
PEIIEH3Tfl
AoKTo pa Q isnrco-rvrareMarurrH [Ix HayK, upoQ ecopa,

:ani4ynaua rcaQegpn KoMuttorepHl{x HayK

HaBrraJrbHo-HayKoBoro incruryry Qi:uro-texni.rnux ta Kontu'torepHl{x HayK
gepnineqbKoro HaqionanbHoro yninepcurery irueni lOpin (De4rrcoruua

YIIIEHKA lOpia OnencanApoBlrqa
Ha AuceprallifiHy po6ory Kopona Murco"rru MurconafioBurra

<<BurcopucraHHfl M eroAis rrrryrrHo ro inrelercry ra MarrrrrHH oro Ha BrraHHq

AJrfl aBTo trarnsaqii AocniAxenb eKcrpyAoBaHl{x repMoeJreKTpl{rrHl{x
rvrarepianis Ha ocnoei Bi-Te>>,

rroAaHy Ha :4o6yrrq HayKoBoro cryrleHfl AoKTopa Qi.rrocoQii:a
cneqia;rruicrro

105 - <<Ilpnrcta4na Qisurca ra HaHonarepiann>r.
raJry3b 3HaHb 10 <<Ilpupo4nnui HayKrr>>

Anryaarnicrr Arrceprallifinoro AocniAxennq

fiucepraqiilna po6ora Kopona Muroma MnrolaftoBl4qa rpl4cB-f,qeHa

posn'.asanHro Baxnuaoi nayroBo-rplrKJra4uoi sa4aui astolaamsauii AocniAxeur

eKcrpyAoBaHr,rx repMoeneKTpr{quax uarepianin Ha ocuoei Bi-Te saco6aN4l4

llTyrrHoro inrelerry Ta Marrrr,rHHoro HaBqaHHfl. lIiAsLIueHHrI TepMoelerrpu'*roi

Ao6porHocri qnx uarepia;riB e KprrrrqHo BaxnIrBI{M AJI-,I po3BI,Imy eQeru4BHI4x

rreperBoprosa.ris eueprii, npore rpa4nqifinnfi IITJUIX <upo6 i nonralor>

3aJrlruraerrc.f, uosimHIaNr i pecypco3arparHl4M. flt< cnylrrHo 3ayBaxye aBTop

4ucepraqii, HaKorrr4qeuuir. y nayronifi nireparypi Macrs eKcrIeprMeHraJIbHI4x

AaHr4x e QparuenrapHr,rM, Hec:rpyKTypoBaHrM i nysrrocuerliarisoBaHlaM, IrIo

cyrreBo ycKJraAHroe 3acrocyBaHH, uero4in MaIIILIHHoTo HaBr{aHHfl y

TepMoeJreKTpErIHoMy rrlarepianosHasctsi.

Ans posr'lsanH-a rliei upo6ne1au aBTopoM pospo6neno qiniury

MyiIbTpIMoAaJIblry c[cTeMy, rra B[epme o6'e4nye B e.{I4Hovry incrpyMeHTiulbHoMy

KOMfIJIeKci astONaarE3OBaHe QOprraynannx 6aZu .{aHI4x TepMOOJIOKTpI'ITIHI'IX

BJracrl,{Bocrefi Ha ocHosi iliteparypu}Ix Axeper is B}lKopI{craHHf,M AoAarKoBo

nas.reHoi rr,loleni Marrrr4HHoro HaBqaHu-fl, aualisi rvrirpocrpyKTypHl4x so6paxeur

MeToAaMII KoM['IoTepHoro 3opy Ta rlporHo3yBauHi. xivti'rHoro cKJIaAy

o rrrr4MiurbHo ro Marep izury An.rr KoHKp erH oro 3acro cyB aHux. Taxrafi niaxil Ao3B o JIfl e

saNaiH[u cr{creMarr4.rHr,rft nepe6ip cr<naAis qinecupruoBaHl'IM rlollryKoM y



[pocropi JraTeHTHtrx [peAcTaBJreHb, rrlo cKopoqye qI{KJI po3pO6KI,I HOBTIX

MarepiariB. 3 ourrAy Ha 3a3HaqeHe, KBaJli$iraqiftne AocniANeHHfl Kopoua M. M.

e, 6esnepeqHo, aKTyaJrbHLlM i siauosilae cyqacHplM BI4KJTrIKaM rlpl4rlaAsoi Sisurz

ra uarepiaJro3HaBcrBa.

