Pimenns
pa3oBoi cnenianizoBaHoi BYEHOI pagu

Npo NPHCYIKEeHHs cTyIeHs AokTopa dinocodii

Pazopa crenianizoBaHa BYeHa paja IHctuTyTy Marnetmsmy HanjoHambHOT
axageMii Hayk Ykpainu Ta Minictepcrsa ocBitH i Hayku Ykpainu (IMar HAH Ykpainn
ta MOH Vkpainu) npuifHsia pilileHHst Ipo NpUCYIKeHHS bopuncekomy Braducnasy
FOpiiiosuyy HayKoBOTO CTyTIeHs HokTopa Ginocodii B ramysi suans 10 — IIpupoxundi
HaykW, 3a cnemianeHicTio 105 — IMpukiansa ¢isuka Ta HaHOMAaTepialy Ha MiJCTaBi
NPUIIOAHOTO 3aXWCTy puceprauii «Maenimui ma pe3oHaHcHi  enacmusocmi

bazamoulaposux HaHOCMPYKMYP 3 AHMUDEPOMAZHIMHUMYU KOMROHEHMAMUY .
«6» rpynHs 2023 poky.

Bopuncekuii Baagucaas IOpiiiosu4, 1995 poky HapomkeHHs, rpoMaiiHUH
VYkpaiHu.

Ocsairta Buma: y 2019 poui 3aepmms HaB4aHHA y KHiBCEKOMY HalliOHaJIBHOMY
yrisepcureti imeni Tapaca Illepuenka 3a crmeniamsHicTio «lIpuknamua ¢isuka ta
HaHOMaTepiaiy», e OTPHMAB JUILIOM MaricTpa 3 BiI3HaKOIO.

Boponosx 2019-2023 pokiB HaB4aBcAd 3a OCBITHBO-HAYKOBOIO IIPOTPamMOI0
IiiroToBKH 3100yBadiB TPETHOrO PiBHA BAIIOI OCBITH 3a cnenianpHicTio «IIpuknanHa
disuka Ta HaHomarepianm» B IHCTHTYTI MarHetnsMy HarionansHoi aKajgeMii Hayk
Vkpainu Ta MigicTepcTBa ocBiTH i Hayku YKpaiHH, fie i BHKOHYBaB JHCEpTalliiiHy
poGory. Ilix yac HaB4aHHS HEOJHOPA30BO OpaB ydacTh y MiIXHAPOAHUX HayKOBHX
IIKONax 3a HanpsMaMH NpuknamHoi (isuku, a Takox mporsrom 2020-2022 pokis
OTpuMyBaB crureH it HarionansHO! akafgeMil HayK YKpalHu JUls MOJIOAMX BYCHUX.

Hayxognuii kepisank — ToscronuTkin OJiekcanap IBanosn4, 10xTop dizuko-
MaTeMaTHYHUX HayK, nmpodecop.

3n06yBay Mae 17 HaykoBuX myOiikamiffi 3a TeMoOO auceprauii, 3 AKX 1

MoHorpadis y cmiBaBropctBi, 4 crarri omyOnmikoBaHI y (axoBux HayKOBHUX



3aKOpJIOHHMX BHAAHHAX, 2 CTAaTTi omyOmikoBaHi y (axOBHX HAYKOBHX BHIGHHAX
Vipainu, a Takox 10 Te3 AomoBizei Ha HAyKOBHX MIKHAPOIHUX KOH(EPEHIILX.
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Y HayxoBili AucKycii B3sllM yvacTh rojioBa Ta “WieHH coeuliajizoBaHoi
BYEHOI pajau:

Jlock BikTop ®emopoBH4 — I-p (biB;-MaT. Hayk (01.04.02 — TeopeTHyHa
disuxa), mpodecop, FONOBHAN HAYKOBHH CTIiBPOGITHHK Binmimy ¢iswku miiBok IMar
HAH Vkpainu Ta MOH Vkpainn. Oninka mo3suTuBHa 0€3 3ayBaKeHb.

