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BIATYK
odiniiinoro OIIOHEHTA, AIOKTOpPa ¢  TeXHiYHHX HAYK, npodecopa
Hixonascskoro Birania Banentunopuua - Ha AHcepTANiiny poboTy

Kypascokol Ipunn Mukonaisnu Ha TeMy «TeopeTHdni 0cHOBH, MeTOJH Ta 3ac00H CTBOPEHHS Ta
(pyHxkunioHyBaHHS MBHAKOJAHHAMIYHHX TreTeporeHHHX KOMII'IOTEPHHX MepexX KPHTHYHOIO
3aCTOCYBaHHS», MKAa MO0JaHA HA 3J00yTTH HAYKOBOOr0 CTYNEHS OOKTOpPA TeXHIYHHX HayK 3a
cneuiaabuicTio 03.13.05 — « KoM’ soTepHi cHCTEMH Ta KOMIIOHEHTH»

AKTya/IbHICTE TEeMH

Ha croromni CTpPIMKHMH TEMIIAMH pPO3BHBAETHCA BIPOBAIPKEHHA OE3NUIOTHHEX anapatiB vy
NPOMHMCIOBL Tany3i Ta BHKOPHCTAaHHS iX 3a MOABIHHEM IpPH3HAYEHHAM, y Pi3HHX CcepeIoBHINAX
nepecyBanss. OIHOI 3 HAHGLIBIIMX MPOGIEM MOCTAE B3AEMOIA OGE3MLIOTHHX alapaTiB y MOBITPIHOMY
cepenoButi (BITJIA) 3 GhyHKIIOHYBAHHSAM Yy CKJIaJl IIBHIKOJMHAMIYHHX I'€TEPOT€HHHUX KOMII IOTEPHHX
Mepexk (LII'KM). Kputhune 3acTocyBaHHA TakHUX PYXOMHX MEpeX B CKIATHMX METEOYMOBax, NpH
HAasBHOCTI MEXaHIYHMX IepelllKo[ Ta paJiOeleKTPOHHHX 3aBal, 3 OOMEKEHHM eJIEKTPOXHBIICHHIM
BAMarae po3po0KH TEOPETHUHHUX 3acal, Mojenci, MeToliB Ta 3aco0iB CTBOpeHHS Ta (YHKUIOHYBAHHS
IIT'KM 3 ocoGiiBoIO yBarow I0 eHeproedeKTHBHOCTI po3podinoraHHX pimeHs. ToMy npeicTaBieHi B
Jqucepraniiinii po6oti XKypaecekoi [. M. HaykoBi Ta npakTHYHI pillleHHS 3a3HAY€HOI BaXIIMBOI HAYKOBO-
TeXHIYHOI NpobieMH MatOTh OCOONUBY aKTyalIbHICTb.

Jluceprariiitna poGoTa BUKOHAHA y Bi/IIIOBIHOCTI [0 3aBJlaHb TAKHX NPOrPaM:

1) MDKHapomgHHX:

1) €C TEMPUS:

“Green Computing and Communications” (TEMPUS GreenCo, Ref. No. 530270-
TEMPUS-1-2012-1-UK-TEMPUS-JPCR, 2012-2015 pp.);

“Model-Oriented Approach and Intelligent Knowledge-Based System for Evolvable
Academia-Industry Cooperation in Electronic and Computer Engineering” (TEMPUS
CABRIOLET, Ref. No. 544497-TEMPUS-1-2013-1-UK-TEMPUS-JPHES, 20122015 pp.);

— “Modernization of Postgraduate Studies on Security and Resilience for Human and
Industry Related Domains” (TEMPUS SEREIN, Ref. No. 543968-TEMPUS-1-2013-1-EE-
TEMPUS-JPCR, 2013-2017 pp.);

—~ “National Education Framework for Enhancing IT Students’ Innovation and
Entrepreneurship” (NEFESIE, Ref. No. 530576-TEMPUS-1-2012-1-SE-TEMPUS-SMHES, 2012-
2016 pp.);

2) €C Erasmus+:

— “Internet of Things: Emerging Curriculum for Industry and Human Applications™
(Erasmus+ ALIOT, Ref. No. 573818-EPP-1-2016-1-UK-EPPKA2-CBHE-JP, 2016-2019 pp.);

- “Innovative Multidisciplinary Curriculum in Artificial Implants for Bio-Engineering
BSc/MSc Degrees” (BIOART, Ref. No. 586114-EPP-1-2017-1-ES-EPPKA2-CBHE-IP, 2017-
2020 pp.);

2) HaliOHAJBHHX:

—  Ilporpama indopmarusanii Mukonaiseskol obaacti ma 2004-2006 poxu (po3nopsKeHHS
rojioBH MukonaiBcekoi oOnaepsxkanminictpanii Bin 07 munns 2004 p. Ne 310 p), B sxiii 3m00yBay
Oparna y4acTp K 3aCTYIHHK FOJIOBH HAYKOBO-TE€XHIYHOT pajau;

—  HaykoBo-gmociuiyHa pobora (magami — HJP) InctuTyTy iMmynbCHHX mpoLeciB Ta
texnonorii (IIIT) HAH Yxkpainu «[IpoBectu nocnifeHHs Ta CTBOPHTH PeryIbOBAHUI reHepaTop
IMITYJIbCHHX CTPYMIB JUIS Pi3HOIMIIEIAHCHOTO HeJiHIMHOTO HaBaHTaxeHHs» (Ne mepik. peectpamil
01950020694, 1996 p.), B sikiit 3100yBay Opaia yyacTh SK BHKOHABEIb; _

—  HJP YopHOMOpchkoro nepikasHoro yuisepcuTeTy iMm. Iletpa Morunu «Po3pobiaeHHs
NONIMETPHYHUX JATUMKIB 1H(POPMALIAHO-BEMIPIOBAIBHAX CHCTEM 3 JKMBJICHHSM €JIeMEeHTIB Bij
BUMiproBaLHOro curuamy» (Ne gepxk. peectpamii 01150000316, 2015-2016 pp.), B skiii 3000yBay



Opasia yuacTh K BUKOHABEUb;