3n'qgorc po6orn 3 AepxaBHrIMlr [porpaMaMu, rIJraHaMrI, TeMaMlr

,,{r,rcepmqiftue 4ocli4xenru Kopona M. M. BuKoHaHo Ha xa$eapi

TepMoeJreKTpr4Kt4 Ta MeAr4rrnoi $isuxu HaBqiLIIbHo-HayKoBoro incturyry Qisnr<o-

rexHi.rHr4x ra KoMr'rorepHr,rx HayK r{epuineqbKoro nauionalrnoro yHinepcl4Tery

iueui lOpis (DeArrosrra. Haupxun AocrigxeHr 6esnocepeAH"Fo uos'.flgaui s

BuKoHaHHJru r<aSe4panrHoi nayroso-AocriAuoi reuu <@isura, urarepiano3HaBcrBo

Ta ΠpИKЛ aДHi 3aCTOCyBaHHЯ  TepMocЛ eKttИКИ〉〉(ДCpЖaBHИЙ peccTpЩ iЙHИЙ HoMep

0121U1 10896), a rarox HayKoBo-AocniAnoi po6orll Incruryry repMoeJIeKTpI4KI{

HAH Yrpainra ra MOH Yrpainu 3a ni4ouurau 3aMoBrIeHHrIM BilAinennq

uarepialo3HaBcrBa HAH YnpaiHu <BuropncrauH.f, trtero4ir rrryarHoro inrelerry

Ta Marrrr4gHoro HaBqaHHfl AJr,f, ui4aurqeuua eQer:rurnocri 'repltoenerTpl4rlHl4x

MaTcpia」IiB Ha ocHoBi TewpИ tt BicMy7》 (ДepЖaBHИЙ pcccTpaЦ iЙHИЙ HoMcp

0125U000210).OTpИ MaHi 3Д 06yBttcM pc3yЛ ЬTaTИ c Ba「 oMИM BHeCKOM y

peaЛ 13aЦl10 3aBД aHЬ 3a3HaЧ eHИx TcM.

Cryninr o6rpynrosaHocri HayKoBIrx

p eKoMeHAarlifi , cQopruy.rrbo B aHrrx y ancepraqii

Hayxoni 11oJloxeHH-fl, BI{SH9BKLI Ta perOuen4aqii, nurna4eni y

Ar.rcepraqifinifi po6ori Kopona M. M., xapaKrepr3yrorbc.fl BLIcoKI4M cryrleHeM

o6qpyuronauocri, rori.rHoro nocli4omrictro ra 4ocronipnicuo. An:rop roeAny€

Syn4auenralrsi Qisnuni yfBJreHHfl rrpo rpoqecr repeHocy B repMoeJIeKTpI4qHrx

rvrarepianax is cyuacHnM anaparoM [rryqHoro inrelerry Ta MaruI4HHoro HaBqaHHs.

O 6rpy ntos aHicrr rlo JIoxeHb p o 6orra u ia:rseppKy erbcfl :

1. Koperrgicrro MareMaruqHoro ra KoM['rorepHoro MoAemoBanux: $i:raqHa ra

r<ouu'rorepua tto4eni rapxuoi erctpysii uo6yAolani y cepe4owrqi

COMSOL Multiphysics, a rapaMeTpra'IHlaft po3paxyHoK Ao3BorII4B

ycraHoBprru rinrxicHi garonovripuocri BrInI,IBy rexHoJloriquux pexurrlir na

ⅡOЛOЖ eⅡЬ,   BИcHOBК IB,



TepMoMexaHiЧ HИЙ cTaH MaTcpi〔 u5′  Ta 06rpyHwBaTИ  KpИTepll ЯKOCTl

ΠoBepxHl eKCTpyДaTy.

