
Piurennq cueqiarisonanoi s.reHoi pagr PhD 13239
rpo rpucyAr(eHHq cryreHs Aor$opa {iroco{ii

3ao6yeaq cryreHs AoKropa $iroco$ii IOpift Jlyqrcr, 1988 poKy HapoAXeHHq,

rpoMaAtHlin Yrpainu. Ocnira BI{Iqa. y 2010 poqi :ar<iuvun {epnineqrxufi naqionalruuft
yHinepcurer irvresi lOpir Oe4rrosuqa ra orpr{MaB Ar.r[noM uaricrpa :a cneqizurrsicrro
<Couianrna iu$opruarura>. llpauroe Br.rKnaAaqeM euuoi rcareropii quxronoi xouicii
xovrn'rorepHr.rx HayK ra in$oprvraqifinux rexuororifi y BCII "@axoeufi KoJreAx rIHy" iueni
rc. @e4rxonuua : 2012 poKy. 3a cyuiurLIIITBoM - acrlcreHr xaSe4pu MareMaruqHoro

MoAeJIroBaHHr 9epuineqrxoro naqionamnoro yuinepcurery irr,reHi lOpia @egrronuua.
BuxoHas aKpeAlrroBany oceirnbo-HayKoBy rporpaMy ID 38608 "@igraxa ra acrpononaia".

Pasosa cneqiarisonaHa Br{eua para PhD 13239 r{epuineqrroro naqionzurtuoro
yuinepclErery inreni lOpir @e4rronraua, yrBopeHa HaKrBoM peKropa gepHineulxoro

naqiona;rrnoro yHinepcr4rery irraeni lOpir OeArrona.ra Miuicrepcrna oceiru i nayxu Yrpainu,
vr. 9epninqi sia27 "KBirHr" 2026 poxy }lb148, y crcnagi:

foroen cneqianigosaHoi n.{eHoi palu - Orercan4pa Maxanqx, AoKropa $i:raxo-
MareMarI,IqHI4x HayK, npo(pecopa, npoSecopa rarfegpu repMoeneKTpr.rKr.r ra MeAHqHoi $iszxu
r{epuineqmoro saqioHaJrbHoro yuinepcurery irr.reni }Opir Oelrxosu.ra;

PeuenseHrin - Boro4r.ruupa loronaqrroro, AoKTopa $isuxo-uareMarr.rr{Hr.rx HayK

npoQecopa, npoSecopa raSe4pra repMoeneKrpuKlr ra N,reAu.{Hoi $isuru t{epnineqrxoro

narliona-nrnoro yuinepcr,rrery iueni lOpix @e4rxonuua;

IeaHa Kosxpcrroro, KaHAr.rAara Qisraxo-MareMarr4qHr4x HayK AorIeHTa, AoueHTa xarpe4pra

erertponiru i euepreruxn 9epuineqrroro uaqioHa.uuroro yHinepcurery iueui lOpir
@egrronuua;

OSiqiftHLIx onoHenrie - JLo6ouprpa Huxupyfl, Kalrvrara (fi:raro-rvrareMarr4rrHrrx HayK,

upoSecopa, :aeigynaua xa$e4pra (fisuru ra acrpouonaii $isuxo-rexsiqsoro $axynrrery
Kapnatcrroro naqiosarrbHoro yninepcurery iueu i B acuns, Cre$ anuxa;

Onercis HonocaAa - KaHAr4Aara Siszro-MareMarlrqHr.rx HayK, AorIeHTa, AoueHTa

xa$e4pra eKcneplrMeuranruoi Si:uru, iH$opMaqifiuux ra ocniruix rexsolorift Boluucrroro
uauioua.nrHoro yHinepcr.rrery ivreni JIec i Yxpainru

na gaciAanui "15" qepBHq 2026 poxy npuiauxta pirueuHx rrpo npr4cyAxeHHs lOpiro
Jlyurory cryneH.rr AoKropa $irocoQii : rarysi 3HaHb l0 <llpnpoAnr.r.ri HayKr.r) ua niAcrani
rlpr4nroAHoro 3axr4cry lncepraqii <Bnrus rpocropoBrax o6naeNeHb aKycrrauuux $ouoHis ua

TepMoAr,rHaMiqni ra repMoeneKrpuuui BrracruBocri HaHonrisoK reKcarouaruuoi crpyKTypra) 3a

cneqiamuicrro 104 <OisHKa ra acrponouir>.

