BIATI'YK
otiniitHoro onoHeHTa Ha auceprtaiito Masypa /imutpa BikropoBuya
«OCcOBIUBOCTI PEHTIEHIBCBKUX CMEKTPIB MMOMTHHAHHS Ta MarHITHOTO LMPKYJISIPHOIO
IHUXPOI3MY OKCHUI€HBMICHHUX CIOJIYK HA OCHOBI MeTaliB 4-ro nepioay»,
Ky MOJIaHO Ha 3100y TTsl HAYKOBOIO CTYIEHsl KaHauaaTa (pi3uKo-MareMaTHYHUX HayK

3i cnenianmbHOCTi 01.04.07 — di3uka TBEpAOro Tij1a

Jluceptauiiiny poGOTY MPUCBAYEHO TEOPETHUHOMY [OCIHIKEHHIO OCOOJIMBOCTEM
€HepreTMYHOl 30HHOI W MarHiTHOI CTPYKTYp, @ TaKOXK PEHTIEHIBCBKUX CIEKTpIB
OTJIMHAHHS Ta JIMXPOi3My pPo30aBIeHUX MAarHiTHUX HaniBIPOBIJHUKIB HA OCHOBI OKCHJLY
LUMHKY, OomoBaHuX 3d-enemMeHTamu, Ta cruaBiB CaMnTi,Og 1 CaCosV40(; 3 poaunHu
MOABIHHUX MEPOBCHKITIB, YNOPAAKOBAHUX MO A-By3Jax.

Po3baBneni marHiTHI HANIBMPORBITHUKW HA OCHOBI OKCHY LIMHKY € MePCHEeKTHBHUM
KJIACOM MarepiajiB il CHIHTPOHIKM — TMOPIBHAHO MOJOAOI raiay3i eJeKTpPOHIKH, sKa
3aiiMaeTbCs AOCHIDKEHHAM MOXJIMBOCTEH NPaKTMYHOTO BUKOPUCTAHHS HAasiBHOCTI B
e/IeKTpOHIB cmiHy. Ilpore, 3a BaBol 3allikaBAeHOCTI B po3podili W JOCATHEHb
CIIIHTPOHHUX TEXHOJIOTIH, BIJMOBIAHI Hayka Ta IHJKEHepis Bce Ile 3HAXOIAThCS Ha
N0YaTKOBOMY €Tari CBOIO PO3BUTKY.

OpHiero 3 mpoOneM, siki e Tpeda TOAOJIATH CrELiallicTaM MpPU  CTBOPEHHI
CMIHTPOHHUX TIPHUCTPOIB (30Kpema, TaK 3BAaHUX KBAaHTOBOIO KOMI'IOTepa, CHiHOBOI
nam’sTi, sKa MaTUMe BHUCOKY IIiNBHICTb 3aNKCy # J1yXKe BEJIMKY IIBHAKICTb 3UMTYBaHHS—
3aMACY 3 TOPIBHSHO HM3bKUM €HEPrOCTOKHBAHHSM 1 HABITh TEIJIOBHAIJIEHHAM, Ta
CIIIHOBOTO TPaH3UCTOPa, PEKHUMH POOOTH SIKOTO MOXKHA Oya0 O MepeMHUKAaTH MarHiTHUM
MOJIEM 330BHI), € po3poOKa CHiH-NOJSPH30BAHUX MaTepialliB 3 BUCOKOK TEMIIEPATYPOIO
Kiopi ¥ BHCOKMMHU (DYHKLIOHAIBHUMHU BIACTHBOCTSIMH, IO JO3BOJIMAM O 3IifiCHIOBATH
e(EKTMBHO TEpeHic eNeKTPOHIB-HOCITB CITiHY JIMIIE OJHOTO HAMPSMKY i KepyBaHHsS LUMH
Hocisimu. Kpim Toro, Gaxano, mob wi marepiaiu mMaiu CymicHy 3 HamiBNpOBiIHMKaMHU
KPUCTAJliuHy CTPYKTYpY Ta NapamMeTpu IPaTKu.

Hai0lnb npuaaTHUMK JUIS CIIHTPOHIKK € po36aBlieHi MarHiTHI HaniBOPOBiAHHKH,

SIKI JIeroBaHi Maprasiem, 00 BOHU MalOTh HallGinblinii MarHiTHMH MOMEHT cepesl iHLINX




3d-meraniB.  Po30aBneHi  MarHiTHi  HamiBOPOBIAHWKM,  JIErOBaHi  KOOANLTOM,
XapaKTEPU3YIOThCs HallO1b1I00 IS Li€T POAMHM CIOJYK TeMrieparypoio Kiopi.