— HJP Yopaomopcekoro Hauionanshoro yHiBepcurery (UHY) im. Ilerpa Morunm
«Po3pobieHHs - Ge3ApOTOBHX  eHeproHe3awleHHUX  iHGOpPMAUiHHO-BUMIPIOBAIBHHX  MEpex
KPHTUYHOIO 3aCTOCYBaHHS BIHCHKOBO-IIMBINBHOTO Ipu3HaveHHs» (Ne Jgepx. peectpamil
01170000447, 2017-2018 pp.), B gkiit 3n006yBad Opaia y4acTs SK BiAMOBiIaIbHAN BUKOHABEIb;

— HAP YHY im. Ilerpa Morumn «Po3pobneHHs HalCy4acHIINOro iHTepaKTHBHOIO
HaBYAJILHO-TPEHAXXEPHOrO TA AHANITHYHO-KOHCYJIBTATHBHOTO KOMIUIEKCY BilfCHEKOBO-IIHBLIBHOIO
npu3HadeHHsay (Ne mepx. peecrpanii 0118U000193, 2018-2019 pp.), B sKiii 31006yBauy Gpana
y4acTh SIK BUKOHABEIb; '

—  HAOP. YHY iM. Ilerpa Morwm «Po3pobGnenHs MoOUIEHUX ManorabapuTHHX Ta
cTaiioHapHuX Oe3qpOTOBMX NPHIANIB paHHBOI JIarHOCTHUKH, NPOQiNaKTHKH, JHKYBaHHI Ta
MOCTTPaBMATHYHUX BiJHOBIEHb BIHCHKOBO-UMBUIPHOIO 3acTOoCyBaHHA» (Ne nepx. peecrparil
0119U100422, 20192020 pp.), B sKiit 3m00yBau Opaya y4acTh SK BiMORIJATbHHN BUKOHABEIb.

HaykoBa HOBH3HA 0/1epKAHHX pe3y ILTATIB

Hayxoa HoBu3Ha pobotH JKypascekoi 1. M. nosnsirae B Takomy: _

— yHOCKOHaleHWH Metron MopnemosanHs TpaekTopii BIIJIA Ha OCHOBI CTOXacTHYHHX
nudepeHIiialbHAX piBHAHBL J03BOJNIsie BpaxoByBatH y Tpaektopii BITJIA Mexamiuni nepemkomu Ta
30BHimmHI 30ypeHHs (po3ain 2);

— BIlepIIe 3anpoloHOBaHHi MeToy Bu3HadeHHS 4acy KuTTa [[IIT'KM kputHuYHOrO 3acTOCYBaHHS
no3Bonse nonepenutd Brpaty BITJIA Ta yTounwuTH macmoptHEi dac pobotm BILUJIA B 3amesxHOCTI Bin
ocobNMBOCTeH iOro excruryaranii (po3min 2);

— BHepIle 3alpONOHOBAHHI METOJ CHHTe3y CyO-onTHMAaNbHHX MapumpyTiB cyO-poie BIIUJIA Ha
OCHOBI HelipoHHOT Mepexi Xondinga 1o3Bose 31HCHIOBATH «CaMO3aro€HHM» POIO Iifl 4ac KPHTUYHOI'O
3actocyBanus IIII'KM (po3zin 3);

— Ha0yB NOJANBIIOrO PO3BHTKY METOJ rapaHTOBaHOi HocTaBKH iHQopMamii Mix xkibep-
¢izpynuMu 00’exkramu (K®O) 3 BHKOpHCTaHHAM TpaHcepHHX BYy3TiB Ta XMapHHX CEpBICiB, IO
no3Bouisie 3abe3neunty Qynxuionysanng IIII'KM npu Bincyrnocti 38’ a3ky Mixx KO (posgnin 4);

— YIOOCKOHAIICHWH METOH NiABUINEHHA KPHOTOCTIMKOCTI IIEpelaBaHHUX TMOBINOMIIEHH 3i
creranorpaiyHUM  3aKpuUTTAM KopucHOi indopmanii mo3BONfAE MIABHILKTH piBeHb Oe3meku
¢yukuionyBanHs ILII'KM (po3ain 4);

— Habyna m[OJANBIIONO PO3BHUTKY MareMaTHYHa MOJENs Jucrerdepusanii 3aBJaHp B
OararosaepHUX OXHOIIPOIECOPHHUX KOMII'IOTEPHMX CHCTEMax 3 OOMEXKeHUMH eHepreTHYHHMHU
pecypcaMH, 1o TO3BONKIIO 3MEHIIHTH eHeprocnoxusanus mpouecopa BITJIA Ta miasumuTH MBUAKICTH
pearyBaHH4 Ha KDUTHYHY CHTYalito (po3ain 5);

—  Brieplle 3alpPONIOHOBAHUH METO/ YCyHEHH: NyOmoBaHHs BHKOHaHHs ¢yHKnii BITJIA no3sonse
smeHIMTH eHeproputpaTu LIIT'KM (po3zain 5); ' '

—  HabyB MOAANBIIOrO PO3BHTKY MeTos 0e3poToBoro nepenabanns eHeprii Mik K®O Ha ocHOBI
texuosorii PoWiFi, mo no3sonse 30inpmmTh yac xutrsa HITKM.

HaykoBa Ta IH)KEHEpHO-TEXHIYHAa HOBHM3HAa peE3yJbTATIB NOCHIIKEHb MIATBEPIXKYETHCA
nyOmikamisMe Ta NaTeHTaMH YKpainu, cepel sikux 2 MoHorpadii (ykp. Ta aurn), 23 crarrti y
3aKOpAOHHHX Ta (GaxoBHX BHANAHHAX YKpainu (3 axuX 3 craTTi NpoiHAEKCORaHI y HayKoMeTpHIHIi 6a3i
Scopus, 1 — y WoS, 1 — B obox MixHaponuux 0azax, Scopus Ta WoS; TakoX HH3Ka pobit
IpOiHJeKCOBaHa y MONBChKii HaykoMeTpuuHii 6a3i manux Index Copernicus International), 7 naTeHTiB
ta 43 Te3u momoBine# Ha Beeykpainckux Ta Mixuapogaux koudepenminx (1 pobora npoingekcoBaHa y
HayKoMeTpuuHi# 0a31 Scopus, 4 — B 6a3ax Scopus 1a WoS oaHogacno, 1 poGoTa — B HayKOMETpHYHI#
6a3i €BponeicrKoro HeHTPy AuepHHX poctimkeds CERN). |

IlpakTHYyHa HIHHICTEL 0JeP/KAHHX Pe3yJILTATIB
[TpakTHyHA NIHHICTH OTPHMAHUX JHCEPTAHTOM PE3yNLTATIB MOJIATAE Y TAKOMY:



1. OrpuMaRi MOKA3HAKY PEANTEHOTO Yacy JKATTA akymynaropis BITJIA, mo 103BoNse YTOYHIOBATH
nacnoprHEi yac pobota BITJIA 1-ro knacy B 3aleXHOCTI BiJi yMOB €KCILTyaTallii.

