PEITEH3IA
o¢iniitHoro peneHseHrta Ha quceprauiiiny po6oty Cosu Karepurnu IOpiiBau «EnekrpomarHitHi
BJIACTUBOCTI MarHiTHAX HAHOYACTHHOK B YMOBAaX TEILIOBHX JedopMariiiy,
Ha 3700yTTs HayKOBOTO CTYIEHs JOKTopa ¢inocodii 3 ramysi 3uans 10 — [Ipuponaudi Hayku 3a
cnemianpHicTIO 104 — ®i3uka Ta acTpOHOMIS

MarnitHi Hanovyactuku (MHY) matote psa cnerudigaux (i3WYHHX BIACTHBOCTEH, IO
pOOHUTH iX NMEePCHEeKTHBHHM MaTepiaioM ]yl BHKOPUCTAHHS B KOMIIOHEHTaX palioelIeKTPOHHHX
IPUCTPOIB, SKi 3aCTOCOBYIOTECS B HanBrcokodacToTHOl (HBY) enexTpoHili, TeneKkoMyHiKaiHuX
TEXHOJIOTisSIX. Y Taly3li MeIWIHMHH iX 3aCTOCYBaHHS B SKOCTI areHTa pajioAiarHOCTHKH
3aXBOPIOBAHb Ta aJPecHOl JOCTABKH JGKiB JO OpraHiB i JKMBHX TKaHWH BiIKpUBac BEJIHKI
MoxuBocTi. Takox icHye inTepec g0 BukopuctanHs MHY y KBaHTOBHX TE€XHOJOrisAX. B TakoMy
pasi nmependavacThCs X BAKOPUCTAHHS MIPH HU3bKUX TEMIIEpATypax: TeMIepaTypi KHIiHHS a30Ty i,
HaBiTh, TEMIeEpaTypi KWIIiHHS Tefi0. ToMy, MOJambIIAi PO3BUTOK HAHOTEXHOJOTiH IOTpedye
eKCIIEpUMEHTAIIBHOTO JOCIIIDKEHHS BIUTHBY TEMIIEPATYpH Ha 3MiHH €eKTPOMArHiTHHX B3a€MOJiH
y HAHOPO3MIpHMX MArHITHHX Marepiajax Ta BHSBICHHS 3aKOHOMIPHOCTEH 1 MeXaHi3MiB,
BiAMOBimaNbHUX 3a 1i 3MiHU. [ucepraniitna po6ora Copu K. FO. came i mpucBsideHa OCIHiIKEHHIO
BIUIMBY TEILIOBUX Ae(opMalliii Ha eeKTPOMarHiTHI BIACTHBOCTI MarHITHUX HAHOYACTHHOK.

AxTyaabHicTh TemMu mucepraniiinoi podoru Cou K. }O. oOymoBieHa sfK NpaKTHYHHM
iHTepecoM, TaKk 1 B@KIMBICTIO 3 TOYKH 30py (yHIAMEHTATPHUX IOCTIIKEHb B Tramy3i
HAHOEJIEKTPOHIKH Ta pamiodisuku. A came, aKTyalbHICTh IOJAra€ B HEOOXiTHOCTI BHBYEHHSI
BIUIMBY TEIUIOBHX JedopMariii MOBEpXHI MAarHiTHUX HAaHOYACTHHOK, IIE€PCIEKTUBHUX IS
NPAKTHYHOIO0 3aCTOCYBaHHS, HA IXHI MAarHiTOpE30OHAHCHI BIACTHBOCTI Ta BCTaHOBJICHHIM
OCHOBHHMX M€XaHi3MiB, BiIOBiATbHUX 3a ITi (hi3W4Hi IPOIECH.