2. Bepu$iraqieio Ta  CKCΠ epIIIMcHTaЛЬHolo  ΠcpeBlpKO10:  ДOCTOBlpHlcTЬ

ruoAeleft s6opy AaHr4x i nporuosyBaHH.f, AoBeAeHo Ha He3uIexHI,Ix recroBllx

ru6iprax (4na posnisHasaHHs iMenosaHl,Ix cyruocrcfi F1 : 0,82, p.rrfl

BcraHoBJreHH-fl ei4uoureur F1 : 0,84; AJIf, celraauru'ruoi cer*reumIlii

mIoU =0,73-0,74), a Mynbr[MoAanbHa MoAenb rlporHo3yBaHHr .qocsrae

MAPE : 5,3 Yo ltrs. roKa3HI{Ka 4o6poruocriZT.

3. (DisrrHorc iHrepnperoeauicTlo pe3yil6Tarie: samocyBaHH4 MeToAy Grad-

CAM sacniAqraro siAuoeiAHicm MoAeJTEHLIx sarexuocrefi peaJIbHI{M

Qisuunrarvr MexanisNraN,r, a caMe relJronponi4nicru Bl{3Haqaerbcfl [epeBaxHo

uirpocrpyKTypHrrMr4 4eQerravrn, a roeQiqieur 3ee6erca xiNri'{HIaN{ cKJraAoM

Ta eЛCKTpOHHolo cTpyKTypOЮ .

4. Anpo6auiero m rry6nirar{i-flNar,r: 3a reMoto 4racepraqii orry6nironano 12

HayKoBLIx [paqb, 3 fKLIx 8 Crareft y BI4AaHHflx, upoiu4eKcoBaHl{x y

HayKoMeTpr.Inift 6azi Scopus, 4 Te3I,I AorosiAefi. Ouroeni peynbTarl4

upofiruma anpo6aqilo ua rraixuapoAHllx HayKoBI4x r<onQepenllifx, 3oKpeMa

ICT2O25 (Sendai, Japan), Correlation Optics 2025 (Chemivtsi, Ukraine) :ra

XX Freik Conference (Ivano-Frankivsk, Ukraine).

yCi HayKOBi pe3yЛ ЬTaTИ,BИCHOBKII Ta po3p06Л cHa iHTeЛcKTyaЛЬHa cИcTcMa

orpraurani aBTopoM oco6racro. CSopvrylroeaHi floJloxeHHfl e rIepeKoHJII4BI4MI4,

MeroAoJrori.{Ho aueipeHutlr,r ra Malorb BaroMe 3HaqeHH-f, AJUI po3BI4TKy npI4KJIaAnoi

$israrra repMoeJleKTprt{Hux uatepianie.

Crpyrcrypa gucepraqii

,{ucepraqifiua po6ora Kopoua M. M. crnaAaerbc-f, si ncryry, Ilorl4pbox

pos4inin, arcHonKis, crrr4cr(y BraKoprrcraHux AxepeJI (174 ruaiartteHyBaHHr) ra tprox

4O4arrir. 3aralrHuft o6cxr A[cepTarlii craHosl{rr 185 cr:opiuor' 3 qKI4X ocHosHufi

reKcT :afiuae 135 cropiHor. Crpyr<rypa po6oua e loriqnolo, 3po3yMi'iroro ra

eiAlosiAae ue:ri Ta 3aBAaHH.flMrt 4ocni4xeuna'



Y ncryni O6fpynrOraHo ar:ryaJlrnictr TeMV, BI43HaqeHo 06'eKT, [peAMeT,

Mery ra :a4aui AocJriAxeHHfl, c(bopMyJrboBaHo HayKoBy HoBI43Iry i npartuuHe

3yЛЬTaTiB, HaBcДeHo ДaHi Πpo oco6И cTIIЙ  BHCCoK3HaЧeHHЯ  oTpИMaHИx pet

3Ao6yBarra, arpo6alliro ra rry6rinallii.

