PELIEH3IA
odiriifHOTO pereH3eHTa Ha aucepTaiiiiny poooty Cosu Karepunu FOpiiBan «EnekrpomarHitHi
BJIACTUBOCTI MarHiTHUX HAHOYACTHHOK B YMOBAaX TEIUIOBUX Aedopmartiii»,
MoJIaHy Ha 3100yTTS HAYKOBOTO CTYMEHs JoKTopa ¢inocodii 3 ramysi 3uanb 10 — [Tpupogamnyi
HayKH 3a crenianbHicTio 104 — di3uka Ta acTpOHOMIs

Hapazi HaHOpO3MipHI YaCTHHKMA MarHiTHHUX MarepiajiB NpUBEPTAIOTh 3HAYHUN HAYKOBHIH Ta
NPaKTUYHUNA 1HTEpec, K 0ararooOilsroui MaTepiaau JUisl 3aCTOCYBaHHS y TEXHIII Ta MEAWIUHI.
Cepen TeXHOJIOTIYHUX HANPSAMKIB BAapTO BII3HAYMTH CHCTEMH MArHITHOTO 3aluCy, CEHCOPH
€JIEKTPOMATHITHHX TI0JIiB, MIKPOXBHJILOBI €JIEMEHTH 1 KBaHTOBI nepeTBoproBayi. OmHi€eI0 3 mpobiem
KBaHTOBUX IEPETBOPEHD € HEOOX1THICTh MiHIM13allil TEMJIOBOI €HEprii, 1110 MOXKJIUBO AOCATHYTH NPU
HU3bKUX TeMIlepaTypax. SIk Hacli10K, ICHye noTpeda y BUBYEHH] €JIEKTPOMArHITHUX BJIACTUBOCTEH
MarHiTHUX HaHo4yacTHOK (MHY) sik mpu HU3BKUX TemrmepaTypax Tak 1 Mpu KIMHaTHUX. Baxxnuso
po3yMitu, mo 3MmiHa TemnepaTypu B MHY npuBoauTh n0 iXHIX TemIoBUX AeopMariiid, o
MOPOJIKYE JTOJATKOBI MEXaHI3MHM, SIKi BILUIMBAIOTh Ha eJjeKkTpomarHitHi BiaactuBocti MHY. Ili
MEXaHI3MH  MOTPeOyIOTh  JAETalbHOTO  JOCHKEHHS 1 Oulbll  IIMOOKOTrOo  PO3YMIHHS
(yHIaMEHTaJIbHUX MPOIIECIB B3aEMO/IIT €IEKTPOMArHITHUX XBHJIb 3 HAHOPO3MIPHUMH MAarHITHUMH
Mmatepiagamu. [Jucepranis Cosu K. }O.came # mnpucBsdeHa NOCHIIKEHHIO BIUIMBY TEIJIOBUX
nedopmarrii Ha eJIEKTPOMAarHiTHI BIACTUBOCTI MarHITHUX HAHOYACTHHOK.

AKTyaJbHicTh TeMu qucepraniiinoi po6otu Cosu K. FO., mpucBsiueHo1 BUBUEHHIO B3a€MO/IIT
MarHiTHUX HAHOYACTHHOK 13 €JIEKTPOMAarHiTHUM I10JIeM, 00yMOBJIEHA SIK TPAKTUYHUM IHTEPECOM, TaK
1 BaOXJMBICTIO 3 TOYKH 30py (QYyHIAMEHTAJIbHUX AOCIUDKEHb B Tally3l HAHOENEKTPOHIKM Ta
pamiodizuku. A came, aKTyaJbHICTh IIOJSTaE B HEOOXITHOCTI BHWBYEHHS BIUIMBY TEIUIOBUX
nedopmarlii  MOBEpXHI MArHITHUX HAHOYACTUHOK, TMEPCHEKTUBHUX I MNPAKTHYHOIO
3aCTOCYBaHHS, Ha 1XHI MarHiTOpPE30HAHCHI BJACTUBOCTI Ta BCTAHOBJICHHSM OCHOBHUX MEXaHI3MIB,
BIJIMOB1IAILHUX 3a 111 (PI3UYHI MPOIIECH.