MeTtor0 aucepTamiiHOi pPo6OTH € BCTAHOBJICHHS XapakTepy 3aleXHOCTEH CIEKTpIB
(epOMarHiTHOro pe3oHaHcy B CAHTMMETPOBOMY Ta MLTIMETPOBOMY Jlialia30HaX JTOBXKHH XBHIb Bil
TelwIoBMX gedopMaimiii y KOHIJIOMEparaXx HAHOYaCTHHOK Ta BHSBIEHHS MEXaHi3MiB,
BiJINOBiIAJIbHKX 32 TAKHi XapakTep 3aleXHOCTeH. st JOoCATHEHHS MeTH Oy/io BUKOHAHO HACTYIHi
3aBJaHHA: PO3pOOKA METOIMKH EKCIPEC-PEECTpAIlil Ta JOCIiKEHHs BEIMYMHA HaMarHideHocCTi Ta
IOJNsl HACHYEHHS KOHIVIOMEPATiB MArHITHMX HAHOYACTHHOK; pPO3po0Ka METONMKH peecTpalii
YaCTOTHOI JUCIIEPCIi JIieTeKTPUYHOI IPOHMUKHOCTI CYCIIeH3il MarHITHUX HaHOYAaCTUHOK Y BOJHOMY
po3umHi 3i cTabimi3zaTopaMu IS BEBYEHHS BIUIMBY CTabimi3aropiB Ha CIEKTPaibHi BIACTHBOCTI
HAHOYACTHHOK, BAKOHAHHS €KCIIEPUMEHTAIIBHHUX JOCIT[DKEHb CIIEKTPiB hEpOMArHiTHOTO PE30HAHCY
[pH KIMHATHHX 1 HE3BKHX TEMIIEpaTypax [Uisi BCTAHOBJICHHS MEXaHi3MiB BILUIMBY TEMIIEpAaTypH Ha
CyMapHe II0jleé MarHiTHOI aHi30TpOmii HaHOYacTHHOK. JloCTOBipHiCTH OTPUMaHHX y PpoGoTi
eKCIIEPHMMEHTAIbHAX Pe3yNbTaTiB IIiATBEPIKYETbCS BHKOPUCTAHHSIM ampoOOBaHHX METOMIB 1
METOJMK JOCH/[KEHh Ta BiANOBIAHOIO Cy4acHOTO EKCHEPUMEHTAIBHOrO  OOaIHaHHS,
BHKODHMCTAHHSM pENEPHUX 3paskiB B EKCIEPUMEHTAaX, INOPIBHAIBHAM aHai30M 3 JaHHMH,
OTPUMAaHHMH HAyKOBHMM I'DYIIAMH, @ TAKOX IIyOJiKAIliIMH y PeUTHHTOBHX (haxOBUX MiKHAPOJHHX
KypHaJIax, siKi BXOASATH 10 MKHAPOJIHUX HAyKOMETPUYHHUX 0a3. '

Crpykrypa aucepraniiinoi po6orm Cosu K. IO. cknamaetrbes 3 aHoTamii, BCTyIly, TPhOX
PO3IiJTiB, BACHOBKIB, CIIACKY BUKOPHCTAHHUX JDKEpeN i JoAaTKy. Pe3ynbraTu Aucepramii BUKIaJEHO
B 7 crarTaX, SKi omyOilikoBaHO B pedepoBaHMX INepiogudyHUX (axOoBHX BHAAHHAX, Ta 5 Te3ax
JOTIOBiiel y 30ipHUKAX Mpalh MiXKHAPOJHAX 1 BITYM3HIHUX KOH(EpEHIIiH.
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B mepmomy po3aiii aucepramnii Oyno mpoaHaTi30BaHO JTiTEpaTypHi PKEpena 3 3arajlbHHX
ocobmuBocTelt MHY Ta HampsiMKiB iXHBOTO NPAaKTHYHOTO 3aCTOCYBAHHS 3 METOI0 BH3HAYCHHS
3aB/IaHb €KCIIEPUMEHTAIBHUX JOCITIDKEeHb 11i€l poO6oTH. BU3HaueHO, 110 HAHOYACTHHKY 3aMiIIEHUX
CTpoHIiEM MaHradiTiB jaHTaHy (La;,SryMnOs3) Ta momoBanmii Maruetut (AFe,O4) CTaHOBIATH
BEIMKUH iHTepec y BHBYEHHI (YHIAMEHTATHHHX B3a€EMOiN €IEKTPOMarHiTHOI eHeprii 3
PEYOBHHOIO, & TAKOXK UL HPUKJIAITHOTO 3acToCcyBaHHs. [IpoBeIeHO aHai3 pe3ynbTaTiB, OJepKaHUX
PI3HHMH JOCTiJHUKAMH INOJAO BILIMBY TEMIEPAaTypH i HEMarHiTHOTO IOKPHTTS HAa MAarHiTHI Ta
emextpomarHiTHi Brmactmocti MHY. BusHaueHo HaifGinem mepcrekTmBHi MHY, 3Mina
EIIEKTPOMArHiTHAX BJIACTHBOCTEH SIKMUX CTAHOBIATH iHTepec IS (pyHIaMeHTanbHOI (i3UKH Ta
IIPaKTHYHOTO 3aCTOCYBaHHS. BH3Ha4eHO OCHOBHI 3aB/IaHHS, IIOJO BUPIIIEHHS METOJMYHHX Ta
€KCIEPUMEHTAIBHO-GI3UIHUX TPOOIIEM.