,{ucepraqiro Br.rKoHaHo Ha ra(peapi npoSecifiHoi ra rexnoJrori.rnoi ocni:ru i saranrHoi

Sisurn {epnineqrroro naqioHirJrbHoro yuinepcurery irraeui lOpir @e4rronuua.

Hayxonrafi xepinHzx . Banepifi Kparvrap AoKrop (fi:uxo-uareMarnqHr4x HayK, npo(fecop,

npo$ecop ra(pegpu nporfecifiuoi ra rexsorori.{Hoi ocniru i :aramHoi $isrzxu gepnineusxoro

saqionzurrnoro yuinepcurery irr,reni lOpix OeArronu.ra.

[ucepraqirc noAaHo y nurnxgi cneqiamno ui4roroueHoro pyKouucy yxpaiucbxoro

MoBoIo. ,{rzcepraqix IOpix Jlyurona Ha reMy <Bnrnn [pocropoBrax o6ueNeHb aKycrr.rrrHr4x

$onouin Ha repMoAIruaMi.{Hi Ta repMoerexrpuuni BJracrr4Bocri nanonninoK reKcaronamnoT

crpyKryplr)), uo rroAaHa Ha 3Ao6yrrr cryleHq AoKropa $iiroco$ii : ra;ry:i 3HaHb 10

llpapo4ru.rui Hayru sa cneqiansuicrro 104 Oisuxa ra acrpoHouis e canocrifiuuM, 3aBeprxeHr4M

AocriANeuHqM, Mae HayKoBy HoBr.r3Hy, [paKTuqHy :navyruicrr i eilnoniAae euNaoravr Haxasy



Minicrepcrea ocniru i xayru Vrpainu Jtlb 40 sit 12.01.2017 p. <llpo 3arBepA)KeHHr Br.rMof ro
o$opuneunfl ilr4aeprauii> (gi srvrinauu, BHeceHLTMH sriAHo s Hara3oNl MOH Yxpainn nig

31.05.2019 p. N0579) ra <llopr,uKy rpr{cyAxeHHr cryneHr AoKropa Qinoco$ii ra cKacyBaHHfl

piruennx pasonoi cneqiarisonanoi s.{eHoi paAu 3aKnaAy eruoi ocniru, uayroeoi ycraHoBr4 npo

rprrcyAxeHHr cryreHr AoKropa SinocoQii>), 3arBepAxeHoro flocrauonorc Ka6inery Minicrpin
Vxpainu sip 12 ci.rHs 2022 p. Ns 44 (si srrainarr,rlr, BHeceHr,rrr,ru griAno g flocrasonoro Ka6inery

Miuicrpin YrpaiHra }lb 341 sir,21.03.2022 p., J\b502 eia 19.05.2023 p., it507 sil.03.03.2024
p.).

34o6ynav uae 11 nayxonux ny6rirarlifi 3a reMoro gucepraqii, 3 HLIX o4ny ny6nixaqiro y

nuAaHHi BKrroqeHoMy Ao rrepeniry uayxonux Saxonux Br.r.[aHb VxpaiHIa, 2 crarri nxruoueni go

ueperiry HayKoBrrx (faxonxx Br4AaHb Vxpainn ra npoin4eKcoBaHllx y HayKoMerprn.*rifi 6asi

Aaulrx Scopus, y cuinanropcrni, 3 crarri , ony6rixonani y nepio.uuvnlrx HayKoBr.rx BriAaHHrx,

npoiH4ercoBaHr.rx y HayKoMerpuuHifi 6asi .qaulrx Scopus , y cninanropcrni , 5 nparlb, rrlo

sacnigvyrorr anpo6aqiro vrarepianis arceprauii:
l.Jlyurox IO.B. Tervrneparypni 3aJrexHocri ycepe,unenux rpynoBrrx ruerlAxocrefi

aKycrr.rr{Hr4x $ouonin y nJrocKlrx naHonriexax luftoau4y cBLIHuIo. @isurca ma oceimui

mexuonozii.2024. Jt 2. C. 4046.
2. Lutsiuk Yu., Kramar V. Analytical calculation of frequency spectrum and group

velocities of acoustic phonons in quasi-two-dimensional nanostructures. Journal of Nano-and

Electronic Physics.2020. Vol. 12, No 5. P. 05033 (Scopus).