I'epacumuyk Irop BikropoBu4 — 1-p ¢is.-mar. Hayk (01.04.02 — TeopeTidHa
disuka), NpoBiIHMI HAyKOBHH CIiBPOGITHHK JaGopaTopii HAHOKPHCTAIiYHHX
ctpykryp IMar HAH Vkpainu Ta MOH Vkpainu. JJo po6otu peneHzeHTOM Oymu
BUCYHYTI HACTYIIHI 3ayBakKeHHS Ta MOOaKaHHS:

1. V nynkTi 5.1.2 nuisaxoM anpokcuMailii 3Ha4eHHsA KOHCTaHTH aHizoTpormnii y FeMn
BU3HAYAIOTECS MAPaMETP MIXIIApOBOro oOMiHy i HaMarHiueHicTh Ak GyHKuii
Temieparypy. Yu BimoMi aBropy iHmI, ansTepPHATHBHI MiIXOQH A0 BU3HAYCHHS
BIIaCTHBOCTEH 0OMiHHOI B3aeMoii Ha iHTepdeiicax B CHCTEMaX TAKOTO THILY?

2. V mimposniii 4.2 mMpencTaBleHi pe3ylabTaTH JOCHIIKECHb MArHiTOMETpii A
macusiB HaHoeneMeHTiB CA® Py/NiCu(20 wm)/Py, s AKX BH3Ha4YCHA
TeMIeparypa nepexoay Mix (epoMarHiTHUM Ta aHTH(EPOMArHiTHUM CTaHaAMH
craHoBuTs npubnmsHo 150 K. Pasom 3 TuM, y mifposfimi 6.2 BHBYaIOTHCA
OCOONMBOCTI CHiH-XBUIBOBHX IIPOLECIB y ONM3BKHX 3a CTPYKTYpOIO
Ha”oenemenTax Py/NiCu(10 um)/Py, ane To4xa nepexoay Ui HUX BUSBIAETHCA
noMiTHO BHIIOK i cknanae 220 K. Ha xanp, B TeKcTi poOOTH HE KOMEHTYIOThCS
MOXKJTMBI IPUYHMHH TAaKOl Pi3HUII TeMIIEpaTypH MEepPEMHKaHHS.

3. V TekcTi aucepranii NpUCYTHS MEBHA KiTbKiCTh TPaAMaTHYHUX MOMUJIOK.

Ha Bci 3ayBaxeHHs Ta nobGaxaHHs 3m00yBadeM Oyno HaJaHO IDYHTOBHI
Bi/IMOBI/, AKi GymM cXBaleHi pelEH3eHTOM. 3ayBa)KeHHA HE BIUIMHYIH HA OLIHKY

po6oTH. BpaxoByloun BUCOKHIA piBeHb HAayKOBHUX ITyOtiKawiif 3100yBaua, akTyaabHOCTI



Ta HOBHM3HHM JIaHO1 poOOTH, BONOMIHHES 3400yBada BiZIIOBiJHMMH 3HAHHAMH, 3arajibHa

OLIiHKa poOOTH € IO3UTHUBHOIO.

Hepeua Jdmutpo OnexcaHgpoBHd — KaHI. ¢iz.-mar. nHayk (01.04.11 -

MarHeTH3M), 3aBilyBay naboparopii Hanokpucraniuaux crpykryp IMar HAH Ykpainu

ta MOH Vikpaiun. Jlo po6otu perieH3eHToM Oyl BUCYHYTi HACTYTIHI 3ayBaXKEHHS T2

no0aXKaHHSI:

ks

Y migposmini 3.3, Ak i B iHmumx posainax Aucepralil, po3MIAAA€THC KOHIISTILA
9HCEeIbHOr0 METOAY MIKpOMarHiTHUX MOJZIENIOBaHb, ajle HaJaeThes JIMIIS
cTHC/HiT ONMC TIPHHITAITY PO3PaxXyHKiB IPOCTOPOBHX Mall KOJMBaHb MarHiTHAX |
MOMEHTIB 3 TIOCHIAHHAMH Ha BiANOBigHi JiTepaTypHi mKepena. 3Baxalou Ha
Te, IO 3HaYHA YaCTHHA Bi3UYHMX iHTepIIpeTalliif Ta MOACHEHb JOCIiIKYBaHHX
y po0OTi CITiH XBHIBOBHX MPOLIECiB IPYHTYEThCS Ha aHAIi3i camMe IPOCTOPOBUX
Mall KoJIMBaHb, 6yn0 6 JOLINEHUM Jelo JeTali3yBaT¥ METOIUKY IPOBEACHH

MOJIETIIOBAHb 3 HaBeJCHHIM BifITOBITHUX (GOpMyIL.