Y neplrorvry pos4ili rpoBeAeHo {pyHroBunfi asalitrqHufi oTJUIA cyrracHoro

crarry 3acrocyBagH.,r MeroAin rury.ruoro inrereKT/, MaIrrI4HHoro HaBqaHHfl, Ta

roun'rorepuoro 3opy B TepMoeJreKTpr4rrHoMy MarepiilIosuascrei. Po:uruy:ro

Mero.{[ [porHo3yB arnfl BJracrlrBocrefi, ananisy rrairpocrpyKTypn, renepa:rurui

rrao4eli Ta 3BoporHe rrpoeKTyBaHHf,, BI,IIBJIeHo ocnosui o6Nlexenn.s HarBHllx

ui4xo4in, rqo o6rpyHroBye rlocraHoBKy sa4aui AocriANeHH-s.

y Apyrolvry pos4ini pospo6neuo cplcreMy aBroMarl43oBaHoro s6opy

TepMoeJrerTpr{qHr4x BJracrlrBocreil i3 uayronoi nireparypkt Ha ourosi BeJII4KpIx

MoBHr4x MoAenefi. 3anponouoBaHo apxirerrypy cI4creMI4 3 AoAarKoBo HaBtIeHorc

MoAeJrJrro MatSciBERT, oqrarrleHoro ABoMa rnacra$iraqiftnurrau roJIoBaMI'I AJL

po3[i3HaBaHrur iuenonanrx cyrHocrefi Ta BcraHoBreHHs nigHoruenr, a raKox

Πo6yДoBaHo фi3ИЧHy Й KOMΠ 'ЮTepHy MoД cЛi raprlol eKCTpy3il y ccpeД
oBИЩ i

COMSOL Multiphysics.

Y rpemorvry pos4ini onracaso MyJrbrlrMoAaJlbrry cucreMy rouu'rorepnolo

3opy ra rrporuo3yBaHH-rr. Pospo6neno MoAenb cerraaurra'rHoi ceruenraqii

uirpocrpyKrypr Ha ocHosi apxirerrypra U-Net 3 eHKoAepoM ResNet-34,

uexauiguaun Attention Gates ra MoAynervr Feature Pyramid Network, a raKox

MynbTI,IMoAiuIbHy MoAeJIb rlporHo3yBauufl sracrusocTefi is Kpoc-MoAaJIbHoIo

yBarorc ua ocHosi apxirerrypu Transformer i KoHTpacrlIBHI,IM HaBqaHHrM.

y ЧeTBepToMy po3Д iЛi ΠpeД cTaBЛ eHo HaΠ pЯMИ BИ KOpИ cTaHHЯ po3p06ЛcHo「o

nporpaMHoro KoM[JreKcy, a caMe: 3BoporHe rlpoeKTyBaHn.s xirui'IHoro cKJIaAy

TepMo 9JISKTpLFIHI41 rraarepizuriB, 3anp onoHo BaHo iuIIopI4TM 6 aratorputep ianuroi

ournuigaqii AJUI Tpbox rIauis TepMoeneKTpHtIHLlx upraurpoin Ta rouqeuUiro

aBTOMaTII3OBaHoIO O6la4naum [ilfl, iutelerryiulrHoro KepyBaHH-u cI4HTe3OM

TepMoeneKTpuaIHI4x uarep ianin.



B[cHosru ruicrsrr ni4cyuroni p$yJIbTaTI4 AocJIlAxeHH-f,, IIIo

n igre ep4Nytorb BIaKoHaHH, rlo craBJIeHI'Ix 3aBAaHb.