3. Lutsiuk Yu., Kramar V., Petryk I. Frequency spectrum and group velocities of acoustic

phonons in PbIz nanofilms. Physics and Chemistry of Solid State. 2022. Vol.23, No 3. P.478-
483. (Scopus).

4. Lutsiuk Yu.V., Kramar V.M., Konstantynovych I.A., Voitsekhivska O.M. Effect of
acoustic phonons on thermoelectric properties of lead iodide nanofilms. Journal of
Thermoelectricity. 2025. No 2. P. 5-16. (Scopus).

5. Lutsiuk Yu., Kramar V., Konstantynovych I. Role of acoustic phonons in the formation

of thermophysical properties of PbIu nanofilms. Journal of Thermoelectricity.2025. No 3. P. 5-
16 (Scopus).

6. Derevyanchuk A., Lutsiuk Yu., Kramar V. An analytical method for investigations of
acoustic phonon spectra in semiconductor ultra-thin flat films. Proceedings of SPIE. Fourteenth

International Conference on Correlation Optics.2020. Vol. 11369.P.113691D (Scopus).

Y aucxycii ri3s:wr yqacrb foJroBa, perleH3eHTra, o$iqifini ononenru:

Iorona cueqia.irisosaHoi sqeHoi pagu O;reKcaHAp Maxaneqr, AoKTop $i:uno-
MareMarr.rqHr.rx HayK, nposecop, npo(fecop ra<pe4pu TepMoeneKTpr.rKr,I Ta MeAr,rqHoi Qisuru
r{epnineqrroro naqiouaJrbHoro yninepczrery iueni IOpix @eArronuqa. llia .{ac 4ucxycii
3a3Harrr4B, rrlo nr.rraHHr rqoAo npaKTr{rrHoro 3acrocyBaHHr orpI4MaHpIX pesynrrarin yxe 6yno

sucsirreuo s4o6ynaueu nia qac eianosiai Ha 3arrlaranns. pelleH3eHra Boro4nr,rupa

foronaqrxoro, Ta rrocraBuB 3arrrrraHHt:

1) 3 Bauroi louonili BlrrrJrr4Bae, uo sNaiHlorcqu ToBITILIHLI Hanourisxu MoxHa

:Nrinrosarr ixni sracranocri: rernonpoBiAsicrr, renroeusicrr i r.A. tlra eitoNli BaNa

rrpr{KnaAr.r raKofo rrzny Brrnr4By Ha $iruvni Bnacrl4Bocri nauocrpyrryp?

Ononenr Jfto6ouup Hunupyfi - KaHAr.rAar $i:uro-vrareMarl{qHllx uayx, npo$ecop,

sani4ynau raSeapu $isuru ra acrpoHolrii $isuro-rexHi.rHoro (faxymrery KapnarcbKoro

naqionarsnoro yninepcr{Tery irvreni Bacunx Cre$anuxa. 3aynaxeHHq:

1. Ha Moro AyMKy, Ar.rceprarlix uepenanraxeHa prdcyHKaMLI, rqo imocrpylorb oAHorHnHi



pe3ynbraru, orpLIMaHi AJII [pr,rKJraAax HaHonniBoK 3 Tpbox pisnux lrarepizulin - GaN, AIN i
PbIz. Mano 6u guicr 3MeHIIrIrrIi ix rinrxicrn, o6'e4uanuu pe3ynbrarrr rocriAxenus
galeNnocrefi oAHoro rlany, oAep)KaHVX Ha npuxra4i xoxsoi 3 Br4Kopr4craHr,rx uo.{elefi
Halronriexu.

