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BJr acrrrBocrefi vr era.rrin AJrfl ceHcop in r a cy[ep KoHgencaropin >>,

rroAaHy ua s4o6yrrr HayKoBoro cryrreHr AoKTopa SirocoQii n ra.uyri 3HaHb

I 5 <AsroM arrr3arlis ra rp r.rJr aAo6yAyn aH ur>>

153 <Mixpo- Ta HaHocrrcreMHa rexnirca>>

Arcrya.urnicrr reMrr Ar{ceprarlii. .fr ni4ouo, rroKparqeHHfl raKprx xapaKreprrcrr,rK

ceucopin, rK uyrnznicrr, rouuicrr, ceJreKTuBnicu, cra6imuicrr, runu4xo4ia,

rvriHiauopmsaqiq ra eHeproeSer<runnicm AosnoJrfle po3rxHpHTI4 crreKTp BuKopl{craHHf,

cencopie y HoBr4x rary3.sx, BKrroqaroqu 6ioueluquuy, po6ororexHiry, inrepner

peueii (IoT), 6esuirorHi rpaHcuoprni saco6u, cucreuu rr,rosiropl{Hry Aonr<irrr.q roulo.

CyuepronAeHcaropu, rxi TaKox po3rnf,rarorbcf n po6o:ri, xapaKrepl,I3ylorbc.a

Br4coKoro rlrroMoro uoryxnicuo, rxBrrAKr4Mrr 3apflAxaHHflM Ta po3p.tIAxaHHrM,

3Har{Horo quKrrrHoro crrfrxrcrro, AoBroBi.rHicrrc Torrlo. Ilo.{amurufi po3B}rroK

cyrrepxorr4enca:ropin uorpe6ye s6imrueHHs eneprerrE.ruoi rycrrrHH, 3HHxeHHrI

rHyrpirunboro oropy, g6inrureuHr repuiuy eKcnnyaraqii ra clr.alitrsocri po6orn sa

eKcTpeMaJrbHr{x yMoB.

Cracrervruoro BAocKoHarreHHx cencopin i cynepKoHAeHcaropin aBTopoM po6oru

nporroHy€Tbc.r AocrrHyrrr saBnflK:a BrzKopt4craHHlo na3epHo-iu4yxonauzx

nepio4ra.rulrx rroBepxHeBrrx crpyKryp (JIInilC). Bu6ip caMe uboro MeroAy

3yMoBJrerrufi fioro nepcneKTunsicuo ra HeAocrarHborc AocniANesicrro s KoHreKcri

rroKpaueHn-a $yuxrlioHauruux rapal{erpin 3a3HaqeHrrx npr4crpoin, rqo nigr<pnrae

ur.rp oK1 M oxrrr{Bocr1 Anfl orpHMaHHrr HoB}Ix pe3yJlbrarlB.
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ClyniHs o6rpyurosauoc'ri Ta 4oc'roniprrocri ocrroBuHx HayKoBrrx

[oJroxe[Ib, eucHonKiB i per<ovleHAauiii. {ocroeipuicrs ra o6rpyuroeauicrs

HayI(oBI4x pe:yntrarie po6orra :a6e:neqeni rcoperruicrrc rtocrar-roBKr4 3a14u,

cnisc'rasneHHrlM o,4epll(aHl4x pe:yrlrarin i:l pe3ynb'raraMr4, ony6nircoBaH:aMH B

HayKoBI4x npauflx inurux 4ocri4Huxir, Koper(THoro opraHi:aqiero

eKCrIepI4MeHTaJIbHI4x AocriANeus i: 3acrocyBaHHrrM cyqacHr4x naelo4ie, Mero/u,rr( Ta

o6la4HaHru. 3ao6yBaqeM 3a reMoK) po6orra onydrir(oBarlo 6 neryrconr4x rrpaub, Ae

noeHicrlo ni4o6pa>xeHi octjosrri pe:ynb'rarr4 /lr4ceprartii', : uax I craru y $axoeouy
nu4anHi Vxpaiura; 2 * y HayKoBI4x nepio4aunux nr4AaHHflx iuulux AepxaB, lxi
exrrcqeFli Ao vi>xHapo4lrzx Hayr(oBoMerpr4rrnr4x 6as I\aHHx (Scopus, Web of
Science); 2 * y uarepiarax rou$epeHqir.i, in4erccoea HL4x y HayKoBoMerpur.rHr4x 6asax

Scopus'ra Web of- Science.