He MeHm wikaBumu € # IHII CHOMYKH, PO3MJISSHYTI B JMCEpTallifiHiii poOoTi.
DepoeNIeKTPUKH  NIPOABIIAIOTh HEJIIHIHHY 3aleXHICTh TMONSpH3allil BiJl 30BHILIHBOrO
eJeKTpUYHOTrO mons. Heninifiny npupoay depoeneKTpuuHMX —MarepiajliB  MoO)KHa
BUKOPHCTATH [JIsi BHPOOHMLTBA KOHJGHCATOPIB 31 3MIHHOK €MHICTIO. 3a3Buuaii
(hepoesIeKTPUYHUE KOHJEHCATOp CKIAAEThCs JIMiie 3 Tapd ENeKTPOiB, MK SKHMH
po3TalioBaHO 18P  (epoeseKTpUUHOro  Martepiany. JlieNeKTpUuHy  NPOHHMKHICT
(epoeneKTpUKIB He JMLIe MPOCTO 3MIHIOBATH, 1i aOCOMIOTHE 3HAYEHHS € BEIMKOKO
BEJIMYMHOIO, OCODJIMBO KOJM TeMmmeparypa HaGIMKAacThCs A0 Temrepatypu (a3oBoro
nepexoxy. Hepes te depoeneKTpuuHi KOHAECHCATOPH MAIOTh MEHII PO3MipH MOPIiBHSIHO 3
JieSeKTPHYHUMH KOHIEHCATOpaMH (HMOCTIHHOT €MHOCTI), 0 MalOTh NPUOIU3HO TaKy K
€MHICTb.  DepoeeKTPUYHI  KOHJEHCATOPH  BUKOPHCTOBYIOTBCS B MEIUUHHX
YIbTPa3ByKOBUX MNpHIalax (KOHIEHCATOPH I'eHEPYIOTb YIBTPasBYK i MOTIM JETEKTYIOTb
YJIbTPasBYKOBHI BIAIYK, KU BUKOPHCTOBYETHCS Ui 300paKeHHs BHYTPIlIHIX OpraHis
OpraHismy), iHppauepBoHHMX Kamepax BHCOKOI skocTi (iHdpauepBoHe 300paXkeHHs
NPOCKTYETHCA Ha [BOMIPHHI MacuB (epoeneKTpHMYHHX KOHJAECHCATOPIB, SKi MOMKYTb
BUMIPIOBaTH pi3HKLI Temueparyp nopsaky 10 °°C), ceHcopax nowkex, CEHCOpax 3BYKY,
BiOpawil i HABIT Y NANMBHUX IHKEKTOPAX IN3CIbHUX ABUIYHIB.

CrioHTanHa nossipu3anis GpepoenekTpHIHIX MaTepiajliB Ta ricTepesuc cBiadarh npo
Te, 1O (EepOeNeKTPUYHI MaTepiaid MOKHAa BHKOPUCTATH B SIKOCTI MOJYJIA mam’sTi.
JificHO,  depoenekTpuyHi  KOHZEHCATOPH  BHKOPHUCTOBYIOTBCS st BUPOOHULTBA
(hepoenieKTPMUHMX MOIYIIB NMam’sTi 3 JOBIBHUM OCTYIIOM ISl KOMIT'FOTEpiB. Y 1uX
3aCTOCYHKaxX 3BUYaiHO BUKOPHCTOBYIOTBCS HACTIIBKH TOHKI IUIIBKH 3 (hepOeNeKTPHUHHX
MaTepialliB, HACKIIBKH 1€ [03BOJIsIE HEOOXiIHE 3HAYEHHS €JIEKTPHYHOrO T0JIsI, HeoOXiaHe
JUTs 3MIHM HaNpsMKy MoJspu3auii. BUKOPHCTaHHS TOHKMX TIUTIBOK 1a€ MOX/IMBICTD
CTBOPIOBATH CHJIBHI /IEKTPHYHI TOJIS 32 JIOTIOMOTO0 [KEPEN TIOMipHOT HarpyTH.