2. Po3poGnenuit mpotokon B3aeMonii BITJIA ta naszemuoro KL uepe3 xmapHmit cepic Google
FireBase, mo N03BONSE B INBHAKOAMHAMIUHHMX TeTEPOreHHHX PYXOMHX Mepe)kaX KODHIYBaTH 3ajady
Kkoxuoro BITJIA Bxke nif 4ac i1 BHKOHAHHS.

3. Po3pobnennii  aqropHT™M  pe3epBYBaHHA pECYPCiB  OKpPEMOro sapa 0araTosJepHOro
onHOKpHCTanpHOro obuncmoBanpHoro mnpomecopa (CPU) BIUIA ans ofumcneHB nepiioueproBoi
BAXKITHBOCTI (38189 YIIPABJIiHHS MOJIEOTOM).

4. Po3poOneni CTPYKTYpHI Ta CXEMOTEXHiuHi DilIEHHS TETEPOTeHHOI MOHITOPHHIOBOI MeEpeKi
peecTpanii MOpCEKMX KOHTEHHEPIB, 110 NepeHeceHi yepe3 GopT cyiHa MOPTOKPAHOM, Ul iHPOPMYBaHHSA
KariTaHa cyIHa 3acof0aMu JNOKaIBHOI Mepexi cyHa Oe3 MiIKIIO4YeHHs 10 [HTepHeT.

5. Po3po6iieni 1epCneKTHBHI KOHCTPYKTHBHI pilnenHs ¢yHKuioHanbHuX koMnoHeHTiB BITJIA
(3axmimeHi 3 nmareHTaMH YKpaiHH Ha KOPHCHY MOJENb) 3 MOJOBXKEHHM JKATTEBHM LMKJIOM OCTaHHIX 3a
PaxXyHOK OinblI €KOHOMHOTO BHTpPa4aHHS 3apaay akyMylsaTOpiB MmiJ 4ac GOpMyBaHHA MiAHOMHOI CHIH
BITJIA.

6. Po3pobneni CTPyKTYpHI Ta KOHCTPYKTHBHI pimeHHs Mainorabaputaux BITJIA (3axmmeni
[aTeHTOM YKpalHH Ha KOPHCHY MOJeNib) 3 BIPOBADKEHHSM IMiJCHCTEeMH KaTamylbTyBaHHS OJOKiB
nam’sTi, 3@ paxXyHOK 4YOoro 3AifcHIoeThes 3axucT iH(opMarii BITJIA, mo Bu3HaB aBapii, Ta ONOBIIIEHHS
KII npo koopauHaTH NafiHHA MOXYJIO 3 OIOKOM Iam’sTi.

Cniz 3a3Ha4UTH, 100 OLTBIIICTE pilleHsb, OTPHMaHUX B qucepTaniiHoMy nocnimkerHi pis BITJIA, €
npaue3faTHAMH Ta e€hEeKTHBHHMH IJId IHINMMX TUNiB OE3MiNOTHMX amapaTiB (HE TUIBKH JITaJbHUX —
BILJIA), siKi epecyBalOThCS B HETOBITPIHOMY CEPeIOBHIII.

Pesyneratd jaucepramiiiHOro JOCHIIKEHHS BIPOB3JDKeHI Yy BHpOOHMuUMEI mpouec IpH
3aBAHTAKCHHI/PO3BAHTAKEHHI  CYJEH-KOHTEHHEPOBO3iB, Yy MOTOYHiH NisVIBHOCTI  IiIPHEMCTB
JenapTaMeHTy XHUTIOBO-KOMyHaibHOi pofotn MuxonaiBebkoi MIiChKOI pajin, HaBUATLHOMY Hpoieci Ta
HAyKOBO-IOCHIJHHX poboTax YOpHOMOPCHKOro Hal[iOHAIBHOro yHiBepcurtery iMeHi Ilerpa Moruma ta
1H.

Crynine o0rpyHTYBaHHS HAYKOBHX 110J103KeHb, BHCHOBKIB 1 pexoMenaauiii, chpopMyiboBaHHX B
aHcepTanii

TooBHI HAYKOBi IOJIOMEHHS, OTPHMAaHi PE3YNBTATH JOCIIKEHHS T4 BHCHOBKHM JMCEpTalii He
BHKJIHKAIOTh CyMHIBIB. BOHH OOIpyHTOBaHi i3 3acTOCYBaHHSIM METOJIB MOOYIOBH PO3HOALIEHHX
KOMIT'FOTEPHHX CHCTEM Ta TPHHUMUIIB 1HTENEKTY PO, METOAIB CTOXAaCTUYHOI NUHAMIKA 3
BHUKODHCTAaHHSM YHCEJIBFHUX METOJIB BHpiIeHHA piBHAHHA JlaH)KeBeHA 3 ypaxyBaHHSM «IPOTYJITHOK
JIéBi», Teopis mepemaui iHpopMamii B KOMIIOTEPHHX CHCTEMaX, METOMIB 3aXHUCTy AaHHX, METOXIB 1
3aco0iB NpoeKTyBaHHs ¥ IMIUIEMEHTAN{] NPOrpaMHNX CHCTEM B aNiapaTHi pilmeHHs.