Hayrcora HoBI.r3Ha

,{ucepraqifina po6ora Kopoua M. M. naicru:rr saroN{i Hayroni pe3ynbrarl4,

Iqo Malorb cyTreBy HoBIa3rIy B rary:i aBroMaTllsaqii AocliAxeur

TepMoeJreKTpr{rrHlrx MarepiirJris. OcHosHi acnerru Hayronoi HoBI43HLI rloJlrralorb y

HacTyrrHoMy:

1. Buepure po3po6neHo cr,rcreMy aBToMarr,r3oBaHoro s6opy repMoeneKTpl4tlHllx

rapaMerpin uarepialin is nayrouux ny6niraqift, uo Ao3BoJInno c$opvryra:ru

crpyrTyporany 6a:y AaHux BJracrrtBocreft ercrpyAoBaHlax uarepianiB Ha

ocuosi Bi-Te An, rroArurrrrroro rrporHo3yBaHlu{ Ta onrurvrisallii ixuix

xapaKTepI4crI4K.

2. Bnepure 3a[poloHoBaHo MeroALlKy ra peanisonano MyJIbrLIMoAaJIbtry

ckrcreMy rcorvru'rorepHoro 3opy 4rx rimricnoro auanisy vrirpocrpyKTypkl

eKcrpyAoBaHr4x repMoeJrerTplrqHllx uarepianin, IrrJLtrx [oeAHaHHs ACM

ao6paxenb, oflTr,rqHoi rueralorpaQii TeMHoro nor-fi AJUI aBToMarI43oBaHol

cerueHraqii crpyrTypHflx oco6ilasocrefi i sctaHoBJIeHHr rilrKtcuptx

rop enxqifi uix nairpocrpyrTyp oro ra BJIacrLtBo crsMll.

Bneprue ro6y.qoBauo MyJIbTuMoAaJIbFry MoAeJIb rIporHo3yBaHHJI

TepMOeJIeKTpI4rIHI4x uaparuer:pin, Iqo Ao3BoJII'IJIO pOSr'xsarra o6epueuy

6arato(paxropHy 3anaqy onruruisaqii rr,rarcpiary 3a 3ap.aHnx IpaHLIrIHux

yMoB.

Buepure pealisonano anropl{TM 3BopoTHoIo [poeKryBaHHJI AJItr

eKcTpyAoBaHpIx uarepia-rriB Ha ocHosi Bi-Te, An noryry orITI4MaJILHoro

xirrai.rHoro cKJIaAy i napauetpir cuuresy, IrIo Ao3BoJIre cKopoTI4TI4 UI4KJI

p03p06KИ  HOBИX MaTepiaЛ iB Ш ЛЯxOM 3aMiHИ  cИ cTcMaTИЧHo「o Πepe6opy

qinecupxuo B aHI,IM rlorrryKo M.

5. Bnepure cTBopeHo KoMIIneKcIIy KoMII'IoTepIIy flporpaMy, Ir1o o6'e4nye

incrpyuenT[ aBToMaTI{3oBaHoro :6opy lauvtx, MoAeJIroBaHH' ercrpysii,

MyJIbTI4MoAiuIbHoro aHaJIi3y uirqpocrpyKTyppl, [poIHo3yBaH:as's;tactueocrefi

う
０

4.



Ta 3BopoTHoro [poeKTyBaHH-,I, 3a6e3[eqyrcql4 aBToMaTI,I3aUiIo IIoBHoro

rltrKJry AocJriAxeHHf, eKcTpyAoBaH[x TepMoeneKTpI4tIHrIx MaTepiariB Ha

ocHoBi Bi-Te.

Hayrcona HoBr43Ha pesynrrarin ni4uepmr<yerbc, ix aupo6aqieio Ha

uixuapo4ulax HayKoBLIx ron$epeuqixx Ta rry6niraqiarula y npori4ul'rx

perleH3oBaHux BI4AaHHf,x, tqo iu4ercyrorbcf, y 6asi Scopus.

flpanru.rHe 3HarreHHq oAepxaHrrx perylrrarin

,{ucep'raqiftna po6ora Kopona M. M. Ma€ cyrreBe rIpaKTI{rrHe 3HaqeHHrI, .f,Ke

rroJr-f,rae y crBopeHni incrpyueurapito AJI.f, aBroMailrsallii rpy.uouicrxnx eranie

AocniAxenrls ra onruNrisarlii nepc[eKTI,IBHI4x repMoeJIeKTpI,IrIHI,Ix nrarepianin.