2. OsHa'reHi y uasni TeMH Allceprauii BJracruBocri gocri4NyBanwrc .3 Br4Kopr{cragurM
analituqsrax (pyHxqifi, Iuo arpoKcr,rMyrorb 4ucuepcifini ganexnocri qacror i rpynonux
urellAxocreft aKycruqHLlx $ononie y nanourinrax, ssnu%r Br,rA rKr4x scrauosreHr4fi
AIrcepraHToM y paMrax rvroreri siruHoi Hanonrisrn (: nylroenn HaBaHTalKeHHsN{ Ha ii
nonepxni). -flruo y BI{rIaAKy nauonrisor prfioAu.uy cBr.rHrlro HaBeAeHe o6rpyHrynannx nu6opy
raxoi rrro4eli, ro .qnr Hanourisor GaN i AIN noHo ni4cyrH€, xoqa npanorvripnicm fioro
3acTocyBaHH.fl TyT HeOqeBvAHa.

3. Ha crop. 82 3a3HarleHo: (... is 3MeHrueHHrM ToBIrIr.rHH nanonrinxu rpynoni
melaAxocri ycix runin aKycrIlqHLIx $onoHie y nifi cna4arorb 3a neninifinulr 3aKoHoM ...>, rogi
sK ue cynepequrb pe3ynbraraM, rroKa3aHr4M Ha puc. 2.38 i 2.34, Ae 3aJrexuicrl vn(d) xnno
HeMoHoroHua. I{e rBepAXeHHa ni4o6paNeHo raKox i y:arantnnx BHcHoBxax (nucHonox 3). Ha
MoIo AyMKy, qx po:6iNnicrr norpe6ye 4o4arKoBoro norcHeuu.f,.

4. y qerBeproMy po:Aini Aoclirxeso roe$iqieur rennonpoBilnocri ra
TepMoeneKrpl,Ir{Hy 4o6pofiricrl saHonrinor 2H-PbIz 3 ypaxyBaHH-rrM pisHzx NaexaHi:Mis
po:cixnnr Souonin, 3oKpeMa Umklapp-npoqecin ra po:cianH.s Ha Mexax. BoAHo.rac y po6ori
lpaKTLIqHo rreMae uopinnxuux 3 eKcrreplrMeuTuurbHr{Mr.r AankrMkr uloAo poni 4e$exrin
rpucraliunoi rparxu ra AouimroBl{x lleHrpin y $opnrysaHHi MexanisN{in @onounoro posciauHx
i sN,IiHi ,ueSoprraallifinrax uog. BpaxyBaHHr raKr{x $arropin MorJro 6 spo6urrl 3anponoHoBaHy
MoAenb 6ruxqoro Ao peanbHr4x Hr,r3bKoBrluipHux crrcreM.

5. 3 rpa$ixin ganexHocrefi fpyrroBr{x urnra.4xocrefi Snerccypanruux $ononin nia
xBI4JIboBoro BeKropa (puc.2.25,2.31) i roBIrILIHr.r naHonriexu (puc. 2.28 i2.34) su;1no, ulo BoHr{
Moxyrb rIepeBItIrIyBarLI BeJIrIqr.rHy rrrBr.rAKocri uourupeHHr rlboro runy @ononin y uacuBHoMy
xpucra-ni. BnaNaro, uo nputll4Ha raroi oco6ilzsocri, 6 o6ronopenoi qK y reKcri 4ucepraqii, rar
i y nignoni4Hrax uy6nixaqixx, ua-na 6u naaru 6ilrur rpyHroBHe [orcHeHHq.

6. B onrzci o6rpyHronasocri ra nocroeipuocri orpvMaHrrx pe:ymrariB, a raKolr( niA qac

rlocraHoBKu saAaqi 4-ro po:ainy, Ar.rcepraHr HaBoALrrb 3aKoH Bi.qerrlaua OpaHua-JlopeHrla Ant
BcraHoBJIeHHt reMneparypHr{x 3aJrexHocrefi repuoguHaN4i.rHlrx BeJrr,rrrr4H. O4nar, qefi :axou
crocyerbct eneKTpoHuoi cxraAosoi renronponignocri, & y po6ori ana-niryerucs xapaKTep
fparKoBl,Ix ((fouonnux) cx.ua4onnx. Moxilaeo, Bapro 6ylo 6 HaroJrocr4ru i rta renaneparypnift
Aunavriqi eneKTpoHHoi crraAosoi.