JIOCTOBIpHICTE OTPUMAHHX HAyKOBUX pE3YJIbTATIB 1 BHCHOBKIB II€peBipeHa MOPIBHAHHSIM
TEOPETHYHHX TOJIOKEHB 3 pe3y/IbTaTaMH MaTéMAaTHYHOTO Ta KOMII IOTEPHOr0 MOJAETIOBAHHA, & TaKoX
eKCIIEpUMEHTATEHUX JOCIIIKEHb.

CoopMynroBaHi B JucepTamiiiHili poOOTI HayKOBI IIOJIOXKEHHS Ta BHCHOBKH OOIDYHTOBaHi
TEOPETHYHO, IEPEBIPeHi EKCIIEPAMEHTAIBHO Ta MiATBEP/KEHI aKTaMH IPO BIIPOBAKECHHS.

3micT i o6csir gucepTanii Ta apTopedeparty

PoGora cxmamacTecs 3 aHoTamii (YKp. T4 aHri.), BCTYMY, INECTH PO3NLNIB, BHCHOBKIB, CITMCKY
BHKOpHcTaHHX akepen 3 400 HaliMeHyBaHb Ta II'ITH JOAATKIB.

Y Berymi oOrpyHTOBaHO aKTyaJbHICTH TEMH, a Tak0XK HaBeleHi o00’ekT, mpeaMmeTr i Mera
JOCIIIKEHHS, NOJIOYKEHHS HAyKOBOI HOBM3HM 1 TPaKTHYHOI I[IHHOCTI; BH3HAYEHO OCHOBHI METOIM
JIOCITIJKEHHS. ; i :

V mepmomy po3zmifi Ha OCHOBI MPOBEAEHOTd aHANMI3y CTPYKTYp MepexeBol B3aeMOii 06’€KTiB
reTeporeHHHX MEpeX PO3KPHTO IepeBarH BHKOPHCTAHHS LEHTPATi30BAHOIO YIPABIiHHS BCIEIO TPYIIOHD
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IPUCTPOIB Npu HewenuKii KimbkocTi BITJIA Ta no0ymyBaHHS reTeporeHHMX CTPYKTYP KOMITIOTEPHHX
Mepex 3 po3poONeHHAM MeTOIB po#oBoro ympariiHHA 3rpacto BIUJIA, pozbutoio Ha cy6-poi, — npH
30inemenni kinekocti BIIJIA y rpymi (3rpai). OGrpyHToBaHO, mo HaHOINBII NEPCHIEKTHBHUM €
pO3pOOIIEHHs] METOMIB Ta AINOPHUTMIB NEPEBH3HAYEHHS 3aja4 Ta IUlaHyBaHHA MapmpyTis BIUIA 3
ypaxyBaHHAM MIBHAKOAHHaMIYHHX BracTHBocTei PMM Ta JOCATHEHHAM CaMO3aro€HHA MeEpekeBoi
CTPYKTYpH cy6-poto. ChopmyneoBaHi BUMOTH /10 HASBHOCTI €JI€KTPOHHHX KOMIIOHEHTIB Ta MPOrpaMHHX
(GyHKIiH, sxi MaloTe OyTH peami3oBaHi y monboTHOMY koHTponepi Ha Gopry BILJIA. O6rpyHToBaHO
JOUINBHICTE BUKOPHCTaHHs HeiipoHHOI Mepexi Xondinga (HMX) gns ¢opMmyBaHHA MapuipyTiB
nepecyBanHs BIIJIA B oOmexenux npocropoBux kopuzopax. Ha ocHoOBi mnpoBezmeHoro amamisy
MOCTaB/IeHO OCHOBHY 3ajady — MIABUIICHHA €(QEeKTHBHOCTI (YHKLIOHYBaHHS IUBHAKOIHHAMIYHUX
reTeporeHHHX KOMI'IOTEPHUX Mepek KpuTuaHoro 3actocysanus (LIINKM) 3a paxyHOK moJOBXKEHHSs 4acy
skutrs BIUJIA ta nigBumenHs cridikocti III'KM 1o pepemkon 1 30BHINIHIX BIUIMBIB Pi3HOTO
MIOXODKEHHS.

Y npyroMy po3aisi 3alponOHOBaHI TEOPETHYHI Ta METOJONOTIUHI pilIeHHA IOJ0 BH3HAYEHHS
YTOYHEHOTO (BiIHOCHO 3a3HayeHoro y jokymeHrtauii BupoGHMKa BILUIA) wacy xurra ILITKM
KPHTHYHOI'O 3aCTOCYBaHHS 33 PAXyHOK OOUHCIEeHHS pealbHOl TPAEKTOPIT pyXy 3 ypaxyBaHHAM BiIXuJIeHb
yepes 30BHilIHI 30y pEeHHS. '

JIng aHaniTHYHOTO omMcy mapamerpiB pyxy srpai BILJIA samyueHwii (Ha BiAMiHY BiJ 3BMYHOTO
MaTEMAaTHYHOIr0 anapaTy Teopii aBTOMAaTHYHOIO YIPABIIHHS) MATEMATHYHHU anapaT CTOXaCTUYHUX
mudepeHnianbEAX piBHAHL JlaH)KeBeHa, 3a JOMOMOTOK) SKOTO 3a3BU4Yail OMHCYIOTHCH OPOYHIBCBHKI
nponecu. Takox enepme i onucy B3aemonii BIUJIA npu moOGynmysanni Ta QyHKUiOHyBaHHI 3rpai
BHKOpPHCTaHA TEOpis poHOBOTrO ymparIiHHA GionoriyHUMH 00’€KTaMHU 3 BIPOBAKECHHAM «IIPOTYIITHOK
JIépi» mna po3pobku ananita4Horo onucy Bimxunenb BIIJIA mpu 3oBHiImHIX 30ypeHHIX (MeTeOyMOBax
ab0 MexaHI{YHHX nepelmkojax) it «HonpoTiB JIéBi» [yif OMHCY pO3PUBIB TpPAEKTOpPii NpH HOKHAAHHI
6e3MiIOTHUMH anapaTaMy MapIupyTy AJs Iijzapsaaku 6aTapeii Ha BiOIOBITHEX CTaHIIAX.