Komen 3 mnpoctEx Ta ckIamgHUX YNopsAnkoBaHux 3a A- abo B-By3namu
MEPOBCHKITHUX OKCHIIB 3 Mi’KATOMHHMH BiICTaHIMH TaKuMU, WO dyo < 1,5dy o, HE €

(pepoenextpukom, okpim Ca, Mn,Ti,Os sikuit 3a Temnepatypy T = 630 K crae



(hepoeNIeKTpUYHUM. 3HAUHHM BHECKOM Y DO3YMiHHS MOpUPOAM  (QYHKLIOHANbHHUX
pnactuBocTeit Ca,  Mn,Ti;04 € TeopeTHuHe BMBYEHHS Ha OCHOBI IEPLIONPHUHLUUITHUX
pO3paxyHKIB Y paMkKax Teopii (pyHKUIOHaTy TyCTHHH HOro eNeKTPOHHMX 1 MarHiTHUX
BJIACTUBOCTEMN.

Jlesiki XapakTepUCTHKM JOCHI/DKEHHMX Yy JaHid adceprauiiiHii poOOTi cnasiB
paHille BKe€ BUBYAIIUCS METOJAaMU OOYHUCTIOBAIBHOT (i3MKK. AJie, HE3Ba)KalOuMW Ha
HasBHICTb y JITepaTypl pe3yJbTaTiB TEOPETHUHMX PO3PaxXyHKIB, $SKI CTOCYKOTHCS
JOCHiKEeHUX Yy JaHiii [JucepTaliifHiii poOOTI criaBiB, MpodleMy 3HAXOIKEHHS
CIEKTPAIBHUX XapakTEPUCTUK UMX CHCTEM [JOTENep HE MOJKHA BBaXKaTU LIIKOM
BHPILIEHOO: Ti PO3paxyHKHM HiSKOIO Mipol0 He 3HWKYIOTh WLIHHICTh pe3yabTaTiB, LIO
mictaTeest B quceptauii 1. B. Masypa, ockibKu BOHM OJiepiKaHi BIIEpIILE.

Huceprallisi cknafacTbess i3 BCTYMy, YOTHPBOX PO3/iNiB, BHCHOBKIB, CIIHCKY
LIMTOBAHOT JTiTEpaTypH.

Y 6cmyni OOIDYHTOBAaHO aKTYalbHICTh TEMH [OCHIIKEHb, 3a3HAYEHO 3B SI30K
poOOTH 3 HAyKOBMMHM NpPOrpaMaMH, IUIaHAMH, TeMaMmu, ¢(hOpMyJLOBaHO MeTy H 3ajaui
JIOCIDKEHHSA, OINKCAHO METOAM JOCHIUKEHHs, BiJ3HAYEHO HAyKOBY HOBU3HY Ta
NPAKTUUHE 3HAYEHHS OJEPIKAHMX PE3YJIbTaTIB, BU3HAUEHO OCOOMCTHIT BHECOK 3100yBaya,
repesiiueHo HAyKOBi KOH(epeHLil, Ha fKUX OOrOBOPEHO pe3ylbTaTH AOCHIUKEHb Ta
nyOuikaLii, y SKHX Ui pe3y/JIbTaTH BUCBIT/IEH.

lepwiuii po30in HOCUTH OTNANOBMIL XapakTep 3 BaXJIMBUMM TOCHIAHHSIMH Ha
eKCTIEPUMEHTAIbHI Ta TEOPETHYHI POOOTH, MPHUCBAUYEHI OCHIIKEHHIO pPO30aBieHUX
MarHiTHMX HalliBNOPOBIIHUKIB Ha OCHOBI oOKcuay HMHKY ZnQO, a0moBaHoro 3d-
CIEMEHTaMM, Ta CILIaBiB 3 pOAMHHU NOABiHHNX nepoBcbkitie CaMnTi O i CaCo;V,0y,.

Ho nepwiozo poszdiny npunyunosux sayeasicens wemae. €1uHe, 1O IHCEPTAHT,
3rajlylo4yu Tpo eKCHCPUMEHTH 3 BUMiptoBaHHs nutoMoro onopy CaCo;V,0;,, He HaBiB
3HAYEHHS LUPUHH €HEePreTHYHOT LIIIMHK, OTPUMAHOT B eKCIIEPUMEHTAX.