OnoneHr O.nerccifi HonocaA KaHAHAaT $isnro-rraareMarurrHux HayK, AorIeHT, AorIeHT
r<a$e4pn eKcnepllMeutalrnoi (fi:uru, iH$oplraqifinux ra ocsirHix rexuolorifi Bo.nuucsxoro
uaqiouanruoro yninepcurery irraeni Jleci Yrpainru. 3ayeaxenHr:

l. Vci orpuuani AL{cepraHToM pe3ynbrarr4 rpyHTyrorbcr Ha Ancnepcifisux 3aJrexHocrrx
rlacror, orpI4MaHlax e aHanirr{Hifi Sopui ua lroAeli eimHoi saHonlinru.HaMoro AyMKy, Bapro
.6y+ro.6u o6rpyHrynaru nu6ip raroi uoAeri.ra sra3aru Mexi if sacrocynalns..,

2. 3 naseleHl{x y ApyroMy poalini pe:ynrrariB Br4rHo, rqo rpa(pixr{ Ar{crepciftnux
3anexHocrefi eneprii i rpynoeux rrrBr4AKocrefi Sououin AS-nonrpusauii icroruo ni4pisurrorbc,
ni4 orpzltaHux Ant $ononie iHruux rirox cnexrpa aKycrr4r{Horo $ouonie n ycix MoAenqx
Hatrorrrrieox (GaN, AIN i PbI 2 ). Ma6yrr, Bapro 6yno 6 Aera-nrsiure o6ronopuru rpuquHy
raxoi ni4uiHnoc:ri.

3. llpu onvci TeMneparypHnx sanexHocrefi TepMoAr.rHaMiqnux xapaKTepracrr.rK



HaHorIJIiBoK !;krirorvry cBI4HuIo pi:noi ToBrrlprHr4 BKa3y€Tbcr ix noseAiHKa Ha iHrepnalax Hulrqe
i euue reMrleparypu [e6a* O.unax y xoAHoMy pa:i ue BKa3aHe iJ sHa.{eHHa. Y uouy rpr4qr4Ha
rlboro Qaxry?

4. Yci rBepAXeHHt, uaneAeui y 3araJrbHrlx Br{cHoBKax 4racepraqii, crocyrorbcfl
Hasoulinox [uitoaugy cBllHqro, xoqa y Hassi 4r.rcepraqii fiAerrc-fl npo HanonrisxLr
reKcaroHtlJlrHoi crpyrrypl,I Barani. r{u rrroxna flpfinycruTu, rqo BoHt4 crrpaBe4.uuni 4.rrr 6y4r-
rxnx 2D-crpyKryp reKcarouaJruroi cuuerpii?

5. Po6ora Soxycyerrc.t{ Ha aKycrpItIHI4x $ouoHax. llpore AJrr repMoenexTpr.lrHr4x
sractusocrefi (xoe$iqienr 3ee6era, roe$iqienr rennorpoBianicrr) BaxJrr{Br{M e (foHon-
eneKTpoHHe po:circnanua (e(fem Souonnofo 3axonnenn.a). [oqi.rrrno 6yno 6 Aerzurgrirue
oKpecJrr.rrr4 BHecoK uboro e(perry n gocni4NyBaHoMy inrepna-ui reMneparyp.

6. V rercti, ua xart, Tpalntlorbcr noMr.rJrKu ua6opy, Hanpr.rKnaA, <poAil 3> y llepenircy
yMoBHI,IX ro3HaqeHb, <<xna3i4nonirvripiHi> (crop. l8), <croir-ra> (crop. 85), <revrueparypax)
(crop. 91) ra iurui.

PeqeH:enr Bo.rro4nnrup foronaqsrurfi AoKrop $ianxo-lrareMarlrqHux HayK
npoQecop, npo$ecop xa$e4pu repMoeneKrpr4Kr4 Ta nae4u.rHoi Sisrzxn t{epnineqtrcoro

naqioualrnoro yHinepcr4rery illeui lOpix @e4rronuua. 3ayeaxennx:
1. BuxopucrauHt uoAeri lpyxHoro KoHTr4HyyMy Ans nrinox, sri Naicrsrr neximxa

aroMHr,rx ruapin norpe6ye AoAarKoBoro o6rpynryBaHHr.
2. llptl po3n't3anui gH$epeHqiamnoro pinHxnur Br.rKoprrcraHo rpauuvni yMoBrr

Heftuana, Iqo Mo,{eJlroe ninruy nninxy. I{irannrra 6yn 6u BprrraAoK, rorIl nriexa sarpinrena :
oAHoro 6ory, IIIo niAnoni4ae curyaqii, xolu BoHa Harrr.rJreHa Ha nilxnalui.