. 'V migposnini 4.1, 30kpeMa Ha puc. 4.1, HaBeieHO JlaHi MarHITOMETPil CTPYKTYP

CA® s 3HaueHb aTOMapHOTO CKiaxy 3amiza y ciiasi Fe,Cri, KOMIO3UTHHX
crieficepiB Si2 35 ar% ta 17,5 ar%, BiAmoBigHO, fAKi aBTOp BBaXKae€ 3a
onTHMalbHI. BUHHKae MUTaHHS, 9K BIVIMBAaE KOHLEHTPALiA 3ai3a Ha [IHPUHY
TEMIIEpaTypHOTO iHTepBaNy mepeMHKaHH:? BomHodac, 06nacTs mepeMHKaHH
crany CA® pang iHmMX 3HayeHb KOHIEHTpALil 3aji3a 3ajHINAETBCA I03a
TEMIEepaTypHHUM [iala3oHoM, B Mexax fKoro Oynu IpOBENEeHI AOCIiHKEHHS.
BignosigHo, XapakTep IIbOro nepeMUKaHHs CKIAIHO MOSCHUTH, BUXOAAYH JIHIIE

3 TeMIEPaTypPHHX 3aJIeXHOCTE MarHiToMeTpii, HaBeIeHNX Ha puc. 4.1.

. 3rimHo 3 npoBeleHHMM aBTOPOM aHANI3OM y pO3ALTl 4, 3Ha4Hy poOib Y

pesynbTyrouili ricTepesucHiii moBemiHui rerepocTpykryp CA®, OKpim
MiXIIapoBoi B3a€MOIii, BilirparoTs aHi30TPOIHI BIACTHBOCTI (epOMAarHiTHUX
mapie Fe y cknangi mux ctpykryp. OfHaK, ONKCY, AKAM YMHOM BH3HaJYamacs
pisHMIA edeKTUBHHX TONIB aHi30Tpomii MiX BepXHIM Ta HHXHIM IIapamy,
JeTanpHO HaBeaeHo He Gyino. Ha miit mormsia, Bapro Gyio 6 MpofeMOHCTPYBaTH

JaHi KOHTPOJNBHHUX 3pas3KiB T4 HABECTH BiANMOBiAHI KoMeHTapi. Takox BUHUKae



IMTAHHA, Y¥ BPaxOBYBaJlacd MarHiTOKpHcTaliuHa aHizorpomif mapiB FeCr

KOMITO3UTHOTIO crieiicepa?

4. Y migposaini 6.2 aBTOPOM B SKOCTI HPUYHHK PO3IIEIUICHHS TPAHMYHOI CIiH-
XBHITLOBOI MOJIM IIPOIIOHY€EThCA MoAiGHICTE hopMu HaroauckiB CAD 1o dopmu
KYIIOJIa, OJJHAK HE HAJA€ThCS YTOYHIOYNX AaHKX II0/I0 HACIiKiB ii BIVIMBY Ha
MIKIIapOBHM JMIONBHMI 3B’s130K. He 3a3HaveHo, fAKMM YMHOM INjJ dHac
MiKpOMarHiTHUX MOJEJIIOBaHb BpaxoByBalaca I o0coOmuBicTE (opMu
eneMenTiB. U € BKa3aHa KOHKpeTHa (HOpMa IPHHIMIIOBOIO [T CIIOCTEPEKEHHS
edekTy, abo X PO3LICIUICHHA TakKoX BigOyBaTHMETHCHA, AKINO HAHOMHCKH
MaTHUMYTb, HAIIPUKIaA, KOHiYHY dopMmy?