Y TpersoMy po3aini mocnikeHo po30utTs 3rpai BITJIA Ba cy6-poi 3 BupimeHHAM 3anadi
komiBospkepa (TSP) s koxHOro cy6-poio okpemMo B 00MEXEHHX MPOCTOPOBUX KOPHAOPAX 33 paXyHOK
peanmizamii anrOpMTMIB IUIACKOTO TIOBOPOTY Ha OCHOBI aaropuT™My bBpayuidHi Ta BHKOpHCTaHHIM
HeilfponHOl Mepexi Xondinaa, Mo M03BOJHIO CIPOCTHTH IUIaHYBAaHHA pyXy 3rpai no 2D-pimwens ams
cy0-poiB 3 HACTYNHOIO KOHKATEHAMI€I0 y criibHe 3D-pitmeHHs.

Po3pobnennii MeTox BH3HAYCHHA IO (YHKIIOHYBaHHA 3rpai 3 po3bHTTAM Ha cy0-poi, sAKmi
JI03BOJTHB MiJBHIUTH TOYHICTH BH3Ha4eHHS HeoGcrexernol Imouri Ha 15,1 % 3aBOsku ypaxyBaHHIO
Oinpmoi CKymyeHocTi 3rpal HiK TNPAMOKYTHHK bpaxmaryntu uepe3 HeoOXimwicTh 3abe3neveHHS
HaiiiHoro ooMiHy manumu Mix BITJIA.

VY yerpepToMy pO31iii BHpillIEHA 3a1aua po3po0aeHHs 3aco0iB 06Ky BETHKOPO3MipHUX 06’ €KTiB
3a JIOTTOMOTOK PYXOMHX MOHITOPHHIOBHX Mepex. HaOyB mOJanmsIIoro po3BHTKY METOJ TapaHTOBAHOL
moctaBku iHdopMauii Mk 00’€KTaMH 3 BHKOPHCTaHHAM TpaHC(EpHUX BY3JB Ta XMapHHX cepBici (Ha
npuknani xmapaoro ceppicy Google Firebase) 3a paxyHok 3MiHM IPOTOKOJY B32€MOJIT DUISXOM JOJAHHS
nmapameTpie pe:kuMy Gynkiionysanus BITJIA ta yMoB iX HacTaHHs, o J03Boisde 3abe3nmednTH
¢yrkuionysanss [IITKM npu BimcyTHOCTI 3B’ 43Ky MiX 00’ €KTaMH.

VIOCKOHAIEHO MeTOA  MiJBHINEHHA KPHOTOCTIMKOCTI — IlepefiaBaHMX  MOBIZOMIEHb  3i
cTeraHorpadiyHuM 3aKpUTTAM KOpHUCHOI iHdopMalii 3a paxyHOK po3MimeHHs GPS-xoopaunar BITJIA y
CTETOKOHTEHHEepI B MeXax BITBHOIO MiCHI KaIpiB NpPOTOKOMy Iepeadi BiKPHTHX HaHWX, SKi
nepefaloThesl 3a JomoMorolo mportokony MAVLink BikpHTHMH KaHanaMH 3B°s3KY, LIO JIO3BOJISE
miABMINUTH piBeHbp Oesnmexn ¢QyHkuionysanus IIII'KM. Haseneni pesynbTard HaTypHOro Ta
KOMII FOTEPHOTO MOJIEJIIOBaHHS po3po0neHoi cucTeMH. Bu3HadeHuit 4ac MOBHOTO HHKIY CTBOPEHHS Ta
o0pobku mnoBigomieEHs y kaHam 3B's3ky LIIKM B 3anexHocTi Bif oOpaHHMX KOMII'KOTEPHHX
KOMITOHEHTIB.

Y m'atoMy po3mili HaBeleHi pe3yNbTaTH PO3POOKH MATEMATHYHOI MOJENi AMCIeTdepH3alli
TexHOMOTiyHUX 3aBAadb BILJIA 3 BBeneHHAM KoedimicHTiB HaBanTaxkenocti simep CPU BITIA B ymoBax
obMekeHOro eHepro3afesnedeHHs. Po3po0iieHa MOJENs ONHCY€E pO3MOALT 3aBJaHb MK sApaMH



OTHOKPHCTAIEHOrO IPOIECcopa 3 BUBLUIBHEHHAM OKPEMOro sapa JUls IPOLECY KepyBaHHA, L0 MiIBHIIYE
mBuakicTe pearyeaHHs BIIJTA uHa 30BHimHI 30ypeHHA. 3ampONOHOBAHMN MNIAXiA TaKOXK 3MEHINYE
eneprocroxuBauns BITJIA Ge3 cyTTeBoro meperpiBy Npolecopa y IOpiBHSHHI 3 pPeXHMOM BHKOHAHHS
3aBJIaHHS 3a CTaHJAPTHUM IUIaHyBaJbHUKOM 3aBaanb OC.

VY po3aini Takoxk HaBEICHO BrOEpIIe po3polieHui MeTo[ yCyHeHHS nyOmoBanHs @yHkmii BITJIA
3a PaxyHOK BiIKIIOYEHHS BiJi €HEProCIIOKHBAHHS HEIPIOPHTETHHX MOIYIIB (€IeKTPOHHO-ONTHYHOIO
obnanHaHH4, O crioxkueae 10 12 % 3apany akymynastopa BITITA).

V mocToMy po3iiii HaBeIEeHO OMHMC PO3pOOIEHHX NMPUKIAAHHX pilmeHs 3 BukopucTanusM [III'KM
y Pi3HHX raxy3sx BHPOOHHIITBA, B SKHX peali3oBaHi yCi OTPHMAaHi TEOPETHYHI HOJOXKEHHs, HaBEIECHO
PE3yIBTaTH eKCIIEPUMEHTABHIX JOCTIHKEHE.

Takox HaBeZeHI po3poOieHi KoHCTpyKLilT MoxyiB BITJIA 3 moJOBXKEHHAM XXUTTEBUM LHKIOM 3a
paxyHOK OLTbII eKOHOMHOIrO BHTpa4aHHs 3apsamy akyMyJSTopiB mix dac (GopMyBaHHS INiJTHOMHOI CHIH
BITJIA, sixi 3axuineHi nareHTaMH Y KpaiHd Ha KOPHCHY MOJIEJIb.