つ
ん

OcuosHi acfIeKTI4 [paKTuqHoi rlinnocti po6oru :

Poepo6neno qiniury iurenerryaJlblry rouu'rorepny rporpaMy AJIfl

KoMrrJreKcgoro po3B'fl3allfl. o6epueHoi 6aratoQarropnoi sa4aui onrprNaisallii

TepMoeJreKTplFrHr4x rraarepianiB Ha ourosi Bi-Te 3a 3aAaHI,rx rpaHI4qHI{x

yMoB, IrIo,3a orlinroro aBTopa, He Mae auzutoris fK Ha eiT'IusHguouy, rar i na

uiNuapo4HoMy pinHi.

Cmopeuo cprcreMy aBToMarrr3oBaHoro :6opy ra crlcreMarusauii Aanux is

uayronoi ni:reparyptr, rqo saNaiuroe naAssl,I.IafiHo TpyAouictrnfi pyuunfi

rpoUec i Aossolse Qopuynaru tuacurta6ni crpyrryponani 6asw lauux

BJTacTLIB ocrefi uarepian ie ig 11O cuJIaHHfl MI4 Ha neplloAxep ena.

3. Po3p06Л eHo 3aC06И  MyЛ ЬTIIMoД aЛЬHo「o aHaЛ i3y MiKpOcTpyK7pИ  Ta

rrporHo3yBagH.f, BJracrlrBocreft, ari sa6eue.ryrom iuxeuepaM i Aocni,quurarvr

spyunrafi iHcrpyuenr [IIfi BcTaHOBJIeHH.f, rilsricuux ss'lsKis

<uirpocrpyKTypa - cKnaA - BJlacrrlBoctil.

4. AnropHTM 3BoporHoro [poerTyBaHna s oqinroro HeBl43na'reHocri rporHo3y

soprurye peKoMeHAaqii rqoAo npiopztefiu4x eKcnepuuenrin, uo cyrTeBo

cKopoqye rIr4KJr pospo6ru HoBr4x rraarepianio is sa4anuvru Synr<qioualrnuruu

xapaKTepI4cTuKaMI4.

5. Pesynsraru po6oTpl 3acTocoByrcTbcfl rIpI{ BI{KoHaHHl HayKoBo-AocJIlAHol

po6oTИ B IHcTИ 7Ti TCpMoeЛ cKttИ KИ HAH ylcpalHИ
 Ta MOH yKpalHИ ,a



TaKox Marorb Ar4AaKrprqny qinuicrr i Ivroxyrr 6ytn inrerponani s ocsirHift

ttpouec [prl Br4KnaAanni Aucrlunriu, roB'fl3aH[x is N,IauuHHI4M HaBqaHHrM,

roun'rorepHr4M MoAeJrroBaHHrrM ra (pisnrorc TepMoeneKTpt4rrHux uarepizutia.

flpar<ruuna :uauyrqictr po6oru niArseppKyerbcfl ni4noni4ullvrn

uy6niraqirMr4 Ta Br,rropr,rcraHHf,M orprrMaHr4x pe3yJlbrarin y nayroso-AocriAHifi

Ai-rmHocti.

flucrcycifiui rroJro]r(eHHfl Ta 3ayBaxeHHfl Ao rruicry Auceprallifinoro

Aoc.rriAxennq

OqiHroro.rrr Ar4cepraqifiHy po6ory Kopona M. M. m rnn6o{e ra 3aBepllreHe

HayKoBe 4ocligxennx, BoAHorrac BBaxaIo 3a Aouinrse BI4cJIoBI4TI4 uenni

3ay B axeHHs ra uo 6 axannx 4Ia cry cifi noro xapaKTepy :