Hayrcona HoBI,I3Ha oAepxaHr.rx pe:ynsrarir o6ynaonneHa r(oMrJrer(cFrr4M

xapaKTepoM Aocli4>reHux Lrasepuo-iHAyr(oBaH14x nepio4rzvur,rx noBepxHeBHX

crpyl{Typ, xxi nponoHylo'r'bcn aBTopoM An, Br,rKopl4craHr-r, y ceHcopuuil npucrpoflx

Ta cynepxoHAeHcaropax. 3orcpena, aBropoM po6or-ra :

'/ 3anponouoBaHo Bl4t(opucrar-rFrrr 2D-rtapyBa'rr4x 'I'ilFe r(oHAeHcalie : JIIfIfIC trc
aI(TaBHoro ntarepiany Am ceucopin BoAHro, nprar,roMy ncraHoBJrerro orrrr4rualtsi

pexl4Ma cpopvryeaHHr U14x Har{openbc$in, uto llo3BOJtflrorb r-rolenr-(ifiuo

roKparqrrrz qyrnr4sicrb i cra6i,rtuicrs ceHcopr-rHX eJreNaeHri e.

,/ BcraHosreHo Bnlr,rB aliraoc$epra ra napavrerpie cfren,trocercy]tAHoro

onpoltiHeHH, I-ta cnure:l FI.IHorroporur<iB Ni, Co, NiCo LUJrlxoM nplnaoi a6rrrr(ii:

oxapaKrepz3oBaHo :rrair-ry ixusoro rpa:onoro cKnaAy fi HaopSo,rorii :arerxHo eiA

yMoB, tuo Ao3Bonre KepyB aru c'ra6ilr,si crro ra rarariTr4 rrH 14 Ma BJr acrr,r BocrrM t4

nopourr<ie.

'/ BcrauosreHo, u[o $opvynauns JIIII[1C Ha noBepxui arrcnriuicsr.rx rco.uercropie

cynepKoHAeHcaropie ,K y nonirpi, tarc i e asori Ao3Borfle cyrl€Bo sleuuarn ix
eleffipzuuufi onip, ni4l<prnarcura nepcneKTr4By 3na.-rHoro rot(pauleHHrr

eHeprerr4rr H 14 x x apar(T'e p Lr crr4 r( c y n ep r(o H4e rr caro p i n.

3alponouoBauo ra peani:oBaHo MeroAvt r(y BrrraBJreHHa ByureueBor.o noKpr.{T'rt

B anrouiHieny Solsry :Ja AotloMororo $enarocercyHAr-roro na3epHoro
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BHrIpoMiHroBaHIlrt, [to Ao3BoJII4JIo Aocrrrr4 cra6iluuolo :'€t4uaHHrr l]yrneq]o 3

MeraneBolo ocl-IoBoro 6es nopyueH Hrr MexaH i.ruoi Uilicuocri naarepialy.

'/ flocni4xeno B3aeMo3B'n3or naix< napaMerpaMr4 rra:epHoi o6po6rcz,

crpyKTypHI4MI4 :Haiuavn rlonepxni Ta ener<rpo$isnquzvu Bracrr4BocrrMr,r

vro4HSixoBanvrx rvrarepiarie, BI43HaqeHo onranaaluui napaMerpr4 o6po6r<n 4nr
sa6egne'{eHHs Maxcaualluoi e(lexraeHocri cencopHr4x ra cynepr(oHAeHcaropHr4x

upzcrpoin.

flparcruuHe 3HaqeHHrI orplrMaHr,rx pe3yJrF,Ta'ris ro.lsra€ B po:po6.reuHi

MeroAI4K nasepuoi vrolu{lircauii roBepxFri ceHcoplrr,rx ra cyrepr(oFrAerrcaropHHx

eleuenrie, xxi lto3Bonrtorb roKpau-(r4rr4 ixr-ri $yur<qiorlallui xapaKTep r cr1rKt4

(uyuunicrl, cra6ilsuicru, 4oerouiuuic'rs, ener(Tponponi4Hicrs). Pospo6neHi

pe)KHMI4 la:epHoi o6po6rca Molt(y'rb 6ytu 3acrocoBani y r:rapo6urzLlrni ceucopiu 4"ul

BI4qBreHHrI BO/IHto, a rar(ox( y cpopnayeauui eracorcoe(ter(Tr.iBHr4x elexrpo4ie

cyrlepKoH4eucaropin, Uo MaK)'rb nepcIer(rnBy niupor(ofo [paKTr4qHoro

BHKopI{craHHrI y cyt{acHl4x exororiqHr,rx ra eFrepros6epirafoqr4x rexnolorirx..