Metoro aucepTamiiiHoi podOTH € BCTAHOBJICHHS XapakTepy B3aJIEKHOCTEH CIEKTPIB
(hepoMar”iTHOro pe3oHaHCy B CAHTUMETPOBOMY Ta MUTIMETPOBOMY Jialla30HAX JTOBXKHWH XBWJIb Bij
TeIUIOBUX Jlehopmalliil y KOHTJIoMepaTaXx HAHOYACTUHOK Ta BUSBIICHHS MEXaH13M1B, BIATIOBIIATbHUX
3a Takui XapakTtep 3anexHocTed. [ mocsirHeHHs MeTd Oyno BHUKOHAHO HACTYIHI 3aBIaHHS:
po3poOKa METOJIMKH EKCIpec-peecTparii Ta IOCHPKCHHS BEIWYMHUW HAMarHiueHOCTI Ta IO
HAaCHUYEHHS KOHTJIOMEpaTiB MarHiTHUX HAaHOYACTHHOK; PO3poOKa METOJMKU peecTpalii 4acTOTHOI
qUcnepcii TieJIeKTpUYHOT MPOHUKHOCTI CYCIIeH31i MarHiTHUX HAHOYACTHHOK Y BOJHOMY PO3YHHI 31
ctaburi3aTopaMu JJisi BUBYEHHSI BIUTUBY CTab1I13aTOPIB HA CIIEKTPaJIbHI BIACTUBOCTI HAHOYACTHHOK,
BUKOHAHHS €KCIIEPUMEHTAIbHUX JOCTIKEHb CIIEKTPIB epOMArHITHOTO PE30HAHCY MPU KIMHATHUX
1 HU3BKUX TeMIlepaTypax JAjsi BCTAHOBJICHHS MEXaHI3MIB BIUIMBY TEMIEpaTypu Ha CyMapHE MoJje
MAarHiTHOi1 aH130TpoIii HaHOYacTUHOK. JlocToBipHicTH OTpUMaHUX y poOOTI eKCIIEPUMEHTAIbHUX
pe3yNbTaTiB MIATBEPKYETHCSI BUKOPUCTAHHSAM anpoOOBaHUX METOJIB 1 METOIUK AOCTIHKEHb Ta
BIJINIOBIJTHOIO CY4aCHOTO €KCIEPUMEHTAJIBHOI0 00JIaJlHAaHHs, BUKOPHCTAHHIM PENEepHUX 3pa3KiB B
eKCIIepUMEHTaX, MOPIBHUIBHUM aHai30M 3 JaHWMH, OTPUMAaHUMM HAyKOBUMU TpyHaMH, a TAaKOX
nyOJKalisMU Yy PEUTUHTOBUX (PaXOBUX MDKHAPOJHUX JKypHaJlaX, sIKI BXOJATH 10 MDKHAPOIHHUX
HayKOMETPUYHUX 0a3.

Crpykrypa auceprauiitnoi podoru Cosu K. 0. cknmamaetbes 3 aHoTarlii, BCTYIy, TPhOX
PO3/LIiB, BUCHOBKIB, CITUCKY BUKOPUCTAHUX JDKEpeN 1 1oJaTKy. Pe3ynpraTu nucepTraitii BUKIaJeHO
B 7 CcTaTTsX, sKi OyJ0 OMyOJIiKOBaHO B pedepoBaHUX MEPIOTUUHUX (PaXOBUX BHJIAHHAX, Ta 5 Te€3ax
JIOTIOBiZIeH y 30ipHUKaX Mpalb MDKHAPOIHUX 1 BITUM3HAHUX KOH(PEPEHIIIN.

VY nepmomy po3aiJi qucepTarii 6yno npoBeIeHO aHalli3 3arajbHUX BIACTUBOCTEH MarHiTHUX
HAaHOYACTUHOK 3 TOUYKH 30pY MPAKTUYHHX 3aCTOCYBaHb B Paio(i3ulli Ta HAHOEJIEKTPOHILll Ha OCHOBI



2

OISy TOMNEPEHIX HAyKOBUX poOiT. OcolnMBa yBara NMpUAUIAETHCS TEMIEpATYpHIN 3aJIeXKHOCTI
eJIEKTpOMarHiTHUX BiaactuBocTed MHY Ta BIUIMBY HEMarHiTHOTO MOKPUTTS HA IXH1 €JIEKTPOMArHiTH1
BrnactuBocTi. O0rpyHTOoBaHo BuOip MHY nBOX THITIB: 3aMillIEeHMX CTPOHIIIEM MAHTAHITIB JTaHTaHY i
JOTIOBAHOTO MAarHETUTY ISl TIOJANIBIIOTO JOCHIKEHHS eeKTy TerioBux aedopmariiid. Busnadeno
aKTyallbHI HAyKOBI 3aBJIaHHS, SIKi TOJSTAIOTh Y BaXKJIMBOCTI BHBYCHHS HAJBHCOKOYACTOTHUX
BracTuBocTel Takux MHY B mmpokomy JIiara3oHi TeMeparyp.