1. Anropuru 3Boporuoro npoeKTyBaHH.rr [porHo3ye noteuqifiuo Aocf,xHe

3HaqeHu.fl 4O6poruocri zT = 1,15, rqo y 1,32 pa3ur repeBl,Inrye

eKc[epr4Men:ralruufi MaKcr{MyM. I{e pByJIrTar Bl4coKoro [paKTl4qHoro

iu:repecy, npore siH sarramaerbc.f, MoAeJrbHIrM nporHo3olra. ,{oqinEHIlM 6yno

6 HaBecrr4 eKcrrepprMeHTaJrbHe ui4:reep4xeHH{ xoqa 6 AJUI oAHoro

0I4HTe3OBaHOIO CKJIa,4y, peKOMeHAOBaHOTO C?ICTeMOIO, IIIO OCTaTOTIHO

ni4rnep4nno 6 nporHocrrlruy crrpoMoxHimr poepo6lenoro ni4xo4y.

2. Moleni posnisHaBaHHfl cy'ruoc'refi Ta ceMaHTIa.IHoi cerMeHTaIIii nasqanrcr i

TecryBnJrr4cb Ha uopinuxno HeBeJrprKI4x recroBl4x rndiprax (sorpeua 600

rercroBrrx Sparvrenris ra 5 0 vrirpoctpyrrypHux :o6paxeHr). Baxano 6ylo

6 4eranrniure o6ronopr,rrll rruraHHr y3araJlbHrosanrHoi sAarHosri uoAelefi

Ta pu3r4Ky [IepeHaBqa]Hlgs) a TaKOX [epcleKTI{BI( po3IIIUpeHHrI HaBrI€UIbHI'IX

na6opin.

3. y po6ori ortrcauo MoAyIrb reueparr4Buoi ayruenraqii uirpocrpyKTypHl4x

so6paxenr Ha ocgosi cycleGAN, rrpoTe 3a3Har{eHo, 1qo II'

Qynr<qioHarsnicm uorpe6ye rroAiul6llroi sariaauii. Aouinrno 6y;ro 6

HaBecrr4 rinmicuy oqinry BlJrraBy cI4HTerI4qHI4x AaHI4x na r:o'IHicrr uo4eleft

cerMeHTaIIii ra nporHo3yBaHHfl .



4. I]inroaa Synrqix MyJlBrl4Mo4alrnoi vroAeli ra EUIropI4rMI4

6ararorpurepiarrrHoi ourt,rrraisarlii Br4KopI4croByrorb AeKirLKa BaroBI'Ix

roesiqieuris. Y rcrcri HeAocrarHbo Aerililbuo o6qpynroBaHo rpolleAypy

BИ6opy ЦИx KOCф iЦiCHTiB; 6yЛ o 6 KOpИ cHo HaBecTИ  aHaЛ13 ЧyTЛИBocTl

pffiyJlbraris Ao sN,IiHu ik sHa'reHr.

5. y rercri Aprceprarlii sycrpivarorbc.r rooAunori crulicruqni nero'rHocri ra

rroeAHaHu.f, aHUroMoBHLrx i yrpainovroBHl4x [o3HarreHb [apaMerpie y 4earux

ra6rurqxx i pncynrax, rqo, BTirra, He BfrJrr,IBae*asuictorny qilicHicm po6orra

ra cnprftuaru HayKoBI4x pe3yJlrraris" ;

3asga.reni 3ayBDKeHHlr ra 4racryciftui ntaralurs Matorb peKoMeHAaIliftnrafi

xapaKTep, He rrpprMeHrrryrorr sracoroi uayroroi Ta nparuaunoi rlinnocti

Auceprarlifinoro AocniAxenHx Kopona Muroru Mrarcolafionuva, He BnJII4Barorb Ha

o6rpyHToBaHicTЬ  cф OpMyЛЬoBaHИx HayKOBIIX ΠOЛOЖCHЬ l HC 3anCpewЮ TL

3araJrbny [o3[ITI4B]ry oqinry po6oru.