B npyromMy posaiii mucepranii HaBeIeHO 0COOIMBOCTI pO3pOOJICHUX €KCIIEPHMEHTAIBHAX
METO/IMK EKCIIpec-peecTpallii CTaTHYHOI HAMArHi9eHOCTI MAarHiTHUX MarepianiB, B TOMY YHCIHI
MHUY, Ha ocHOBiI BioMoro Meronxy Mamux 30ypeHb. Po3rissHyTo yMoBH Ta OOJagHAHHS I
peectpanii ¢epomarniTHoro pesonancy y MHUY B mmpokoMmy piama3oHi TemmepaTyp. Takox
OIMCAaHO OCOOJIMBOCTI METOAMKH BHMipIOBAHHS HAJJBUCOKOYAaCTOTHOI KOMILIEKCHOI Ji€JIEeKTPHYHOI
IPOHUKHOCTI piAMH 3 HAHOYACTHHKAMH Ta po3poOieHy Ha il OCHOBI €KCIEPUMEHTAIIbHY
KOAKCiallbHy KOMIPKY UIsi JOCII/DKEHb B INMPOKiM CMy3i 4aCTOT, B TOMY YHCIIi BOJHUX CYCIIEH31H
HAaHOYaCTHHOK 31  crabimisaropamMe, 1 ommcaHo po3poOieHy Ha OCHOBI  METOIHMKH
€KCIEpPUMEHTAIbHY KOaKCiaJIbHy KOMIpKY.

VYV TperboMy po3misi JucepTanii NPOBEIEHO aHai3 pe3yJbTaTiB EeKCIePUMEHTAIbHHUX
JOCTiKEHb HAJBHCOKOYACTOTHOI KOMIUIEKCHOI mieneKkTpuynoi nmpoHukHOocTi MHY Marmeruty y
BOJHMX PO3YMHAX 3i cTabimizaTopaMy IMTpPAT HATPIIO Ta OlleaT HaTpilo, IO Oy1Io IPOBENEHO 3
BMKOPHCTAHHAM PO3pO0JIEHOI METOJMKK T4 CTBOPEHOI €KCIIEPUMEHTAIBHOI KOaKCianbHOi KOMipKH.
MeTo0M ENEKTPOHHOIO CIIHOBOIO PE30HAHCY OyJI0 BHBYEHO TEMIEPaTypHi 3MiHM MarHiTHOi
eHeprii MaraiTHux HaHo4acTHHOK AFe;Oy4 (A - Fe, Zn, Co) ta La;«SrxMnO;. B po06oTi MoKa3aHo,
mo TepMoo6podbka MHY Fe;0, mprBena 10 3MiHHM 3HaKa CyMapHOTO HOJS MarHiTHOI aHi30Tporii
Ipd TEMIEpPATypi KHIIHHS TIeJil0 BHACTIAOK BUHUKHEHHS IIOJA 30BHIIIHIX HANpyXeHb Y
noBepxHeBux mapax MHY. Auaii3 TeMreparypHOl 3MiHH CHEKTPiB (pepOMArHITHOTO PE30HAHCY B
HAHOYACTHHKAX Lag7755T02»sMnO; TOKa3aB, IMO CyMapHe IIOJieé MArHiTHOI — aHi30Tpomii
KOHTJIOMEPATiB MarHiTHUX HAHOYACTHHOK, BKDUTHX IiOKCHAOM KpPEMHIIO, CBiYMTH IIPO
BUHHKHEHHS IO 30BHIINHIX HampykeHb MK HMMH BHACIIJOK TEIUIOBHX Je(opMarli,
CIPHYMHEHHX Pi3HUILEI0 Koe(il[ieHTIB pO3IIMpeHHs JBOX MarepianiB. B po3mimi Takok HaBeIeHO
pe3yNbTaTH JociiKenHs BBy Jiranga Fast Green FCF B pismili komueHTpanii Ha CTymiHb
ariaomepoBanocti MHY.