Y apyromy po3aiji muceprailii 3amponOHOBAHO JIBI METOJHMKH €KCIIPEeC-peecTpariii meTeib
MarHiTHOTO TICTEPE3UCy MIKpPO- Ta HAaHOMAarHeTHKiB, BKIIOYHO 3 MHUY, Ha OocHOBI MeTO/Na MaauXx
30ypeHb JUIs I0AaTKOBOTO aHANI3y IXHIX €JIeKTPOMAarHiTHUX BIACTUBOCTEH. Po3risHyTo Meroan ta
METOJMKH peecTpalii ¢pepoMarHiTHoro pezoHancy y MHY B mmpokoMy niamazoHi Temmeparyp.
BukiianeHo BIOCKOHAJIEHY pafloCHEKTPOCKONMIYHY METOJUKY OTPUMAaHHS CHEKTPIB KOMIUIEKCHOL
JIEJIEKTPUYHOI TPOHUKHOCTI PO3YMHIB, B TOMY YHCI1 BOJHUX CYCIEH31i HaHOYaCTHMHOK 31
cTabuTi3aTopaMH, Ta OMUCAHO PO3pOOJIEHY HAa OCHOBI METOJUKH €KCIEPUMEHTAIbHY KOAKCIaIbHY
KOMIpKY.

Y TperbomMy po3aiii aucepranii BHKIAJACHO aHATI3 pe3ylbTaTiB EKCIIEPUMEHTATbHUX
JIOCTIDKEHh ~ METOJIOM  EJIEeKTPOHHOTO  CITIHOBOTO  PE30HAHCY  TEMIIEpaTypHHX  3MiH
HaBucokouactotHUxX criektpie MHY AFe>O4 (A - Fe, Zn, Co) ta LaixSrxMnOs (3 nokpurtsim SiO»
1 0e3 MOKPUTTSA) B HIMPOKOMY Jlama3zoHi TeMmieparyp. B po3nuii Takok HaBEIEHO PO3PaxyHOK
9acTOTHOT amcrepcii mienekTpuuHoi mpoHWKHOCTI Fe3Os (MarHeTuTy) y BOJHUX pO3YMHAX 3i
crabuTizaTopaMu (IIUTPAT HATPIIO Ta OJieaT HATPIIO) 32 PO3POOIECHOI0 METOJUKOIO 3 BUKOPUCTAHHSIM
PO3p0o0JIeHOT Ta BUTOTOBJICHOT KOAKC1aIbHOT KOMIPKH, 110 OYJIO OMKMCAHO y APYTOMY pO3iii poboTH;
MOKa3aHo, 1110 30UThIIEHHS BTPAT €JIEKTPOMArHiTHOTO BUIIPOMIHIOBAHHS MPHU 3HUKEHH1 YaCTOTH 0
1 I'T'm o6ymoBaeHo 3pocTanHsaM npoBimHocTi MHY MarneTuty, AMCEproBaHuX y BOJTHUX PO3YMHAX
31 crabinizaropamu.

Kosken po3nin quceprairii BKIro4Yae B ce0e BUCHOBKH 3a KOKHUM Po3/1iiioM. OCHOBHI BUCHOBKH
JUcepTalii HaBEICHO HANpHUKIHII poOoTH. B OCHOBHMX BHCHOBKax c(OpMyJbOBaHO Ta
OOTpYHTOBaHO OTpPUMaHI aBTOPOM pE3yJbTaTH, Yy3arajlbHEHHS Ta TIOJOXEHHS BCIX PpO3ILIIB
nuceprtarllii. TakuM 4MHOM, 0OCOOMCTUI BHECOK AUCEPTAHTKH € BU3HAYAIbHUM.