5. B mucepraiii 3ycTpiualoThcs OJPYKiBKH, HEKOpeKTHI TepMinmM. Hampukiman:
peuenns Ha crop. 30 «ebheKTHBHO 3aKpilmoe Horo MarHiTHHH MOMEHT Yy
IEBHOMY BHJLUIEHOMY HampsMKy, poOnsud MHoro cTilikuM [0 HOMIB
IIepeMHUKAHHA BiTBHOTO» HECIIOiBAaHO MEepepUBAETHCS; CTOP. 41 «I10-€TamHO)
3aMiCTh IIOETAIHOI»; CTOp. 51 cTOITH KOMa mepex «Touo». Takox aHTIilichKka
Bepcis aHoTawil MiCTHTh psJi FPaMaTHYHUX Ta CTHIICTHYHHX IIOMMJIOK.

Ha Bci 3ayBaxeHHA Ta mobaxkaHHsa 3400yBadeM Oyno HagaHO IPYHTOBHI
BifmoBimi, Aki GynM CXBajleHi pelleH3eHTOM. 3ayBaKeHHs He BIUIMHYJIH Ha OLIHKY
poGorn. BpaxoByrouum BHCOKMH piBeHb HayKoOBHX myOmikamiii 3m00yBava,
aKTyaJbHOCTI T4 HOBM3HH JaHOI poOOTH, BOJNOAIHHA 3100yBada BiATOBITHHMH
3HaHHSIMH, 3arajIbHA OILliHKa pOOOTH € II03UTHBHOIO.

Baagumupcbkuii Irop AnaTtodiiiosuy — a-p ¢iz.-mar. Hayk (01.04.07 — pizuka
TBEPIOro Tina), aupexTop HaB4yanbHO-HAYKOBOTO iHCTHTYTYy MaTepialOo3HABCTBA Ta
3paproBans imeHi €.0. [Tatona KuiBceKkoro mosiTeXHiYHOTO iHCTHTYTY iMeHi Irops
Cikopcekoro. Mo poGoru o¢iniiiiuM omoHeHTOM Oynu BHCYHYTI HacTyIHi
3ayBa)KEHHS Ta ITOOaKAHHS:

1. Ha crop. 54 nuceprauii 3asuaveno: «Hwmwkmiit Ta(5) ciuyrysaB B sKOCTI
OytdepHoro mapy i Kpalloro Y3rODKEHHS MapaMeTpiB IPaToK TEpMidHO
okuciaenoi migknamuaku Si/SiO; Ta Py, 3MeHIIyloun piB€HER HAmpyXeHb Ta

36inpIyrouM cTiliKicTs Hamopomenux MmarepiamiB». Illap SiO,, sx mpasuio,



dopmyeTbcss aMOpOHHM — MIONO SKOi B TakoMy BHNAAKY Y3TOIUKCHOCTI
napaMeTpiB I'paToK e Mosa?

. B MeToaMYHOMY pO3Aidi HaJaHO AETANBHHUM omHuc MeTony (epoMarHiTHOro
pe30HaHCYy i MIKpOMArHiTHOrO MOJEIIOBaHHSA, B TOW 4Yac SK MeETOAMKa
BU3HAUEHHS IIONLOBHX 3alIe)KHOCTEd HAMarHiueHOCTI HaBejeHa JIMIIe
TIOBEPXHEBO — YOMY?

. SIKIo aBTOp 3 METOH BHABIEHHS PI3HHII Y HaMarHiueHOCTI MiX BEpXHIM Ta
HIDKHIM mapaM{ TIEpMAaJIOI0 y TPUIIAPOBUX CHHTETHIHAX
antudepomaraeTukax Py/NiCu/Py npocnmizxkyBaB KOHTpONBHI TOHKiI INapH
mepMaioro, po3MimeHi mia Ta Hag mapoM Cu, TO IOCTae MUTaHHA, YOMY Wi
KOHTpPOJIbHI 3pa3sku MicTiik caMme map Cu, a He ciuiaBy NiCu?