Y BHCHOBKax chopMyNIbOBaHI OCHOBHI pe3yNbTaTd IPOBEIEHOIO ,E[HCGpTaHTOM Jucepraniinoro
JTOCIILDKEHHS.

3mMicT aBTOpedepary y MOBHi# Mipi BiANOBiTac OCHOBHHM IOJOKEHHIM AACEPTALil.

Henoaiku Ta 3ayBaskeHHsI

1. Ha Moo ayMKy, Mera poGoTH ¢(pOpMYJILOBaHA Yy AY)KE 3aralbHOMY BHIJIALI, HE BH3HAUCHO
4iTKO, fAKi caMe TOKa3HAKH eQeKTHBHOCTI (YHKIIOHYBAaHHA INBHIKOJHHAMIUHHX TeTepOTeHHUX
KOMII'IOTepHUX MepeX KputudaHoro 3actocyBaHHd (I1II'KM) nependayeno noxpamury.

2. B poGoTi HEMaE 4iTKOro BH3HAYEHHS, IO JUCEPTAHTKA pO3yMi€ MmiJ eHeproedekTHBHICTIO. He
HABEJICHO YiTKUX BHPA3iB IS MIOKA3HHUKIB e()EKTUBHOCTI, 32 SKHMH BOHA MOPIBHAE OTPHUMAaHi pe3yJIbTaTH.

3. Tlix yac aHanmi3y BiIOMEX pillleHb, SIKi HABEJEHI B MEPIIOMY PO3JiJi, aBTOPKA HABOJMUTH JIHIIE
ocTarouHui BHCHOBOK Oe3 omucy iHoro orpumanuf. Hanpukiam, 3a3HayeHo, mo Ui (opMyBaHHS
mapupyTiB nepecyBaHHs BIIJIA y npocTopoBHX KOpUAOpax ICHYE NMO3HUTUBHHN JIOCBIJ BHKOPHCTAHHS
Heliponnoi Mepexi Xondinga (m. 1.6), ale He HaBelIeHO KOHKPETHHX II€peBar IOPIBHAHO 3 IHIDHMH
PEKYPEHTHHMH MepeKamu (mepexi Kocko, mepexi [[xopnana i mepexi Enmana, ToImo) CTOCOBHO IO
AOCIi Ky BaHOT ray3i. '

4. B po3nini 2 He ZOCTATHBEO PO3KPHTL OOMEKEHHS, 3a IKUMH Bal'IpOIIOHOBaHHH «JIépinoaioHmIT
abo «OpoyHononiOHui» apaniTHYHME omHc peanbHOi Tpaexrtopii pyxy 3rpai BIIJIA, mo no3eonse
CIPOTHO3yBAaTH 3MEHIIEHHs ITaCIOPTHOIO 4Yacy BHKOPHCTaHHS Oartapei yepe3 30BHimHI BrueH. [lpu
aHami3i 3acTOCYBaHHS YIOCKOHAJIEHOro MeToay MojaemoBaHHa TpaekTopii BIIJIA Ha ocHOBI
CTOXacTHYHMX Au(epeHuiansHuX piBHIHE Jlamkesena (1.2.3.1-2.3.2 na c.111-116) 3n00yBau HaBOIHUTB,
AK Ha MOI IYMKY, He JOCTaTHRO OOIIMPHY KinbKicHy iH(opmamilo mono posmipis BITJIA Ta
XapakTepUCTHK 30BHIMHIX 30ypeHb, NpPH NEPEBHIICHHI SKHUX 3ampONOHOBAHHH METOJl CTAHOBHTHCH
HETPHIATHHM.

5. Y posxini 3 mpu MojemoBaHHI TPYMIOBOI MOBEAIHKH 00’ €KTIB pyXoMOl Mepexi pOo3rigHy T 2—
3—4 cyOpoi y cknani 3rpai, IO CTUKYETBCA 3 CyYaCHMM NPEACTABISHHAM TIpo OpMyBaHH:A eCKaipuie
Oe3miIOTHUX amapartiB, aje He 3a3Ha4eHi peKOMeHAoBaHa Ta MakcHMabHa KinekicTe BIUIA y cy6poro B
3aJIe)KHOCTI Bij myomi obcrexyBanol Teputopii, knacy (po3mipis) BITJIA a6o iHIIHX YHHHHKIB,

6. B moctomy posmini (1. 6.1) npu pozpobnenni xomn oteproi cuctemu (KC) na ocnosi IIIIKM
Ans iHpopMyBaHHs KalliTaHa Ipo KibKICTH KOHTeHHEpPiB, IepeHeceHHX uepe3 OOpT Cy/iHa, HE HABEJIEHe
NOPIBHAHHA 3 IHIIAMH po3poOkamu nokanbHuX KC 00niKy 3aBaHTaXkeHHS CyAHa, HAIpHKIAN, 3
BH3HAYCHHAM KOOP/MHAT KOHTEHHEpa Ha Mi/icTaBl NOKa3aHb NATUYMKIB.

7. Y m 10 BHCHOBKIB HaBe[leHO, L0 MaTeMaTHYHA MOJIENIp JHCIeTdepH3allii, ska Hadyna
MOJATBLION0 PO3BHTKY y JAMcepTamifHiii poboTi, € epeKTHBHOIO s BH3HAYEHHS DPEXHMIB poGOTH
nponecopa Qualcomm Snapdragon 400, Ha sxomy 6azyroThes HalOinbIn nowmpeni Ha npogdeciiinoMmy
puHky mozeni BITJIA. B Toit ke uac, y po3aini n’sToMy HaBeOeHI JOCIIIKCHHS ¥ 11 OUIBII TOTYKHHX
cygacuux nponecopiB ARM Cortex-A/M, Snapdragon 6xx—-8xx, ki nepenbayaeTbCs BAKOPHCTOBYBATH Y
nepenexktuBHUX Momensix BITJIA. Braxato, o pe3ynsTaTy, OTPHMaHi 10 IUcmeTdepu3alii 3apaans Mix
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sApaMH Takux OaraToOKIacTepHHX ONHOKPHCTAJILHUX TPOLECOPIB Ta Ii BIJIMB HAa €HEProCHOXKHBAHHS
xoMmrr 1oteproi cucremu BITJIA € Takox Baromumu Ta Matd GYTH BIJIIOYEHUMH JI0 3aTATEHHX BHCHOBKIB.