Bapro Big3zHaunTH HAOIIBLII 3HAYNMI pe3yJIbTaTH:

J Bnepmie B Tepomoobpobiennx MHY marsmetutry MeTOAOM €IEKTPOHHOTO CITIHOBOTO
PE30HAHCY EKCIEPUMEHTAIBHO OYIIO 3apeeCTPOBAHO 3aJIEKHY Bill TeMIEpaTypy KOHKYPEHIIII0 MK
MOJIEM 30BHINIHIX HAMpYXeHb Ta IOJEM IUMOJb-AUIONbHOI B3aemonii Mbk MHY 3a BHecok y
cyMapHe e(peKTHBHE T0JIe€ MarHITHOI aHI30TPOii.
. Byno po3pobiaeHo METOAUKH eKCpec-peecTpallii meTeiab MarHiTHOTO TiCTepe3ncy Makpo- Ta
HAHOMAarHeTUKiB 1  Oyno  BUTOTOBJCHO  BIAMOBIIHI ~ €KCIIEPUMEHTAbHI  YCTaHOBKH:
eKCIIEPUMEHTAJIbHUI MarHiTOMEeTp Ha OCHOBI METO/Iy MalluX 30ypeHb 1 CTPYHHUI MarHiTOMETp, 110
HEOOX1THO AJIs JOCHTIKEHHS] MarHiTHUX BnactuBocteit MHU.
. Byno po3pobieHo MeToaMKy peecTpallii 4acTOTHOI AucIepcii KOMIUIEKCHOT JieNeKTPUYHOL
MPOHUKHOCTI BOJHMX po3unHiB MHY 31 craburizaropaMu: IUTpaT HATpis Ta Ojear HaTpis, B
IIUPOKOMY [iama3oHi YacTOT, AJS 4oro Oylo BHUIOTOBJIEHO EKCIIEPUMEHTAIbHY KOAKCiallbHY
KOMIpKy. Taka MeToJIMKa pO3IIUPIOE Ta JOTIOBHIOE AOCTIHKeHHS B3aemoiii mixk MHY.
3BiCHO, CITiJ] BII3HAYUTH 1 IEBH1 HEAOJIIKH, Cepe/l IKUX 3YMHUHIOCA Ha HACTYITHUX:
e besnepevHo, AOCTIKEHHs 3a JOMOMOTOK PO3POOJICHUX MarHiTOMETPIB JOTIOBHIOE BUBYCHHS
eIIeKTpOMAarHiTHuX BracTuBoctedik MHY, ane y TeKcTi He OMHCAaHO MOXKJIMBICTH POOOTH
MarHiTOMeTpiB MPU HU3bKHUX TeMIlepaTypax.
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* B JocnifKeHHAX He BKazaHO MeXi MOXWOKWM BUMIptOBaHb. 30KpeMa He BKa3aHO AVHaMiYHWiA
[lianasoH pagioyacToTHOT BUMIPHOBa/IbHOT anapatypu B AOCNIMKEHHSX 4acTOTHOI Aucrnepcii
KOMM/EKCHOT AieneKTPUYHOI NpoHnKHocTi MHY 3i cTabinizatopamu, L0 He [03BOJISE OLIHUTY
TOYHICTb OTPUMaHUX [LaHWX.

e B TekcTi 3ycTpivaloTbca pasmn Tuny «...nobnusy ®@MP...» ge Tpeba nucatu «... nobausy
yactoT ®MP...». [lo HefonikiB AucepTauiiHOi poboTWM cnif BiAHECTU TaKOX HasiBHICTb
CTUNICTUYHUX NOMUJIOK | ONUCOK Y TEKCTI.

OfHak, BKasaHi HefoNiKM He CTOCYHTbCA MPUHLUMMOBMX BWCHOBKIB | MOMOXEHb, 1 He
3HWKYIOTb HayKOBY Ta MpPaKTUYHY 3HAYyLLiCTb BUKNALEHWX B PO6OTI EKCNepUMEHTaIbHUX
pe3ynbTaTiB.

Beaxato, WO pe3ynbTatM auceptauinHoi  pob6otm Coeu K. HO. € [OCTaTHbO
06r'pYHTOBaHUMM Ta [OCTOBIPHWUMM, OCKIi/IbKW BOHW OTPMMaHi 3a [OMOMOrOK Cy4acHOro
06nagHaHHs eKcnepyMeHTasIbHOT (Di3MKK Ta CriBNajatoThb 3 BIAOMUMW pe3y/ibTaTamu.