. Slkum Gu ouiKyBaBcs pe3yJbTaT MAOCHIIKEHHS HE MAacCHBiB CHHTETHYHHX
anTH(pepomarteTrkie Py/NiCu/Py, a BignmoBigHuMX CYILUIBHHX TPHINAPOBHX
m1iBok? MOXIMBO caMe Take JOCHi/KeHHS JI03BOMMIO O mMiATBEPAUTH
NPUIYMIEHHd IIOA0 BIUIUBY KYIOJOMOAIOHOCTI CTPYKTYypH Ha ii
HaMarHiueHicTs?

. TexHniune 3ayBaxkeHHs — po3i1 «BcTym» He BapTo Oyi10 BKIIOYATH [0 3arajibHol
HyMeparlii, BiIOBiAHO MepIINM po3fiioM MaB 61 OyTH OIIAA JiTEpaTypHHUX
IDKEpelL.

Ha Bci 3ayBaxeHHsa Ta mobaxauHs 3x00yBadeM Oyilo HanaHO IPyHTOBHI

BiANoBiAi, AKi 6ynu cxBaneHi oQilifHUM OMOHEHTOM. 3ayBaK€HHs HE BIUIMHYJH Ha

OLHKY poGoTu. BpaxoByroun BHCOKHil piBeHb HayKOBUX IyOuikauiii 3mo0ysada,

aKTyaJBHOCTI Ta HOBHM3HM JaHOi po0OTH, BONOAIHHA 3400yBaya BiAIIOBiIHUMH

3HaHHAMH, 3arajibHa OI.IiHKa pOGOTI/I € ITO3UTHUBHOIO.

IIpokonenxo Onexkcanap Bonogumuposuy — a-p ¢is.-mar. Hayk (01.04.03 —

pamiodizuka), mpodecop, 3aBimyBau kxadeapu HaHOQI3HKM Ta HaHOENEKTPOHIKH

HapuaibHO-HayKOBOTO IHCTHTYTY BHCOKHX TeXHOJOTrii KHiBCBKOro HallioHaJIBHOIO

yHiBepcutery imeHi Tapaca Illepuenka. [lo poGotu odimiiiHuM omoHeHTOM Oyix

BHCYHYTi HAacCTyIIHi 3ayBa)KCHH: Ta MoOaXaHH:

1. V migposmini 4.1 meMOHCTPYETBCS KepOBaHE TEMIIEPATypOIO MEPEMHKAHHS

Mar"iTHEX MoMeHTIiB y cTpykrypi Fe/[Cr/FeCr/Cr]y/Fe 3 aHTHnapaneabHOi A0
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napaiensHoi (pepomarmiTaoi) Kondirypauii. ABTOp Bif3Hauae, IO MOMEHTH
mapis Fe 3a temmeparyp suime touxu Kiopi mpomapkis FeCr € BinbHuMY,
OCKLJIEKH CyMapHa TOBIIMHA clieiicepa € Ginbmoo Bia kpurrunoi BicTani PKKI
B32€MOJII. 3 TeKCTy pobOTH MOXHA 3740TaJaTHCh, L0 IepexiJ 10 napajersbHol
KOHOIrypamii JocAraBcs NUIIXOM NPUKIAJaHHSA 1O 3paska 30BHILIHBOTO
MArHITHOTO ITOJIS, aie AeTalli [[LOro eKCIIepPUMEHTY BapTo Oyio 6 onucaTy.

. IleHTpansHOl0 AYMKOI po3aity 4 mucepTaliiiHOi poOOTH € 3HaXOIKEHHS
3aKOHOMIpHOCTEH 3MiHM MarHiTHOTO TiCTepe3nCy Ta XapaKTepy MiKIIapOBHX
B3aeMoilt y crpykrypax CA® mpu miepexofi Bifi reoMeTpii TOHKHX IUTiBOK 10
NaTepaqbHO OOMeXeHMX HaHOCTPYKTyp. OpHak, e(eKkT ricrepesucy Ta
MiXIIIapOBa B3a€EMOJis y TaKHX CTPYKTypaxX CyTTEBO 3alexaTh Bill BUOOPY
MaTepialiB OKpeMMX WiapiB. Y mepmili 4acTHHI PO3ALTY PO3IIANAIOTHCS
mwiiskoBi CA®, BurorosieHi Ha 6a3i Fe ta Cr, a y apyriii yacTuHi — CTPYKTYpH
3 BUKOpHCTaHHAM ciuiaBiB Py Ta NiCu. OnHak noscHeHHs abo MOTHBAL] 00
caMe Takoro Bu6opy MaTepianis wapiB y po6oTi He HaBeaeHo. JlonineHO Gyn0
6 TaKkoX IIPOBECTH O€3MOCEpeNHE MOPIBHAHHS, HANPHKIAJ, IUIIBKOBHX
Py/NiCu/Py cTpyKTyp 3 BillIOBiTHUMH HAHOTHUCKAMH.