KoxeH posmin mucepramiiinoi po6oTd Mae mpoMiXHI BHCHOBKH. OCHOBHI pe3yJbTarH
JucepTainii HaBeNEeHO HANpUKiHII JucepTauiiiHoi pobGorh. ABTOpPOM CHOPMYIBOBAaHO Ta
OOIPYHTOBaHO BHCHOBKH, y3arajJbHEHHS Ta IMOJOXKEHHS BCiX PO3MiNiB aucepTanii. TakuM 4MHOM,
0COOMCTHIA BHECOK TUCEPTAHTA € BU3HAYATLHUM.

BapTo Big3HaYATH HAHOLILIN iIHTEPECHI pe3y/IbTaTH:

o 3 BUKODHCTaHHSM METOAY EJIEKTPOHHOTO CIIIHOBOTO pe30HaHCy Oyno  BHepime
€KCIIEPUMEHTAIIBLHO 3apeeCcTPOBaHO MEXaHiYHi Hampyrd B KoHriaomepari MHY Lag 775S19.22sMnQO3,
BKPHTHMX OKCHIOM KpEMHiI0. 3 aHajliy OTPUMAHHSX pe3yJbTariB, OyJlo BH3HAYEHO, IO TaKi
MEXaHIYHi Halpyr¥ BHHMKAIOTh BHACIIIOK TEIUIOBHX JeopMariii, CHPHYMHEHHX PI3HHIEIO
koedinieHTiB posmmpenss marepiary MHUY i MaTepiany 060IOHKH 3 TIOKCHHY KPEMHIIO.
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. ABTOpOM JHcepTaliiHol po6oTu Oyi10 po3poOIIeHO 2 METOUKH EKCIIPEC-PeeEcTpallil IeTelb
MarHiTHOTO TiCTEPE3UCy Makpo- Ta HAHOMAarHeTHKiB i Oyi0 3ampolOHOBAHO Ta BHKOPHCTAHO
BI/IMOBI/IHI €KCIEPUMEHTAIbHI YCTAHOBKH, INO BKpail BaXIMBO JJIs HMPAKTHYHOIO 3aCTOCYBaHHS
PO3pobIIeHOro 00IaIHAHHS B YMOBaX HayKOBO-IOCIIiHOI T1abopaTopii.

. Ha ocHOBI BXe iCHYyIOUWHX METOIHK, OYyJIO pO3pOOJIEHO METOAMKY pPEeEcTpalii JacTOTHOI

JHCIEPCiI0 KOMILIEKCHOI JieIeKTPHIHOI IPOHMUKHOCTI BOAHUX po3urHiB MHU 3i crabinizaropamu

B INMPOKOMY Jiama30Hi YacTOT, Ta BUTOTOBJIEHO EKCIEPHMEHTAIbHY KOAKCiaJlbHy KOMIpKY.