Y opyecomy posdini HaBeIeHO OCHOBHI BimomocTi 3 Teopii byHKIioHATY
€JIEKTPOHHOI TYCTHHM Ta KOPOTKO BMKJIAJCHO (GOpMaiizM pelsTHBICTCHKOTO JiHIHHOIrO
metony MT-opGiraneii. Takox y mpomy po3iiji- HanaHo TeopeTHYHI BiZOMOCTI, 110

HeOOXimHI U JOCTiKeHh MeTofaMu  O0YHCITIOBAIbHOT  (i3HKH  MarHiTOONTHYHHX



BJIACTMBOCTEH, 30KpeMa, pO3PaxyHKiB  CIEKTpiB  PEHTIEHIBCbKOTO ~ MarHiTHOrO
HUPKYJIIPHOTO TUXPOI3MY.

Jlo Opyeozo po3diny npunyunosux 3ayeaxcens Hemae. HatomicTs 1ikaBo Oyno 0
Mi3HATHCSL 3 TOYKM 30Dy Y3arajlbHEHOr0 METOAONOTIYHOTO MiAX0Ay MHpo MHpodieMH
caMoJIii, a TaKoXK LIO0 pekoMeHaliit Buoopy Metona LSDA un 1o LSDA+U st uncto
TEOPETHYHOTO NepeadadeHHs HaliBMETaeBUX BIACTUBOCTEH PEUOBHH Ta MOPIBHAIBLHOTO
aHai3y pe3yNbTaTiB, OTPUMAHUX LIUMU JIBOMa METOIAMH.

Y mpemwvomy po30ini HaBEICHO aHAII3 PO3PAXOBAHUX EHEPreTHYHOI 30HHOT Ta
MarHiTHOI CTPYKTYp po30aBleHUX MarHiTHUX HaiBIPOBIAHHWKIB HA OCHOBI OKCHUIY LIMHKY,
JIONOBAHOrO  3d-MeTanaMM, 1 TOpPIBHAHO pO3paxoBaHi TEOPETMYHO Ta OTPHUMAaHI
eKCMEePUMEHTAIbHO PEHTICHIBChKI CMEKTPU TOIJIMHAHHS Ta MAarHiTHOIO LUPKYJISPHOTO
nauxpoismy. ITokazaHo, 1o yist TOro, mod iHTEPNpeTyBaTH €KCIepUMEHTANIbHI CIEKTPH,
HeoOXiTHO BpaxyBaTH HASABHICTb BaKaHCil KHCHIO, HAQUIMIIKOBUX aTOMIB LIMHKY Ta
ONTUMI3yBaTH TreoMeTpito rpatkd. Y (Zn, V)O BHU3HAQYQIbHHUM € BCTAHOBJICHHS
aHTU(HEPOMArHiTHOIO MOPSAKY MarHiTHUX MOMEHTIB aToMiB BaHauio. Y (Zn, 7O 3 T =
Mn i Co HasBHICTb BakaHCii KMCHIO Oifisl Ipyroro aroMa 3aMillieHHS 3yMOBJIIOE IBOMIKOBY
CTPYKTYPY L;-CreKTpiB JOMIlIKOBUX aToMiB. Y (Zn, Fe)O atoMu 3aii3a icHYIOThb y IBO- Ta
TPUBAIEHTHOMY CTaHax, L0 i 00YMOBIIIOE ABOMIKOBY CTPYKTYpPY HOTO L) 3-CMIEKTpIB.

o mpemvoco po30iny € deKinoKa 3ay6airiceHs:

1.V nmuceprauiiiniit pobori Tiibku Uit (Zn, V)O 3a3HaueHo, un Opanacsi 10 yBard B
pO3paxyHKax HagBHICTb 30BHIIIHBOIO MarHiTHOrO MOJIs, SIKe 3a3BUYail MPUCYTHE MiJ yac
NPOBEJICHHS €KCIIEPUMEHTIB 3 PEHTIEHIBCHKOI0 MarHiTHOr0 LUPKYJISAPHOTO AUXPOI3MY.
2.Y nmuceprauiifniii podorti mast (Zn, V)O 3a3HauyeHo, 0 MarHiTHi MOMEHTH aToOMIB
BaHa/110 BNOPsIIKOBAHI aHTU(EPOMArHiTHO, OCKUIbKK curdan PMLJ] ais atomiB BaHa 1o
MaJIMA MOPIBHAHO 3 IHIIMMHK JoMimKaMu. UM posrmsiianucs mijl yac po3paxyHKiB iHII
BapiaHTH BNOPAAKYBaHHS MarHiTHUX MOMEHTIB aTOMIB BaHa/ilo, sKi JalOTh CyMapHHii
HYJIbOBUH MarHiTHuil MomenT, Hanmpukiaan, 120° marditHy crpyktypy abo 3D-BapianTy
MarHiTHOro BIOPsAKYBaHHs THNY «all-in» um «all-out»?