8. Comcok myOmikaniii aBTopa MICTHTH BHHaxXo[H, y AKHX 3asBJICHO ManoradapuTHy Oe3minoTHy
apiauiiiHy cHcTeMy, a TaKOX cnoci® Ta mpHiaj) NepeTBOPEHHs NAapaMeTpiB IMITyJbCHHX CHCHAIB
MOIYJIB, ajle y TeKCTi aHi quceprauii, aHi aBTopethepaTy 1X 3acTOCyBaHHS IO HABEJEHUX y po3nin 6
npuknaauux pimess IKI'M npaktuyHo He po3kprBaeThess. HenocTaTrHeO po3kpHTO (KpiM BH3HAYCHHS
OLIBII EKOHOMHOTO BUTPAYaHHS 3apsay akyMyJsaTopiB mij yac GopMyBanHs nifiioMHoi cunu BITIIA), s
3a IX JOIOMOTO0 po3B’SI3y€eThes 3aaa4a B3aemonii BILJIA y ckmani 3rpai, Sk BOHH BHKOPHCTOBYIOTBCS Y
saranpHil cxeMmi momynmiB BITJIA Ta y dopMmypanni CHrHamiB y kaHam 3B8’sa3ky mix BITJIA, ta sk
BILTHBAIOTH Ha pynknionyeanus [IITKM y mimomy.

9. He 3po3ymino, sK OHCEPTaHTKA OTpUMalia mepeBary B eKoHoMii Ha 11,6 % uacy obcTexeHHs
TepuTopii cyOopoem 3 6 BITJIA, npo gxy BoHa 3a3Hayac B II. 3 BucHoskis g0 Pozniny 3 (¢. 190) Tay . 5
saranpHUX BucHopkiB. JlopeuHo Gyno O HaBeCTH pO3paXyHKH Ta TOMOJOTiKO 3rpai 3 po30HTTAM Ha
3a3HavyeHi cyOpoi, OCKUIBKH JOCHTH CKJIATHO MOOaYMTH NEepPEeBard TAKOro pilleHHs 3 TEKCTOBOIQ OIUCY Ta
imoctpauiii po3burrs 3D-3amaui KoMmiBosikepa Ha Jekinbka 2D-3amad pyxy cy6poie BIUIA y
[IPOCTOPOBHX KOPHIOPAX 3 HACTYIHOIO KOHKaTEHAII€IO PillleHb.

10. B pobori mpucyTHi Jeski noxuOku B odoOpMIIEHHI TEKCTOBOrO Ta LIOCTPAIiiHOrO
Marepiany qucepramii: HasBHI IpyKapchKi moMuikH (c. 94, 122, 141, 195, 290, Tomo), Hymeparnid € He y
Bcix gopmyn (m. 2.3.3), 3aMaiti po3MipH NO3HAYEHb IKAT B pUCYHKax 3-ro po3niny (puc.3.30-3.34), mis
puc. 4.24 Ta puc. 4.25 onuc MOIYIiB Ta €IeMEHTHOI 0a3d CXEMOTEXHIYHOIO PIlICHHS HABEJICHUN TLIbKU
YaCcTKOBO, HASBHE HA/UTHIIKOBE BHKOPHCTAHHS IHIIOMOBHOTO TEKCTY HA UTIOCTPATHBHOMY Martepiami
(tabn. 3.3, puc. 4.2, 5.4-5.7, 6.17-6.18).

BucnoBok

[pencrasnena moxtopceka qucepranis JKypascekol I. M. «TeopeTuduHi OCHOBH, METOAM Ta 3aco0H
CTBOpEHHS T2 (YHKIIOHYBaHHS IIBUAKOAWHAMIYHMX IeTEPOreHHHX KOMITIOTEPHHX Mepex KpHTHUHOIrO
3aCTOCYBAaHHS» € 3aBEPIICHOI0 HAyKOBO-JIOCHIAHOK pPo00TOIO, Yy SAKIH OTpHMaHi HOBI HAyKOBO
OOTpyHTOBaHI pe3yapTaTH. Y poboTi BHpilIeHa KOHKPETHA HAyKORO-TEXHidHA NMpoOiieMa CTBOpEeHHS Ta
(OYHKIIOHYBaHHSA IIBHIKOIMHAMIYHHX FeTEpOreHHUX KOMII IOTEPHAX MepeK KPHTHYHOrO 3aCTOCYBaHHH,
nobynoBanux Ha 06asi Oe3miNOTHHX ITaTbHUX anapaTiB. 3a CBOEKO TEMaTHYHOK CIPAMOBAHICTIO
nmpefacTapieHa poboTa BimmoBimae nacmopty cnemiansHOCTI 05.13.05 — koMI’rIOTEpHI CHCTEMH Ta
KOMIIOHEHTH. ‘

B minomy mucepramiiiHa poGoTa BHKOHaHa Ha BHCOKOMY PpiBHI, BiAmoBia€ BCiM BHMOram Jo
aucepraniii Ha 37100yTTS HAyKOBOTO CTYIEHS JOKTOpa HayK, HaBeneHHMY «llopsiiky mpucymKeHHS
HayKOBRX cTymediB» Bim 24 munus 2013 p. Ne 567, a ii aBtopka, XXypasceka Ipuna MukonaiBua,
3aCJIyroBye IPUCBOCHHA ilf HAYKOBOro CTYNEHs JOKTOpa TEXHiYHMX HayK 3a crenianssictio 05.13.05 —
KOMII'FOTEPHI CHCTEMH Ta KOMIIOHEHTH.