ITokazaHo, mo po3pobieHa MeTOAMKa Ta BUTOTOBJIEHA KOMipKa Mae HU3KY IepeBar y IMOpiBHSIHHI 3

BXK€ ICHYIOUMMH METOJIMKAMHU 1 MOJIEIISIMH.

+ besnmepedno, mo po6oTa TakoXX BUKIMKAE JEAKi NHUTAHHA Ta Ja€ NPUBIA IS HH3KH
3ayBaKeHb. , ]

e V nOpyroMy W TpeThOMY po3Ainax OyJo HEIOCTaTHBO PO3’SICHEHO Ta MpOaHalTi30BaHO BHOIp
crabimi3aTopiB [UIA JOCHIDKEHHS MieJeKTPUYHOI NPOHHKHOCTI PpiIHH 3 MAarHiTHEMH
HAHOYaCTHHKAMH, B TOMY YHCII JUIS IXHBOTO MOJAIBINOT0 NPAaKTHYHOTO 3aCTOCYBAHHS.

e V TperhoMy po3aili 6axkaHO © MPHBECTH OLIBINY KUTBKICTh €KCHEPHUMEHTATBHUX IOCIIDKEHb
J1eTIEKTPHYHO] IIPOHUKHOCTI MarHiTHUX HAHOYACTHHOK 3 Pi3HOIO KOHIIEHTpAITi€r0 cTabitizaTopiB
B piAMHAX A1 OLIBII JeTaJbHOTO OOIPYHTYBAHHS iHTEpIIpETAallii OTPHMAHUX Pe3yJIbTATiB.

o B nucepramiitHiii poOOTi TaKoXX CIOCTEPIracThCs HU3KA CTHIICTHYHHX ITOMHJIOK Ta OMHCOK.
Jleski pUCYHKHM 3 yCTaTKyBaHHSM HE MAalOTh BCi BIAMOBITHI HiAMHCH O IXHIX CTPYKTYPHHX
eneMeHTiB. Hanpuximan, Ha pucysky 2.13 6 He 3a3Ha4eHO CKJIQJHMKUA pE30HATOpa, IO
BUPI3HAIOTH HOTO BiJI IHIIHX.

e IcuyloThb mNeBHI ONMCKA Ta HEBiANOBiAHOCTI. Tak aBTOpOM BHKOpHCTaHa He3pO3yMmina
TEPMIHOJIOTIS, TaKa K, «IOBXKHHA XBHJII KOJMBAaHHI» Ta «IIBUAKICTH KoiuBaHHSIY. KpiM TOrO, B
Po3mimi «Meta mucepTamiitHoi poOOTH» aBTOp MHINE PO IPOBEACHI JOCHIIDKEHHS B
CaHTUMETPOBOMY Ta MILITIMETPOBOMY [ialla30HaX, a B HOBH3HI OJIep)KaHUX pe3yJbTaTiB
nojoBxkye 1ei miamason g0 0,01 I'Ta. To6To B mogamsimoMy Tpeba OyTH OinbII MUIBHUM IIPH
NIOJJaHH1 Pe3yJIbTaTiB CBOEI HAYKOBOI JisSIBHOCTI.

BapTo Bim3HauMTH, IO BHINEHABEJCHI HENONIKA HE 3HIKYIOTh HAyKOBY Ta IIPAaKTHIHY
3HAUYYINICTh BHKIQJEHMX B pPOOOTI pe3yibTaTiB JOCHIAHHUIBKOI JAisIbHOCTI. (OCHOBHHM
JIOCATHEHHAM [HCEPTaHTa € OTPUMAHHS, BIEpIIE, HU3KA EKCIICPUMEHTAIBHHX PpE3yJbTaTiB 3
JOCII/DKEHH B3a€EMOJil  HAJBMCOKOYACTOTHOTO EJEKTPOMArHiTHOTO IO 3 MAarHiTHHMH
HAaHOYACTHHKAMHM 3a TEMIIEPATypH KHIIIHHS Tellii0 Ta TeMIepaTyp KHIiHHS a30Ty. Lli pesynbratu
MalOTh CYTTEBY NpPAKTH4HY 3HAUymicTs. CHopMyaboBaHI Ha IX OCHOBI BHCHOBKH € IJIKOM
o0IpyHTOBaHHMMH. 3anpOIOHOBAaHI B JMCEpTaliifiHii poOOTI METOMUKH EKCIIEPMMEHTAIbHHX
JIOCTIIKEHD BiJIIOBIAAIOTH MOTPIOHOMY PiBHIO JOCTOBIPHOCTI.