3. Onucxz ra rexniqni nounlru:
- y uepeniry yMoBHHX no3HaqeHb (c. 16): reprvriu "femuroltqia" :auicrr

HopMarI4BHoro "lerlMroJlbqa". TaroN BKiBaHo "pogil 3" gauicm "pos4il 3". Ha c. 47 zay1i6x;r
<nlinru> Harrr4 caHo (rrJraBKH)).

- Ha c. 16, y cnl{cKy cKopoqeHb, a6peniarypa DFT posruu$poBaHa sK "reopil
All$epeHlliana fycrLIHI4", ro4i rK 3aranbHonpufinxrzM nepeKnaAoM € "Teopix (pyurqiona-rry
rycrlrHr,r" (Density Functional Theory).

- CropoqeHHt sh, SA ra AS rqo nosHa.iarorr pi:uufi rzn Qononin He HaBeAeHo y
clLIcKy cKoporreHb.

- y crrlcKy ony6nironaHlzx nparlb 3a reMoro 4ncepraqii na c.11 ra na c.144 ni4 n.4
ra n.5 BKa3aHo o4ny i ry x caMy crarrro, xo.ra DOI y Hr.rx pisni i BKa3yrorb na pi:Hi crarri.

Peqen:eur InaH Kosspcrxufi, KaHAHAaT Siar.rno-lrareMarr4rrHr.rx HayK AorIeHT, AorIeHT
rafe4pu elexrpouixn i euepreruxu gepuineqrxoro naqioHaltnoro yninepcprrery irraeui lOpir
@eArroeu.ra. 3aynaxeHHr:

1. Y po6ori (sorpervra e ra6r.2.1) aorlirtno 6inrur AeraJrbgo npoKoMeHryBarr4:uiHy

niAnourenn.s Berarrr4H hafih :hufts .

2. flpu alrani:i pesynrrarin, npeAcraBJreHux Ha pr4cyHKax pos4iny 2, soxperua puc.2.I8,
sanexuicrr hot(d) HaBeAeHa AJLS 3HaqeHHr xBr4JrboBoro BeKTopa q = 0,69 nu-r, ro4i rx
na analoriqHllx pucyHKax Anq rvrarepianin GaN ra AIN nrzxopucraHo 3HaqeHHr q: 0,98

nu-t. Tara eiAr,IiHHicm y nu6opi napanerpin uorpedye roAarKoBoro o6rpyurynauux a6o

fio.f, cHeHH-s Ars sa6esneqeHHt KopeKTHocri nopinnrHHr orpHMaHr{x p*ynmaris.



3. Y psai rpa$iuur.rx vrarepianin (puc 2.18, puc. 2.20, puc.2.22) ue nosHaqeHi Berr.rrrlrHu

nilr<na.ueni ro ocrx KoopAr4Har.

4. Y po6ori (roxpeua Ha crop. 123) roHqeurpaqix Aoruituox noAaHa B oAuHr4rl{x cu-2, rogi

tK An{ o6'eIr,tHIEx xapaKTepr{crprK 3a3Br4vafi nr.rxopprcroByrorbcff oArlHr.rqi cu-3. Tarufi

nu6ip posrvripnocri norpe6ye AoAarKoBofo norcHeHHfl 3 ypaxyBaHnsu oco6rusocrefi

po3rn-suyroi rr,roAerti.