3. CTpyKTypa Ha peHTIeHIBCBKMX CHEKTpax TMOrJMHAHHs, siKa BWHWUKAE cCrpasa Bij

I'OJIOBHOTO ]'liKa, OpaKTU4YHO B yCiX CTIOJIYKax TIOACHIOECTBHCA Oarato4yacTHHKOBUMM




epextamu. UM MOXHA iHTEHCHBHICTH LMX CTPYKTYp ONKMCaTH Xoua 0 sKICHO 3a
nonomororo dopmysiu (2.172)? Uu MoxkHa BinTBOpuTH ii 32 fonomororo LDA+U?
4. Ha crop. 70 ckaszaHo, LIO «aTOMM BaHAMil0, AKi 3aMillyl0Th y PI3HUX MICLAX aTOMU
LMHKY, TIOKA3yloTh Jly/KE HEBENUKY BHOIPKOBICTb CBOrO MiCLIE3HAXO/UKEHHS». Al B
elleMeHTapHil KoMiplli € JMie ofuH copT atomiB LUHKY. I1lo TyT MaeThest Ha yBasi?
5. Jlnst (Zn, Fe)O He HaBeleHO 3HAUEHHS MarHiTHUX MOMEHTIB aToMiB 3aJisa.
6. PeHTIeHiBCBKI CIIEKTpM TMOTIIMHAHHA Ha L,3-Kpasx fK MapraHupo, TaK i 3amiza B
po36aBIEeHUX MArHITHHUX HAIIBIPOBIIHUKAX XapaKTEPU3YIOThCS JIBOMIKOBOIO CTPYKTYpPOIO
roJOBHOTO MiKa LMX CIEKTpiB. Y YoMy Mo)ke OyTH IPUHLMIIOBA PI3HHULA, IO JUis
MapraHio s ABOIIKOBa CTPYKTypa (OPMY€EThCS aTOMaMH Maprasiito, po3TalioBaHUMH B
Pi3HMX By3JIaX KPMCTATIYHOI IPATKU, a Ui 3aj1i3a — iCHyBaHHAM aTOMiB 3aJ1i3a 3 pi3HUMH
BAIEHTHOCTAMHU?
7. Ha Puc. 3.6 ne 306paxeno GOHOBY iHTEHCHUBHICTb JUIS BIINOBIAHOIO CIIEKTPY.
8. Ha Puc. 3.8 ta 3.15 eHeprii peHTIeHiBCbKOTO BHIIPOMIHEHHS BiJpaxoBaHO BlJ PiBHs
depMi, TOAI AK UTs1 IHIIMX CIICKTPIB Ll eHepril HaBe/leHO B aDCOMIOTHUX BeIWYMHax. YoMy
NOPIBHIOIOTH €Heprii K- Ta L, 3-Kpato MOIVIMHAHHS LMHKY B aDCOMFOTHUX OJUHULIAX?
Yemeepmuii po30ii TPUCBSYCHO JOCIIKEHHIO €HEePreTUYHOT 30HHOI Ta MarHiTHOI
CTPYKTYp, & TaKO» PEHTIEeHIBCHKUX CTHEKTPIB MOTJIMHAHHS Ta AUXPOi3My CIUIABIB 3 Kjacy
noaBidHHUX nepoBchbKiTiB CaMnTi,Og Ta CaCo3V,0,,. Beranosiieno, mo B CaMnTi,Og
MarHiTHI MOMEHTH aTOMiB MapraHUio BHOpsAkoBaHI aHTHU(epomarHitHo. CTpykTypa
cniektpy PMILJL na L;-kparo mapraHuio oOyMOBIIOETHCS Pi3HUM JIOKAJIBHUM OTOYEHHSIM
Ioro HEeeKBIBAJICHTHUX aTOMIB Ta aHTH(epOMarHiTHUM yMOpPSAKYBaHHSM MO0 CIiHOBHX
MarHiTHUX MoMeHTIB. EdexT B3aeMomil 3 OCTOBHOK HipKOK NPOSIBJISETLCS TIBKH Ha
L;s-kpagx tutany. Ilumna CaCos;V4 0, yTBOPIOETbCS TEPEBAKHO  3,2-1-CTAHAMH
KOOaNbTy. PEHTIeHIBChKI CMIEKTpH MOTNIMHAHHSA Ha K-Kpasx KoOanbTy, BaHAMIIO i KaJbLio
B1100paKarOTh 3aJI€KHICTh Bi eHepril napliaJbHUX T'YCTHH 4p-CTaHiB, a KBaApYMNoJibHi
E>-niepexoy BiANOBINAIOTE 32 HU3bKOGHEPreTHYHI IEPENIKOBI CTPYKTYPH LIMX CMEKTPIB.
Lo yemeepmozo po30diny € 0eKinbKa 3aY8aNHCeHb:
1. Y poGoti 3a3HaueHo, 110 edeKT B3aeMOil 3 OCTOBHOIO JIIPKOKO MPOSABISETLCA TIABKH Ha