3ara.rrrnuft sncHonorc

,{ncepraqiftna po6ora Kopona Muroru MprronafioBl4qa Ha TeIvry

<Bzr<opncraHH-f, uerogin [rryrrHoro iurelerry Ta MaIrrI{HHoro HaBqaHH, Arf,

aBToMarr4saqii AocniAxenr eKcrpyAoBaHux repMoeJIeKTpLIrIHI4x uarepiania Ha

ocHosi Bi-Te> e 3aBepmeHrrM carraoc:rifinr,ru HayKoBI4M AocliAxeHHflM, ruo

posn'xsye BaxnrBy HayKoBo-[perKnaArry 3aAarry aBToMarLIsaIIii AocniANeHH-fl Ta

onruui:aqii repuoeJreKTpr4qnr,rx Marepianis. Anrop [poAeMoHcrpyBaB rlu6ore

rolo4iHru cyqacHuM arraparoM rrrryrlHoro iurelerry, MaIrrI4HHoro HaBqasns fi

xonan'rorepHoro MoAenroBaHHff, 3arrponorryBaBlxl4 opnrinalury MyJIbrI4MoAtLrIbtry

MeroAoJroriro, 4one4eHy Ao piena qiniuroro nporpaMHoro KoMnJIeKcy.

Oqrosgi noJroxeHHrr ra Br4cHoBKr4 Al4cepraqii MaIorb BI{coKy HayKoBy

HoBr43rly, Teoper[qne ra [paKTr.rqHe 3uaqeuHfl. IIi.q .rac auanisy rercry 4racepmqii

nopyrreHb aKaAeMi.IHoi 4o6pouecsocri He BI4rBJIeHo. Pesylrraru po6oTl4

upofturnra HanexHy aupo6aqiro ua uixHapoAHoMy pinui ra 3acrocoBytorbcfl y

HayKoBo-Aocnirurifi 4ixlruoc:ri.



,,{ncepraqifiHa po6o:ra Kopoua M. M. sa cBoelo arryanruicrlo, HayKoBo-

Teoperr,rrrHuu pinneu, o6qpynronauicro p$yJlbraris ra o6c.srolra rIpoBeAeHI{x

AocliAxenr qi6ou siAuosiAae BI,IMoraM rryHItr:ir 6, 7, 8, 9 <Ilopa4ry

npprcyAxeHH-r{ cryrreHfl AoKropa SirocoQii ra cKacyBaHHfl pirueunr pasonoi

cuerliarisosaHoi s.reHoi palu 3aKira.{y suuoi ocnirra, Hayltoroi ycraHoBI'I flpo

nprlcyAxeHHr cryrreH.rr AoKTopa SirocoQii>, 3arBepAxeHoro llocrauonorc

Ka6inery Minicryin Yr<paiuu ){b 44 si[,1,2 ci.rH-f, 2022poKy (si srvriHaul4, BHeceHI4Mu

griAno g floctanoBaMpl KMy }lb 341 siA21.03.2022 p., J'{b 502 niA 19.05.2023 p. ra

Ns 507 eia 03.05.202a p.). ;

Bpaxouyroqr4 3Hanyruicrr orprrMaHlrx pffiyJlbratin, BBaxaIo, u1o Kopon

Murola MrarolafioBr4rr 3acJryroBye Ha rrpucyAxeHHrl HayKoBoro cryrleH, AoKTopa

ф iЛOCOф i1 3a CΠ CЦlaJIЬ Hic「■o105《 HpИ KЛttHa фi3ИKa Ta HaHoMaTeplaЛ
И》 yF印⊃″31

3HaHb 10 <IlpupoAnIa.ri HayKI4).

Peqeusenr -
AoKTop $ ismo -vra:reMarplrlHl4x HayK, np o $ecop,

saai4ynau ra$eapra roun'rctepHrx HayK

HaBrriurbHo-HayKoBoro itrcrrryry Qisnro-texHiqnux

Ta KOMⅡ '10TepHЙx Ha7yK

Ч cpHiBcЦЬKO「O HaЦioHaЛЬHoFO yHiBepcИT町

lMCHlIOph Φ eДЬKOBИЧa Ю piЙ yШEHKO

,贅「
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