5. Po6ora He uog6aerena crunicrutrur.rx ra op(forpaQivnnx rpixie.
Ha guceprauin Iopix Jlyuroxa na4ifiuuro rpr{ 3BepHeHHq. Bci soHr.r nogurueui ra

ni4rpecnrolorb aKTyanuricu i sua.ryuicrb [poBeAeHoro .4ocriAxenHr, xoqa uicrsrs oxperrri

3ayBaxeHHfl ra peKoMeuaaqii [roAo rrepcneKrr.rB rroA€rnbruzx rocniANeur: flepure 3BepHeHH{:
' BonoALIMI4p 3arcop.uoneub - KaHAr.r4ar $isuro-MareMarprrrHr4x HayK, AoIIeHT ra$e4pu

eneKTpHtIHoi inxenepii TepuoninbcbKoro saqionamsoro rexuiquoro yninepcr4rery irraeHi IsaHa

llyrrox. y cBoeMy :nepnenni Bono4urrrup 3aroproneul 3a3Haqr4B, axryalrnicrr
4ucepraqifiHoro AocnigxeHHx, [pr4cB{rrenoro Br.rBqeHHro BnnuBy npocropoBr.rx o6naeNeHr

aKycrLItIH[x $ononin Ha repMoAI4HaMi.{Hi Ta repMoeJreKrprauni BJracrr.rBocri HaHourisox
reKcafoHaJlrnoi crpyrrypl{. Anrop Haronouye, qo po6ora npucBsr{eHa cyqaurifi uayxonifi
npo6nerr,ri floIIIyKy HoBI{x ivrarepiarin Anr eneKTpouiru ra AocriAXeHHro renno(fisuvunx
nnacrunocrefi uanoposrr,ripuux crpyrTyp. llograrusno oqineno npone4euraft aHanig

sarououipnoctefi sN{ir{u crreKTpa aKycrntrHr4x (foHonin ra ixnroro BrrnuBy Ha repMoArEuaviqui

ir repMoeneKrplauHi xapaKTeplrcrr.rKr4 HaHocrpyKryp. Borolnunp 3axop4oneqr raKox
niAsna.{fin Aocrarrrifi pinenr anpo6arlii pesymrarin, ix ouy6rixynaunr y $axonnx Br.rAaHH.rrx ra
HayKoBy HoBr.r3Hy orpr4MaHr.rx peaynilariB, rrlo rroJr.rrfae y BcraHoBresni :axonolripuocrefi
nepe6iry rennoSisutlnr.Ix npoqecin y nanoposrr,ripHr.rx crpyKTypax. Oco6nueo HaroJrorrreHo Ha

aKTyanbHocri locnilNeHb AJr.r{ po3Br,rrKy repMoeneKTpr{Kr{ ra Hano(firurv. I!o4o 3ayBaxeHb: y
rercri 4ucepraqii Tpannrrorbca npzxpi noMr{JrKr4 Ha6opy ra HeBAani :noporu, ulo rr4M He

MeHIrre, He 3Hr.rxye 3afaJroM rro3rrrt4BHoro BpaxeHHr ni4 po6oru.

Apyre 3BepHeHH{:

lleleulax Porr,tan - AoKTop $i:uxo-vrareMarrrqHr.rx HayK, npo$ecop xaSe1pu
iHrfopnraqifinux cucreM Ta Mepex Haqionanuroro yuinepcurery "Jlrsigcrra nolirexuira". Y
:nepuenni 3zrHarraerbc s ilogvtrvrnny oqiur<y 3arrponoHoBaHoro ,{ucepraHToM Teoperr,rqHoro

ni4xo4y lo tocniAxeHHt rrapyBarr4x 2D-crpyrryp, 3oxpeMa 6yn pospo6lenuft opHriua-nrnufi

MeroA BI{3HarIeHHt qacror i rpyuonux rrrBrrAKocreft axycruuurax lpoHouiB, a raKox npone4ennfi

aHzutis BrInI{By cIIeKTpa (foHonin Ha relJroelrHicrr, enrponiro, norenuiar ferlurolrqa,
Tenno[poBiAnicrr, repuo4u(fysilo ra repMoeneKrpurrHy ,uo6porHicrr uanonrisor fio4u4y
cBLIHIIIo. Orpervlo HaroJrolrleHo na rori.rHocri no6y,uoBr4 Ar4cepraqii, Ha-uexHoMy o6rpyuryaauHi
sucHonris ra AocrarHifi anpo6aqii pe:ymraris locrilNeHHr. -flr saynaxesns flelerqar Pouan
ni4:Ha.rae BLIKopIrcraHHt tr.toAeni sirsHoi Hauonrinru, pealisauir sKoi Ha nparruqi €