BirrroBiasicls 'reMr4 gzcep'r'aqii rrpoQi.lrro cneuia;rsuoc.ri, nigcyruicrr,

flopyureHb araAemivuoi Ao6po.recuoc.ri. I'aLry:r, Aocni4>r<eHb ra aapiurer_ri B

Irlcepraqii nayrcono-npaKrt4.tui 3aAa,ri ni4nosiAarors nacnopry cneqiarsuocri 17 l

<Enexrponixa>. )KolHux ni4cran ililn cyvuiein y uayrcoeifi 4o6pouecuocri

:4o6ynaua nia qac AeraJibHoro osnafioivreHl-r, 3 AHCeplaqiero He Br4rrBrreHo.

Y:ro4xeuicrt rerccly Al4eepraqii'3 Frayr(oBr4MH npauflMA lJlcepraHra cei4uuru npo

ei4cyrnicrb o3HaK @a,rscracpircauii. flocn:raHr-rrr Ha rry6rrircaqii:a yuacrro :4o6yBalra B

nosuifi vripi ei4o6pax<aurb reMa'r'ur(y Ahcepraui fr noi po6ora.

3aynaxeH Hrrra per(o Me Haa uii Ao /I r cepla q i fi u oi po6o.rra

l. Ea>xauo 6u LaBalvt uraprui nopiennnni i:t pe3ynbraraMV po6ir iuunx

Aoc,'r i/lu a rcie.

2. Bnxlaxae nesuufi cyrt,lr-rie 3a3Halrella loqniclu orprzMaHr4x AaHhx. LIn

4ificno, Harrpr4r(naA, r<oeSiqieHrr.i r<opncuoi'4ii', :a:Ha.reHi y l-a|tnui 4.3

et'rgHaqeHi i: TortHicrro Ao Apyroro 3rJar(y niclt t(oMLr, a ruopclrcocri

noBepxoHu (Ta6naqs 4.5) - acl ue.rneprolo?



3. Ilpr,rcyrun pi:luulla v oSopla,reuni roor4rraHb na pi:lrri cla'mi y cnacr(y

rlr4'foBaH 14x /{)Kepen.

4. IlplrcylHi Aesrci clnricrr.{r-ri i rpart,ta'rnqui noMr4Jrro4.

RucHosoK rrpo nilnoniAuic'rn Aricep'r'auii euN.roranr, rrci upe4'Rnrrrorbcfl

Ao IIayKoBoI-o cl'yreHr Aol('topa (liroco(lii. 3a rcirsr<icrlo ny6rrir<aqiii, o6clron,

xxic'rlo, IloBHorolo Bt4ceirlleHH, pe:yLrsralie ra po3r(pr4'r1'rM :naicly 2lucepraqii

Itysneqona O.B. <<Deurocerynllrra Jra3epFra o6po6na ax inclpyMeH'r' roKpauleHHf,

noBepxHeBl4x eraclaeocleii velarin ixJrrr ceHcopiB Tn cyrepKou4eucaropie> €l

3aBepueHorc HayKoBo-AocriAsoro po6ororo, uto ttcleFriclrc siAr-rosiAac B14MolaM

HaKa3y MOH VxpaiHra xle40 Bi/t 12.01.17p. <l1po 3artsepAxer{Hrr Br.rMor Ao

o(lopureHHrl Aucepraqii> ra rroc'raHosra I{M riiA 12 ciqat 2022 p. j\044 <IJopt4xy

lrllucyl()KeHHfl cryneHrr AoKlopa (iirococpii 'la cKacyBaFrFrrr piruenun pasoeoi

cleqianisonasoi nqeuot'paAr4 3rlr(ner/ly eurrloi'ocnillz, uatyrccleoi ycrelHoBt4 trpo

rtpt4cyAxeuHrl /lor(Topa $i,roco$ii>> :] oc'rarruiH,lr,r :n,tirretvn, BueceHLrMr.r nocraFroBoro

KM j\1b341 eia 21.03.2022 p., a iT aerop l(y:rrerloe Orerccau4p Baneuu4HoBr4lr Molr(e

6yru pel(oMeHAosaHufa AJtt rplrcy/l)r(eHr-r, fiovry, 3a yMoBr4 po3rnrAy pasonoi

cneuia.rri:osanoi s.teFIoi pawr l-larlionarbHoro yr-rir:epcurery <llbeiBCbKa

nolirexnira>>, Flayrotsoro cryneHrr Aorcropa cpinoco$ii sa cleuiarruicrro 176 Mircpo-

Ta HaHoczcreMHa rexuixa.
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