L,3-kpasx tutany. IlikaBo mizHaTucs, YoMy Lieii eheKT He MposBISETLCH Ha L, 3-Kpasx



Maprasuo.
2.3 Puc. 4.1 HeoueBHIHO, SIKi aTOMH 3MILIYIOTECS 3 CBOIX BUCOKOCUMETPUUHHUX I10JIOKEHD
Y KOMIpIIi MEPOBCHKITY, i SIK 111 3MILIEHHS BIJIMBAIOTH HA CHMETPIIO IPATKH.

3. B LDA nojgiitnuii neposcekiT CaMnTi,Og € MeTanioM abo 13018T0poM?

4. SIk caMe HasBHICTb JOAATKOBOIO MiKa Ha rycTuHi 3d-cTaHiB Mny-atoMiB y CaMnTi,0q
BIJIMBAE Ha (DOPMY PEHTIEHIBCBKMX CIEKTPIB IOMVIMHAHHA Ta JUMXPOi3My Ha L,3-Kpasx
MapraHuo?

5. Ha Puc. 4.4 e HaBeneno GOHOBY IHTEHCUBHICTh MOTJIMHAHHS Ha L, 3-KpasiX MapraHiio.
6. Atomu TuTany B CaMnTi,04 3HaXOAATHCS B HEMATHITHOMY cTaHi 3 d'-koHbirypatieto,
BHACJIIJIOK HOTO fr,- TA €,-MYJIbTUILIETHI PiBHI He 3al0BHIOIOTHCS. 38 paXyHOK 4Oro aToMH
THTaHy BTpayarOTb CBOI d-eJIeKTpoHM? UYu He € 1e pe3yJbTaTOM BHKOPHCTAaHHS B
po3paxyHkax LDA+U?

7. Ha cTop. 99 3a3HayacTecs, 10 EHEPreTUUHY 30HHY CTPYKTYPY MOABIHHOTO MEPOBCHKITY
CaCo3V40,; orpumano ans A@M-ynopsakyBaHHsi. Yu MoxHa 11 OTpUMATH Juist
(hepoMarHiTHOro BIOPSAKYBaHHS, TaK sIK I1€ BIUIMBATUME HA PEHTIEHIBChKI ClIEKTpH?

8. INapuianbna ryctuna 4p-cranie CaCo;V,0;, Mae 4iTKO BHpakeHy IBOIMIKOBY
CTPYKTYpY. YW r103Ha4aeTbecs Le SKMMOCH 4YHMHOM Ha PEHTICHIBCHKHUX CHEKTpax
NOrJIMHAHHA?

9. Homy Oinblua yacTMHA IHTEHCHBHOCTI PEHTIEHIBCHKUX CIIEKTPIB MOrJMHAHHS Ha
K-Kkpar0 nornMHaHHs Kajblilo, kobambty Ta Banaxgiro B CaCosV,0p; bopMyeThest
NepeBaXkHO 3a paxXyHOK (POHOBOT iIHTEHCHBHOCTI?