ItaloftrraonipHolo. BoAno.{ac 3a3Harraerbcfl, rrlo Br.rKopr4cralrss raroi lroAeri flK nepuoro
na6maNenufl. e BvtrpaBAaHuM, orpuuaHi pe3ynbrarn He cyleper{arb cyqacHr.rM ysBneHHrM

$isurn HaHocrpyKryp i noNyrr 6yru yrovHeni B noAanbrxl.rx AoclirNeHHrx ir :acrocynaHHrM

6intur pearicruvuux uogerefi, 3oKpeMa HaHonrtieor Ha niaxlaaui a6o rpr{uapoBr{x
HaHocrpyKryp. Ha AyMKy aBTopa 3BepHeHHq, HaBeAeHe 3ayBax{eHHq He 3HLr)Kye :araluroi
rro3r4Tr4BHoi oqinxa gucepraqifi uoi po6oru.

Tpere 3BepHeHHr:



Cronrpvyx Irop - AoKTop $israxo-uareMarr.rrrHr.rx HayK, nporfecop, AeKaH $axynrrery
$isurra, MareMaruKu, eroHoruriKrl ra inHoeaqifiHr,rx rexHoJrorifi, upo$ecop xa$e4pu $iruru ra
inr$opMallifinux cucrevr [poro6plrlbKoro AepxaBHoro neAaroriqHoro yninepcurery irr,reni Ieana
(Dpanra. y rnepnenni niAgua.{euo rounrercnufi xapaKrep rrpoBeAeHr4x gocligxeut,
silnosilHicrb orplaMaHl4x pe3yJrrrarie nocraBJrenifi rrneri Ta 3aBAaHHrM, HayKony nonu:ny i
ilpaKTutlHy suauyuicrb pe3yJlbrarie. ilosurnsHo oIIiHeHo BcraHoBneni saxonouipHocri srvriHu

TepMoALIHaMiquux i repirroereKTplltlHl{x Bnacrr4Bocrefi sanonrlieox rexcarona-urnoi cuuerpii
sHacriAox rpanc$oprr,rauii cnexrpa aKycrnrrHux $ononiB rrprr srvriui ronuuHr4 HaHonriexr4 ra
TeMfleparypu crlcreMu. Taxox ni4rpecneuo rori.*ry crpyKrypy 4ucepraqii, H€rJre)r(He

o6rpyntynangr BrrcHoBKin ra 4ocrarnifi pinenr anpo6aqii pesynrrarie 4oc.ui4NenHr.
.flx saynaxeHHt aBTop 3BepHeHHr Br.rcJroBmoe uo6axanns 6imut .{irxo po3MexyBaru

BcraHoBJIeHi gaxosouipHocri, xapaKTepHi lns ncix 4noeuvripnux crpyxTyp rercaroua-nrHoi

cuuerpii, ra pe3ynbrarr,r, crerluSivni caMe Ans HaHonrisorc !.uito!tu[y cBr.rHuro. BoAsoqac

3a3Haqaerbct, ulo IIe 3ayBaxeHHfl Mae peKoMeuAarliftHr,rft xapaKTep i NoAHrau r{HHoM He 3Hlrxye
3araJrbHoro rro3r4TrrBHoro BpaxeHHs si.q .quceprauifi uoi po6oru.

Pesymraru ni4xpuroro forocyBaHHs :

<3a> - 5(u'rrr) qlenin pa1u,
<flporu> - 0 ( nylr) .uleHis pa1u.

Ha niAcrasi pesymtarin ni4rpnroro ronocyBaHHr pa3oBa cneqiarisosaua BrreHa paAa

nplrcyAxrye lOpiro Jlyurory crynins AoKropa SirocoSii s rzurysi 3HaHb 10 llpapoaHuui Hayxu sa

cneqianrnicrro 104 Oigura ra acrpououix.

Bi.{eogannc rpaHcnrqii saxucry aucepraqii AoAaerbcr.

Io.rona iaJisosauoi n.renoi pagn
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