. 'V poszini 5, 3 oqHOro GOKy, JOCIIIKYIOTECS MPOIECH pelaKcalii AMHaMiKu
HaMarHigeHoCTi y CTPYKTypax 3 ABOIIapoBoio mincucremoro Py/FeMn, a 3
iHIIOro — JE€MOHCTPYETBCS i30TPOIHE 3POCTaHHSA YacTOTH (hepoMarHiTHOro
pesoHancy mapy Py 3a paxyHoK (opMyBaHHS «006epTOBOI» aHi30TpOmii y Liii -
IBOIIApOBil cTpyKTypi. STk Bimomo, aHTH(epoMarHeTHKaM IpUTaMaHHi Ginbii
3HaueHHs Koe(ilienTa 3racaHns, HiX M1 GepomarseTuki. Tomy mma Ginbi
HAOYHOI JEMOHCTpalil PEe30HAHCHHUX XapaKTEPHUCTHK J[BOIIAPOBOI CHCTEMH
Py/FeMn Ta NpakTHYHMX [epeBar BHKOPHCTAHHA HaBeJIEHOI «06epTOBOI»
aHizoTporii, gouiyisHo Oyn0 6 MpoBecTH aHAJI3 PE30HAHCHUX XapaKTEPHUCTHK
HAHOCTPYKTYPH 3 YPaXyBaHHSAM SK 3MiHM 9aCTOTH (IIPHIIBHIUIEHHS MarHiTHOI
JAUHAMIKM), TaKk i 3MiHM JOOPOTHOCTI MArHITHUX KOJWBaHB (30LBIIEHHS
KoedilieHTa 3racaHHs L1 mapy Py).

. ¥ Tekcri aucepramii 4acTo 3raxyeThCs MarHiTOZHUIIONBHA B3aEMOJII MiX

mapamy HagoposMipaux CA®, 30KpeMa, BeJINKa yBara IbOMY TPHAUIIETECS Y
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migposzini 4.2 Ta poszini 6, e aB'rop HaroJjouye Ha TOMY, IO LA B3a€EMOAiA
Biflirpae KIIOYOBY bonh y Tpolecax yTBOpEHHs aHTH()EPOMAarHiTHOro CTaHy
HaHOAHCKIB. SIK Bijmomo, MarHiTonHiIonLHa B32€EMOJIiS 32 CBOEI MPHPOJAOIO
TICHO IOB’SA3aHa 3 SBHINEM pO3MAarHidyBaHHA i BH3HAYAETHCA MMOJAMH
PO3CisiHHS, SIKi YTBODIOIOTBCS II€BHHMM pO3NOJALIOM MAarHITHUX MOMEHTIB
dbepomarsetnka. Ane 3 TEKCTy Jucepralii He 30BCiM 3po3yminio, uu
TIPOBOAMINCH AHANITHYHI PO3PaXYHKHA TEH30pa PO3MArHiIyIOUMX €IEeMEHTIB
I TOCHiDKyBaHUX HaHO06’ekTiB. STk mix Yac IpOBEIEHH MiKpOMarHiTHOTO
MOJICIIOBaHHS BPaxoByBaaach MarHiTOAHIONbEHA B3a€EMOJis MK eleMeHTaMH
MacHBiB HaHOCTPYKTyp? UM MoXe N B3aeMOis BpaxoByBalach JIMIIE
BUKJIIOYHO TIPH PO3IIISAI MIapiB BCepeaHi OKpEMHUX HAHOAHCKIB?