BigomocTi npo AOTpUMaHHA  akageMidHoi  gobpodecHocTi. [peactaeneHi B
aucepTayiiHin - poboti Coeu K HO. pesynbTaT  He MNOPYLYKOTb MpaBuin  akageMivyHol
[06POYECHOCTI.  3ano3nyeHi pesynbTaTu IHWIMX aBTOPIB MalTb MOCWIAHHA Ha  BiAnoBigHe
nepLLIOKepeso.

3 BULLEBMKNIAAEHOTO MOXHa 3p0OMTI BMCHOBOK, WO AucepTalinHa po6oTta Cosu K.HO. ¢
3aBEPLLEHOD HAyKOBOK Mpaueto, TEKCT poboTM BUKIAAEHO [apHOK HAyKOBOK MOBOIO,
chopMynbOBaHi B HIl  eKCNepUMeHTaNbHI - pe3ynbTaTM  6yn0 CBOEYACHO OMy6MiKoBaHO B
PEVTUHIOBMX (PaxoBMX BUAAHHAX Ta YCMiLHO anpoboBaHO Ha KOHMEPEHLiAX Ta CMMMo3iyMax, sKi
Oyno npoBeaeHO 3a TEMOK AOCAimKeHb. Lli pe3ynbTaT € HOBMMM | MatOTb SIK HayKOBY TaK i
MPVKNaLHY LIHHICTb Ana pagioi3vKy Ta (iK1 TBEPAOro Tifa.

B uinomy, guceptauiinHa pob6ota Moxxe OyTW OLjiHEHa, SIK 3aBepLUeHe HayKOBe LOC/iIKEHHS, B
AKOMYy Oyfl0 OTPMMaHO HOBI LikaBi pe3ynbtatu. Lli pesynbtatv y CYyKYMHOCTI CRpUATUMYTb Yy
BUPILLEHHI 3afay, NOB’A3aHUX 3 BUKOPUCTaHHAM MHY, y TOMy uuchi, Y KBaHTOBMX TEXHOMOrIfAX
NMepeTBOPEHHSA CUrHasiIB, MeTOAMLI aipeCcHOI JOCTaBKM MiKiB 40 OpraHiB i TKaHWH.

MiaCymMOBYHOUN BULLIEBUKNANEHE, 32 aKTya/lbHICTIO, HOBM3HOK, HayKOBMM PIBHEM Ta 06CSATOM
NPOBeAEHNX eKCnepUMeHTa/IbHUX AOCNiAKeHb aucepTauiiHa poboTa
Cosn K KO. «EneKTpomarHiTHi B/1acTMBOCTI MarHIiTHAX HaHOYaCTUHOK B YMOBax TEMI0BUX
Aecopmadii» NOBHICTIO Bignosigae Bumoram MoctaHoBu KabiHeTy MiHicTpiB YKpaiHu Big 12
CiuHA 2022 poky Ne 44 «[po 3arBepmkeHH: MopsAAKY NPUCYIKEHHS CTyneHs AOKTopa (ifiocopil
Ta CKacyBaHHA pilleHHs pa30BOl cnewianizoBaHol BYEHOI paAn 3aknafy BMLLOT OCBITW, HayKOBOT
YCTaHOBM MPO NPUCYLKEHHA CTyneHs AOKTopa (inocodii», a 1 aBTop, Coea KartepmHa HOpiiBHa,
3aC/lyroBye NPUCYIPKEHHA HAYKOBOro CTyneHs foKTopa inocodii 3 ranysi 3HaHb 10 - MNpupogHudi
HayKm 3a cneujiasibHicTiO 104 - di3nKa Ta aCTPOHOMIS.

OMiLiMHWIA peLeH3eHT:

KaHAMaAaT (i3nKo-MaTeMaTUYHUX Hayk,

CTapLUMA HayKOBWIA CMiBPOGITHUK

BiAAINY pasioi3vKv TBEPLOTrO Tina

IHCTUTYTY pagiodi3nKy Ta eNeKTPOHIKK

im. O. A. Ycmkosa HAH YkpaiHu Ceprin HOCATHOK