OdiniiiHuii ONOHEHT:
npodecop xadeapy TexHigHOI eKcmTyaTaiii GproTy
HanionaneHuii yHiBepcHTET
«Omecpka MOpPChKa aKaaeMisy,
I.T.H., Ipodecop

B. B. Hikonscexuii

IMipgmuc npo¢. Hikonscekoro B. B. 3
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BIATYK
odiniiinoro OIIOHEHTA, AIOKTOpPa ¢  TeXHiYHHX HAYK, npodecopa
Hixonascskoro Birania Banentunopuua - Ha AHcepTANiiny poboTy

Kypascokol Ipunn Mukonaisnu Ha TeMy «TeopeTHdni 0cHOBH, MeTOJH Ta 3ac00H CTBOPEHHS Ta
(pyHxkunioHyBaHHS MBHAKOJAHHAMIYHHX TreTeporeHHHX KOMII'IOTEPHHX MepexX KPHTHYHOIO
3aCTOCYBaHHS», MKAa MO0JaHA HA 3J00yTTH HAYKOBOOr0 CTYNEHS OOKTOpPA TeXHIYHHX HayK 3a
cneuiaabuicTio 03.13.05 — « KoM’ soTepHi cHCTEMH Ta KOMIIOHEHTH»

AKTya/IbHICTE TEeMH

Ha croromni CTpPIMKHMH TEMIIAMH pPO3BHBAETHCA BIPOBAIPKEHHA OE3NUIOTHHEX anapatiB vy
NPOMHMCIOBL Tany3i Ta BHKOPHCTAaHHS iX 3a MOABIHHEM IpPH3HAYEHHAM, y Pi3HHX CcepeIoBHINAX
nepecyBanss. OIHOI 3 HAHGLIBIIMX MPOGIEM MOCTAE B3AEMOIA OGE3MLIOTHHX alapaTiB y MOBITPIHOMY
cepenoButi (BITJIA) 3 GhyHKIIOHYBAHHSAM Yy CKJIaJl IIBHIKOJMHAMIYHHX I'€TEPOT€HHHUX KOMII IOTEPHHX
Mepexk (LII'KM). Kputhune 3acTocyBaHHA TakHUX PYXOMHX MEpeX B CKIATHMX METEOYMOBax, NpH
HAasBHOCTI MEXaHIYHMX IepelllKo[ Ta paJiOeleKTPOHHHX 3aBal, 3 OOMEKEHHM eJIEKTPOXHBIICHHIM
BAMarae po3po0KH TEOPETHUHHUX 3acal, Mojenci, MeToliB Ta 3aco0iB CTBOpeHHS Ta (YHKUIOHYBAHHS
IIT'KM 3 ocoGiiBoIO yBarow I0 eHeproedeKTHBHOCTI po3podinoraHHX pimeHs. ToMy npeicTaBieHi B
Jqucepraniiinii po6oti XKypaecekoi [. M. HaykoBi Ta npakTHYHI pillleHHS 3a3HAY€HOI BaXIIMBOI HAYKOBO-
TeXHIYHOI NpobieMH MatOTh OCOONUBY aKTyalIbHICTb.

Jluceprariiitna poGoTa BUKOHAHA y Bi/IIIOBIHOCTI [0 3aBJlaHb TAKHX NPOrPaM:

1) MDKHapomgHHX:

1) €C TEMPUS:

“Green Computing and Communications” (TEMPUS GreenCo, Ref. No. 530270-
TEMPUS-1-2012-1-UK-TEMPUS-JPCR, 2012-2015 pp.);

“Model-Oriented Approach and Intelligent Knowledge-Based System for Evolvable
Academia-Industry Cooperation in Electronic and Computer Engineering” (TEMPUS
CABRIOLET, Ref. No. 544497-TEMPUS-1-2013-1-UK-TEMPUS-JPHES, 20122015 pp.);

— “Modernization of Postgraduate Studies on Security and Resilience for Human and
Industry Related Domains” (TEMPUS SEREIN, Ref. No. 543968-TEMPUS-1-2013-1-EE-
TEMPUS-JPCR, 2013-2017 pp.);

—~ “National Education Framework for Enhancing IT Students’ Innovation and
Entrepreneurship” (NEFESIE, Ref. No. 530576-TEMPUS-1-2012-1-SE-TEMPUS-SMHES, 2012-
2016 pp.);

2) €C Erasmus+:

— “Internet of Things: Emerging Curriculum for Industry and Human Applications™
(Erasmus+ ALIOT, Ref. No. 573818-EPP-1-2016-1-UK-EPPKA2-CBHE-JP, 2016-2019 pp.);

- “Innovative Multidisciplinary Curriculum in Artificial Implants for Bio-Engineering
BSc/MSc Degrees” (BIOART, Ref. No. 586114-EPP-1-2017-1-ES-EPPKA2-CBHE-IP, 2017-
2020 pp.);

2) HaliOHAJBHHX:

—  Ilporpama indopmarusanii Mukonaiseskol obaacti ma 2004-2006 poxu (po3nopsKeHHS
rojioBH MukonaiBcekoi oOnaepsxkanminictpanii Bin 07 munns 2004 p. Ne 310 p), B sxiii 3m00yBay
Oparna y4acTp K 3aCTYIHHK FOJIOBH HAYKOBO-TE€XHIYHOT pajau;

—  HaykoBo-gmociuiyHa pobora (magami — HJP) InctuTyTy iMmynbCHHX mpoLeciB Ta
texnonorii (IIIT) HAH Yxkpainu «[IpoBectu nocnifeHHs Ta CTBOPHTH PeryIbOBAHUI reHepaTop
IMITYJIbCHHX CTPYMIB JUIS Pi3HOIMIIEIAHCHOTO HeJiHIMHOTO HaBaHTaxeHHs» (Ne mepik. peectpamil
01950020694, 1996 p.), B sikiit 3100yBay Opaia yyacTh SK BHKOHABEIb; _

—  HJP YopHOMOpchkoro nepikasHoro yuisepcuTeTy iMm. Iletpa Morunu «Po3pobiaeHHs
NONIMETPHYHUX JATUMKIB 1H(POPMALIAHO-BEMIPIOBAIBHAX CHCTEM 3 JKMBJICHHSM €JIeMEeHTIB Bij
BUMiproBaLHOro curuamy» (Ne gepxk. peectpamii 01150000316, 2015-2016 pp.), B skiii 3000yBay