BinomocTi mpo xoTpuManHs akageMiuHol qo0poduecHocTti. HempaBoMipHUX 3allo3W4eHb
Ta O3HaK IOpPYIIeHHS akaaeMidnoi mobOpouecHocTi y mucepramiiniii pobori Cou K. 1O. ne
BUSIBJICHO. _ .

BBaxaro, mo muceprarniitna po6ora Cosu K.IO. € 3aBepmeHol0 HayKoBOIO Npamnelo, B sKii
HaBeJICHO NOBHUM OIMC HAyKOBOTO IMPOIECY MOYWHAIOYU 3 pO3pOOKU Ta OOIPYHTYBAHHS METOIHUK
3aKiHUyIOYM IXHIM IpPAKTHYHHAM BHKOPHCTaHHSIM IIpH NpoBeneHi xociuimkeHb. Jlo 6e3ymMoBHOI
IepeBard JaHoi JucepramiiHoi poOOTH BapTO BiHECTH (aKT OTpHUMaHHS (HyHIAMEHTAIBHHX
eKCIIEPUMEHTAIBHUX PE3yJIbTaTIB, SKi MAlOTh HAyKOBY 3HAUYIIICTh U PamioQi3uké Ta (i3uKu
TBepAOro Tima. Pesymprate, mo Oyno HaBemeHO B poOOTI MPOMIUIH yCHilMHY ampobamilo Ha
MiXXKHapOAHHX HAyKOBUX KOH(EPEHIisX K B YKpaiHi, TaK i 32 KOPAOHOM.
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VY3arajbHIOIOUH BCE BHINEBUKIIAJICHE, 3a AKTyaJIbHICTIO, HOBU3HOIO, HayKOBHM DIBHEM Ta
obcsarom IIPOBECHUX €KCIIEPUMEHTATLHAX JOCIIKEHD JHcepTaniiHa pobora
CoBu K. 10. «EjieKTpoMarHiTHi BJACTHBOCTI MAarHIiTHHX HAHOYACTHHOK B YMOBaX TeIJIOBHX
aedopmanii» nosHicTio BianmoBinae Bumoram [locranoBu Kabinery MinicTpiB Ykpainu Bix 12
ciuag 2022 poky Ne 44 «IIpo 3arBepmxenHs [Topsiaky npHCyDKEHHS CTYIeHs TOKTopa (izocodii
Ta CKacCyBaHHS PIIICHHS pa3oBOi CIIEIiali30BaHOI BYEHOI paayl 3aKiamy BHIIOI OCBiTH, HayKOBOL
YCTAQHOBH TIPO MPHUCYJDKEHHS CTYMeHs JokTopa ¢inocodii», a il aBTop, CoBa Katepuna IOpiisHa,
3aCITyrOBY€ MPHCYDKSHHS HAYKOBOTO CTyIEHs 1oKkTopa dinocodii 3 ramysi 3nans 10 — [Ipupoasndi
HaykH 3a cremianbHicTio 104 — @izuka Ta acTpOHOMISL.

OimiiHuii pereH3enT:

TOKTOp (i3UKO-MaTeMaTHYHHUX HAYK,
BHUKOHYIOUMH 000B’I3KM 3aCTYITHUKA
JIMpEKTOpa 3 HayKOBOI poboTH
[HCTHTYTY pamiodi3uKu Ta eNeKTPOHIKH
iM. O. 5. Ycukora HAH Vkpainu

ATTO®IZUKH TA

/ EJIEKTPOHIKH
4 iM. 0.5.YCHKOBA
HAIIOHAJIBHOY
AKAIEMII HAYK




