHpoTopuM BITJIA. Bicauk HTYY “KIII imeni Irops
Cikxopcekoro”. Cepis: XimiyHa iHxXeHepis, eKOJNOris Ta pecypcosbepexenns, (3),
52-60. https://doi.org/10.20535/2617-9741.3.2025.340377 (ocobucmuii execok:
nopiensnenull ananiz cucmem xepyeanna BIIJIA ons 3adaui cmabinisayii eucomu.
Pospaxoeano napamempu cucmem na ocnogi IIl/[-pecynamopa, nedimkoi nocixu
ma NiHIUHO-K6AOPAMUYHO20 Peyiamopa.)

3. birancekuit, b. M., & Kosamok, /I. O. (2025). Anroput™ Bi3yaipHO-
iHepuidHOI OJOMETpii 3 BHKOPHCTAHHAM IE€OMETPUYHO-OPIEHTOBAHOI HEHPOHHOI
mepexi. Bueni 3anuckn THY imeni B.1. Bepnaacekoro. Cepis: Texniuni Haykw,



Tom 36 (75), Ne 6, 52-60. https://doi.org/10.32782/2663-5941/2025.6.2/07
(ocobucmuti  eHecok: 3anponoHOBAHO  apximexkmypy —cucmemu  8i3yansHo-
iHepyianbhoi  odomempii, wjo 6asyemovca na inmezpayii  2eomempuuno-
OpIEHMOGANOI  HelUPOHHOI Mepedci ma memoodia umosipnicHoi onmumizayii.
Cmeopeno it mamemamuyry mooens 6 medcax €0uHo20 gaxkmop-zpagha, 30iticneno
npocpamKy peanizayiio).

Marepiann kondepenuiii:

4, KoBamoxk M. O. biranceknit Bb. M. MarematuuHa Mozaens
myabTHpOTOpHOrO BITJIA 3 6-DOF. ABTOMaTH3aLlis Ta KOMI’IOTEPHO-IHTErpoBaHi
TexHouorii - 2025: marepianu XI MixxHapoaHOi HAyKOBO-TIPaKTHYHOI KOHpepeHLii
MOJIOAMX y4YEHHX, acnipaHTiB i ctyaenTiB (AKIT — 2025) — Kuis, 7 tpaBus 2025 p.
— K.: KIIl im. Iropa Cikopcbkoro, ISBN 978-966-990-144-6 — C. 41-42
(ocobucTHit BHECOK 3100yBaya: BUBEICHHA PiBHAHb AUHAMIKH, M0OYyI0Ba MOAEI,
(G opMynIOBaHHS BUCHOBKIB).

5. Kosamoxk 1. O., Biraucekuii b. M. ITigBuiueHHs eheKTHBHOCTI Bi3yanbHO-
iHepuiifHOi OJOMETpPii 3 BHKOPHCTAHHAM IE€OMETPHYHO-OPIEHTOBAHOI HEHPOHHOI
mepexi. XII MbxHaponHa HaykoBo-TexHiyHa internet-koHdepenuis "CyuacHi
MeTOoH, iHpopMalliiiHe, MporpaMHe Ta TeXHiuHe 3a6e3[eYeHHs CHCTEM KEpyBaHHSA
Oprani3alifHO-TEXHIYHHMH Ta TEXHONOTiYHUMH KoMIutekcamu" — Kuis, 2025 p. -
HauioHanpHuii  yHIBEDCHTET Xap4OBHX TEXHOJIOTiH. (0COOHMCTHI  BHECOK
3no0yBaya:  KOHLENLIsA  JOCHIIKEHHHA, [POBEAEHHA  EKCIIEPUMEHTIB 3
HEeHpoMepeKEeBUM (POHTEHIOM).

SAxicte Ta KinpkicTe nyOnikawii BiamosimaroTh “IlOpsAAKY NpPHCYIKEHHS
cTynmeHs Jokropa ¢itocodii Ta ckacyBaHHs pillleHHs pa30BOi CreliaNi30BaHOI
BUCHOI pajil 3aKiaZy BHIIOi OCBITH, HAayKOBOI YCTAHOBH IIPO MNPHCYHXKEHHS
CTyneHs JoKTopa ¢inocodii», 3arBepmxenoro ITocraHororo KaGinery MinicTpis
Ykpainu Bif 12 ciuns 2022 p. Ne 44”.

Hucepranis birancekoro Bb. M. odopmnena BignosizHo [0 BHMOT,
BuKJIafeHnXx y Hakasi MiHicTepcTBa ocBiTH i Hayku Ykpaiau Ne 40 Big 12 ciuns
2017 poky «IIpo 3atBepmxenns Bumor 1o opopmnenHs aucepraniin.