Mo yciei pobomu € maxe 3ayeadcenmsi: 4OMy pO3PaxyHKH Jjis po3GaBIeHHX
MAarHiTHUX HamiBNpPOBIIHMKIB y TPeTbOMY pO3AiNi MpOBEEHO 3 BHKOpUCTaHHsIM LDA,
TOZI K /15 IO/ABIHHKMX MEPOBCBKITIB y 4eTBEPTOMY pO3Aii — 3 BUKOpUcTaHHIM GGA?

Yci 3ayBaskeHHs1, HABE/ICH] BUIIE, HE € KPUTUYHHMH 1 HE MOJKYThb 3HM3UTH 3arajJbHOT
BUCOKOT owiHku juceprauii J[. B. Masypa. 3100yBay mNposiBUB HAyKOBY epyaHLio,
OJIEPIKAB OpUTIHATLHI PE3YIIBTATH.

Bipozionicmy  onepkaHux 'y poOOTi HAyKOBHX pe3yJbTaTiB  3a0e3neuyeThes
BUKOPUCTaHHAM /Uil PO3B’si3aHHS MOCTaB/ICHMX 3aJay aJIeKBaTHUX I[IOAO0 00’eKkTy ii

NPEIMETY, M0 BHBYAIOTHCS, METOAIB OOUYMCIIOBAIbHOT (i3MKH 1 MiATBEPIKYETHCS



33/I0BUIBHUM Y3TO/DKEHHSM 3 BIIOMMMM i3 JTeparypy JAaHMMH TEOPETHYHHX Ta
eKCIIepUMEeHTaIbHUX J10climkeHs. HabmmkeHHs, 3actocosani B muceprauii [I. B. Ma3ypa,
€ L[i7KOM bi3MYHMMM i apryMEHTOBAaHWMH Ta 3a0e3MedytoTh JOCTATHIO OOIPYHMOBAHICHb
cOpMyJIbOBAHUX HAYKOBHX T10JI05KEHD i BUCHOBKIB.

PesynbTaT aucepraniiHoi poOOTH BUKIAJEHO B ISTH CTATTSAX Yy HAyKOBUX
)KypHanax, L0 BXOJsTh 10 HaykomeTpuuHux 06a3 Web of Science Ta/abo Scopus.
PesynbTati aucepTaiiitHOro DOCIIKEHHs TaKoX JOMNOBiganucs i 0OroBOpIOBANHCS Ha
IECTH HAYKOBUX KOH(EpEeHLIAX.

Jlucepranio  no0yA0BaHO JIOTIYHO, HANMCAHO SICHOK, HAyKOBOK MOBOKO 1
opopmaeHo BianosigHo Bumoram MOH Vkpaiuu. ApropedepaT aucepraiii, a TaKoK
onyOniKoBaHi Tpaii wiAKOM i BipHO Bi0OpakarOTh 3MICT Ta OCHOBHI MOJIOKEHHs
aucepTauii.

Jucepraniiina podota /1. B. Ma3sypa € 3aBeplieHuM, y MexKax IM0CTaBIEHO] 3a1aui,
HAYKOBHM JOCJIiJUKEHHSIM, iK€ BUKOHAHO HA CYYaCHOMY pPiBHi 00UHMCIIIOBAJILHOT (i3HKH.

3a CBOIM BMICTOM, aKTYalbHICTIO TEMH, HAYKOBUM PIBHEM, HOBHM3HOKIO Ta
3HAYEHHSAM OJIEPKaHuX pe3y/ibTaTiB aucepraliis « Oco0IMBOCTI PeHTICHIBCHKUX CHEKTPIB
MOTJIMHAHHSA Ta MArHiTHOTO LUPKYJISPHOTO IUXPOi3MY OKCHI€HBMICHHUX CIOJIYK Ha OCHOBI
MeTaliB 4-ro nepioay» 3anoBodbHse Kputepisim JAK MOH Ykpainu mono aucepraiiii
Ha 3000yTTS HAyKOBOINO CTYNeHd KaHaujgata (i3MKo-mareMarHyHuX HayK 31
cneuianbHocTi 01.04.07 — ¢izuka tBeproro Tina. Tomy s BBaaro, 110 aBTOp AUcepTauii
Jimutpo Biktopouy Ma3zyp € copMOBaHHM NOCTITHUKOM i, OE3CYMHIBHO, 3aC/TyTrOBYE

NPUCYUKEHHS HOMY HAYKOBOI'O CTYMNeEHs KaHauaaTa (i3uKo-MaTeMaTHIHUX HayK.
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