5. Posgin 6 mucepramiiinoi po60OTH LiIKOM MPHCBSYEHHH OCOOGIMBOCTAM CHiH-
XBHJIEOBOI AuHaMiky HaHoposMipaux CA®. Ctpyktypu CA®D, y oMy ceHci,
SABIISIOTE COOOI0 CHCTEMY 3 JBOX 3B’I3aHHMX MAarHiTHHX OCLHJIATOPIB, KOXEH 3
AKUX TIOB’SI3aHUN 3 OKpEeMHM (epOMAarHiTHMM IIapoM HaHOAMCKY. Jid Takux
CHCTEM, 3aBASKH 3B’SM3Ky MiX OCIHISTOPaMH, XapaKTEPHHUM € 3CYB YacTOTH
KONHUBaHb CHCTEMH BiJHOCHO BJIaCHMX 4YacTOT ()epOMarHiTHHX IIapis.
JonineauM 6yno 6 mpPOBECTH poO3paxyHOK Koe(illieHTy 3B’A3Ky Ta
BiAmoBigHOrO 3cyBy 4actor. Lle migBummno 6 HayKOBO-TEXHiYHY WiHHICTB
OTPUMAaHUX Pe3yNbTaTiB.

6. ucepraniitHe OOCTIMKEHHS Mae€ CYTTEBY EKCIIEpHMEHTANbHY CKIaZoBy, a
oTpuMaHi B poGOTi pe3ybTaTH He TIIBKH JAIOTh BiTNOBiAb HA PAJ KOHKPETHHX
HAyKOBHX 3allUTaHb, ajle i JeMOHCTPYIOTh IPHHIHUIIOB] TEHACHIIi1, BAXUIHB 1JIs
po3BUTKy aHTH(epomarHiTHOI cHiHTpoHikH. IlepeBakHO Wi pe3ynbTaTH
olepxaHi 3 BHUKOPUCTAHHAM BITYM3HAHOIO, 4YacTO HE JOCHTH HOBOIO
o0NajHaHHA, a 3HAYMTH pe3yJbTaTH IUCepTaliifHOi poOOTH, B NPHMHIMIL,
MOXYTh OYTH BIPOBaIKEH] y BITYH3HSIHE BHPOOHHULITBO 3 BUKOPUCTAHHSIM BXe
icHyro4oi TexHomoriunoi 6aszu. 3 OrIAAY Ha Ie, IpaKTUYHe 3HaUeHH: poboTw,
HaBeZIeHE B [UCEPTallii, BUIVIAAAE HAIMCAHUM 3aHANTO CKPOMHO i Moxe OyTu
CYTTEBO PO3IIHPEHE.

7. OdopmiteHHs OUCcepTaLii Ma€ IEBHI TEXHIYHI BaIH:



a) Indopmaris, HaBefeHa Ha JeAKuX rpadixax B OpHMTiHANBHIN 9acTHHI pobOTH,

Hanpﬂxna,u; pné. 4.1, 4.6, 5.6, TOBHICTIO HQ" poslﬁucl)poBaHa y migmuci Ao

rpadiky.

0) Inoxiy (bopMynafora MOSCHEHHAX JI0 HUX I'Ip.ﬁcyTHi'ap_iGHi OIMCKHY, HAIIPUKJIAL,

BiZICyTHS KkBajpaTHa AyxKa B (4.1). B il sxe gopmyui (4.1) HaBOAUTECA BUPa3
IS TYCTMHM €Hepril, a B Mnuci 10 (bopmyhu 3a3HAYAETHCH, 11O IIe eHepris, 2
He TycTHHa eHeprii. Benwumna H, axa Bxomuts mo (4.1) 3a PO3MIpHICTIO B
cucteMi CI Mae OyTH iHAYKII€O mmﬂ, a cuvBorom H y JEcepTallil MO3HATIEHO |
HAIPY>XEHICTh MardiTHOTO MOJIs TOILO.