II. BBAXKATH, mo aucepraniifHa pobora Birancekoro b. M. “Cucrema
KepyBaHHs MynbTHpoTOpHHMM BIIJIA Ha oCHOBI HeHpoMepexeBOi Bi3yaibHO-
iHepuianpHOi OIOMETPIi”, WO NOAaHa Ha 3100yTTA CTynmeHs nokTopa dinocodii 3
raxy3i 3HaHb 15 ABToMaTH3aLis Ta Mpuiafo0yayBaHH
3a cnenianbpHicTIO 151 ABTOMaTH3aIis Ta KOMII' IOTEPHO-IHTETPOBAHiI TEXHOMOTI1
3a CBOIM HayKOBHM piBHEM, HOBU3HOIO OTPMMAHHUX PE3yJIbTaTiB, TEOPETHIHOK Ta
NPaKTHYHOIO LIHHICTIO, 3MICTOM Ta 0()OPMJICHHAM MOBHICTIO BiAMOBi1a€ BUMOTaM,
[0 Npea’sBIAIOTH A0 AUCEpTauiil Ha 3100yTTd cTyneHs AokTopa ¢imocodii Ta
BIAMOBIAAE HANpPAMKY HAyKOBOTO MIOCIIDKEHHA OCBITHBO-HAyKOBOI MpOrpaMu
KIIIim. Irops Cikopcekoro «ABTOMAaTH3alis Ta KOMII IOTEPHO-IHTErpOBaHi
TEXHOJOTI» 31 cneyianbHocTi 151 ABTOMaTH3auis Ta KOMIT'IOTEpHO-iHTErpoOBaHi
TEXHOJIOTII.



III. PEKOMEH/1YBATH:

1. quceprauiiiny poboty “Cucrema kepyBanus MynabTHporopuum BITJIA Ha
OCHOBi HelipoMepexeBoi Bi3yaJlbHO-iHeplianbHOl ojloMeTpii”’, nojany birancbkum
Bornanom MukonaiioBiuem Ha 3100yTTa HaykoBOro ctynens aokropa ¢inocodii,
10 3aXHCTY Y pa3osiii cnewianizosaniii Bueniit pai.

2. Bueniii pani KITI im. Irops CikopcbKoro yTBOpHTH pa3oBy cIeliajli3oBaHy
BUEHY paay Y CKnai:

["onosa:

1.T.H., npodecop, 3aBiayBau xadeApH KOMM'IOTEPHO-IHTErPOBAaHUX ONTHYHHX

Ta HaBirauiiinux cucreM HanioHanbHOro TexHiyHoro yHiBepcuTeTy YKpaiHu

«Kuiscekuii momitexHiunmii iHctutyt iMeHi Irops Cixopcekoro», bypay

Hapin IBaniBHa.

Unenn:

Penenzentu:

K.T.H., JOLEHT, JOLEHT KadeApH TeXHIYHHX Ta IPOrpaMHUX 3acobiB
aBToMatu3anii HamionaneHoro TexHiYHOro  yHiBepcuTeTy  YKpaiHH
«KuiBceknii nomitexHiunuii inctutyT imeHi Irops Cikopcbkoro», Ca3oHoB
Aptem IOpiiioBHuy.

noktop o¢inocodii (PhD), nouent, crapmmuii BuKIagad Kadenpu
aBTOMaTH3alii Ta CHCTeM HepyiHIBHOro KOHTpoiwo HanioHalbHOro
TEeXHIYHOro yHiBepcuTeTy YKpaiHu «KHIBCBKHH MNOJNITeXHIYHHMH IHCTHTYT
imeHi Iropsa Cikopcekoro», Momot Anapiit CepriiioBuy.

OdiuiliHi ONOHEHTH:

K.T.H., JOLEHT, JOUEeHT KadeApH aBTOMaTH3alii Ta IHTENEKTYaJbHHX
iHQopManiiHUX TexHoyorii BIHHHIBKOrO HalliOHAJBHOrO TEXHIYHOIO
yHiBepcutety, Maciiii Poman BacuaboBuy.

K.T.H., IOLEHT, 3aBiayBay4 kadenpu iHpopMaLiiiHHX TEXHOOTIH eNeKTPOHHHX
3aco6iB HanionansHoro yHiBepcutery "3amopizbka molsiTexHika", MaJuii
Ounekcanap IOpiiioBny.

["onoByrouuii Ha 3acifaHHI
K.T.H., JOLEHT, 3aB. Kadenpu TI13A
KIII im. Irops Cikopcbkoro Biraniit LIATIAP

Buenuii cexkperap
xadenpu TII3A SApocnas XXYPAKOBCHKUI