JucepTallil HamMcaHa Cy9acHOIO YKPaiHCHKOIO MOBOIO, 3 BHKOPHCTAaHHAM
3araJibHO BXXMBAHOI TEPMiHOJIOriI, alle iHOAi 3yCTpi4aeThes CNEHT, HAalPHUKIaL,
«crecepy 3aMiCTh «IIPOIIAPOK», 3aMICTh «IPHCKOPEHHS MArHITHOI JMHAMIKA
Kpaiie, MaGyTh, MUCATH «IPUIUBHIIICHH AUHaMiKK Towo. Takox y poboTi
IPHCYTHS He3HaYHa KiIbKicTh opdorpadiunmx i rpaMaTHIHUX IIOMHJIOK.

Ha Bci 3ayBakeHHs Ta mobGaxaHHs 3100yBadeM Oyno HamaHO IPYHTOBHI

BiAmoBifi, Axi 6ynu cxBaieHi odiuiiiHUM OMOHEHTOM. 3ayBaXKeHHs HE BILIMHY/IA Ha
omiHKy poGoTd. BpaxoBylounm BHCOKHMH piBeHp HayKOBHX myOmikamiif 3100yBava,
aKTyaJbHOCTI Ta HOBH3HH HaHOi poGoTH, BOJNOMiHHA 3700yBadua BiANIOBITHUMH

3HAHHSMH, 3aTajIbHA OLIiHKa POOOTH € TIO3UTHBHOIO.

Pe3ybTaTH BiIKPHTOrO roJIOCyBaHHS:
«3Ban — 5 4jeHiB pajy;

«IIpotu» — HeMae;



PA30BA CIIEHIAJII3OBAHA BYEHA PAJIA

THCTUTYTY MATHETHU3MY HAIIIOHAJBHOI AKAJTEMII HAYK

VKPATHM TA MIHICTEPCTBA OCBITH I HAYKH YKPATHU
YXBAJIWJIA:

1) Mucepranis bopuncskoro Bnagucnasa IOpilioBuua Ha Temy «MarniTni Ta
Pe30HAHCHI BJIACTHBOCTI fararomapoBHX HAHOCTPYKTYP 3
aHTH(EPOMATHITHAME KOMIIOHEHTAMHY, IO MOJaHa Ha 3400yTTd CTyIeH:
noktopa ¢inocodii B ramysi 3uans 10 — IIpupoaHuyi HayKH, 38 CIEHiabHICTIO
105 — Ilpuxnamna ¢i3uka Ta HAHOMATEpIaTd, € 3aBEPIICHHM CAMOCTIHHHM
HAyKOBMM IOCHiIDKEHHAM 1 Bignosizae BumoraMm «Ilopsiaky mpucyIiKeHHs!
CTymeHst [A0KTOpa (ijgocodii Ta ckacyBaHHs pilleHHsT Ppa3oBoi
cmenianizoBanoi BUeHOI pagu 3aKjJagy BHINOI 0CBITH, HAYKOBOI YCTAHOBH
Npo MNpPHCYIKEHHS CTyneHs JoKkTopa dimocodii» 3aTBepmKeHOrO
ITocranoroio KabGinery Minictpie Ykpaiau Ne 44 mim 12 ciuns 2022 p. 3i
3MiHamMH, BHeceHMMH 3rigHo 3 llocramoBoio Kabimery MinictpiB Ykpainu
Ne 341 Bin 21 Gepesus 2022 p.

2) Ilpucsoitu bopuncskomy Bnagucnasy IOpiitoriay crymias gokropa dinocodii
B ranysi 3Hadb 10 — INpupomuwuyi Hayku, 3a cremianeHicTio 105 — [Mpuknagna
(i3uKa Ta HAHOMATEPIAJIH.

3) PimenHs pa3oBoi cmemnianizopaHol BUSHOI paid 3aTBEpPOUTH i IepemaTH o
Buenoro cexperaps Iactutyry marsermsmy Haniowamenoi axagemii Hayk
Ykpainu Ta MinicrepcTBa OCBITH i Hayku YKpaiHu.

4) Buenomy cekperapro miarorysatd Hakas npo Bumayy bBopuHChKOMY
Brnagucnasy IOpilioBuuy numioMa mokropa dinocodii Ta momarka IO HBOTO

€BPONEHCHKOrO 3pa3kKa.
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