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flucepraqifina po6ora Penn B.B, upucBflqeHa reoperuqHoMy i qzcemHoMy Ao-
cli.qxeHnrc ni4ryxy ancarra6lin Sepouarniurux HaHorIacrLTHoK, 3aBurclrkrx y pi4raui,

ua sonHirlHi nepio4ra.{Hi rroJrf, 3 BpaxyBaHHrM AlIrronbHoi nsaelloAii ra reprr,rocrary.

TeopernuHe BrrBqeHHrr Bnacrusocrefi SepopiazHvrra KoJIeKTLIBnr,rx eQer<rin ni4 eon-

niruniu BrrJrrrBoM, s6aqaeucs aKTyaJrbHIrM Anfl {pyHToBHoro ananisy ra ouucy Qi-
3urrHr4x upoqecin, ulo [porirarorr B TaKLIx crlcreMax. Ilo-nepuro, {o 3yMoBJIeHo in-
repecoM c roqKr4 3opy BpaxyBaHHfl. crartrcruqHoro xapaKrepy o6epranbHoro pyxy

Sepovrarniurzx HaHorracrr4HoK,.f,K 3 ToqKrI 3opy BIlBHarIeHH.rI uoryxnocri BTpar, TaK

i s ro.rKu 3opy crarucrkrrrHIax xapaKrepl4crl{K o6epra-rrrHoro pyxy. flo-4pyre ni4ryr
ancau6mo na sosHiurnro Airo Moxe cyrreBo pisnzmcx 3.LJIexHo ni4 tapavrerpin rr
caMoro ancau6ruo, TaK i goeHiuHboro ronx i rovry AJL po3ynainns Ilboro B[nLIBy

ueo6xi,qno nnacn@ircynarn nci uoxruvi suAu pyxy ra BI4Br{urLI MaKpocrcouiuny rtprt-
poAy rrorJrr{HaHnx eueprii Axs. KoxHoro 3 HLIX.

Tarcox criA sa3HarltrrLt, qo aKTya.nruicrr AocriAxeHr Penz B.B. uiarBepAxy-
erbcf, Tr4M, rr{o BoHLr nuxonani B paMKax 4epx6ro4xerHl{x HayKoBo-AoctiAHux po-
6ir: "Anovralrni .{zSysifiHi ra perarcaqifiHi BJlacrkrBocri rnacullHux ra KBaHroBux

6ryrcanr 3 HeuepepBHuM sacoM", sa ui4tpzrrarcn MOH (No 0112U001383, 2012 -
2014 pp.); "Marnirui, reuloni ra rpaucuoprui BJIacrLIBocri nepioAllqHo s6yAxenux
cr{creM Sepovrarniurux HaHoqacrLIHoK", aa ni4rpzvrru MOH (No 0116U002622,
2Ot6 - 2018 pp.); "CnpxvrosartuiT, rpaHcrropr ra Ailcvruaqir eneprii B cllcreMax Se-
pouaruirurrx HaHorracrkrHoK i uarsiurzx cripuioHin", sa ni4rpIlMKLI MOH (No

0119U100772,20L9 - 2021 pp.). A raKox inlzeityanbHoro rpaHry enpoueficrxoi
rporpaMr{ Eminence II, Erasmus Mundus "Properties of the systems of ferromagnetic
fine particles with frozenmagnetic moments", e Yninepczreri AAaIvra Miqxenzva, u.
floauanr, flomula.

flucepraqifina po6ora cKnaAaerbcfl.3 rr'flTLr poagirin, neprunfi 3 .,IKux craHoBrrb
ornf,A nireparypt4 y3aralrbHroroqux sucuosKiB Ta rlepeniry lireparypHux Axepen.

Ilepurufi pos4i.rr <@eporr,rarnirui HaHoqacrlIHKLI ra Sepouarnirni pigvruu: BJIac-

runocri, 3acrocyBaHHf, Ta MoAenbHr{fi onuc>> flBIrfle co6oro ornrA nireparypu, B rKoMy

y3ararrbHeui pesylsrara lireparypHr.rx Axepen uo [pl4crs.reHi AocniANeHHIo BJIac-

rusocrefi cucreM $eporvraruirurx HaHoqacrr{HoK, IrIo BaeMoAirorr is soeHimuiu ue-

pioguunuM rroJreM, 3 TepMocraroM ra nouix co6oro 3aBAflKLI Aurlonb-AuuomHifi ssa-

evro4ii. 3asna.reHo 6par orpLrMaHrax pe3ynbraris crocoBHo 3arlexHocri eneprii rvrar-

girnoro [oJrf,, rqo rrornllHaerbcr HaHorIacr]IHKaMIa uiA.rac BLIMyrIreHoro o6epranHfl,



ri4 naparvrerpia crrcreMkr. Cuzparoukrcb Ha rlpoBeAeHuir. artaris, 6yno cQopuynroBaHo

ocHoBHl 3aBAaHHfl AOCnIAXeHHfl .

Y r(pyrouy posqi.rri <<MoAerb HaHoqacrLrHKr{ 3 BMopoxeHLTM uarsirnzM MoMeH-

roM: ocHonni pieuxHHr) 6y4yeucf, MeroAororis AocniANeHHf,,3oKpeMa orucyerbcf,
6a:ona MoAenb HaHorracryraKv\ croxacrl{uni pinnxnna o6epruulbHoro ra rlocryr€Inb-
Horo pyxy. 3auucyeucx pinnxnns @orepa-flnanra 3a AorloMory, f,Koro 3HaxoAflTb-

cr eQemunni pinnflH:ns, AJrf, rroAaJrbrur.x anariru.{Hllx ra rII{ceJIbHLIx po3paxynris.
Peanisyerbc.fl qlrceJrbHa rrpoqeqypa An, MoAeJIIoBaHHTI BeJIuKLIx ancarr,r6liB HaHorlac-

TI{HOK.

Tperiil posgi.rr <<BsaeMoAig HaHo.racrr{HKI{ 3 BMopoxeHrIM MoMeHToIrr ig gosHilx-

uirvr uepiolr4rrHllM rroJreM: aHariru.{ui pesymrarLl) [pl4cBqqenufi Aocli4xennro 4e-
repvrinicrrrrHoro ra croxacrlrrrHoro szuaAlde BVMyIIreHoro o6eproBoro PIxy uia

dero liuifino-nonflpr{3oBaHoro ra rlupKynflpHo-ronflpla3oBaHoro nonis. Orprarr,ry-

rorbcf, anariru.rHi vupasu 4nx o6eproBLTx rpaeKTopifi nanoqacrLlHKu ra eHeprii sos-

nirugroro froJlf,, rrlo ttornuHaerbcs. HaHoqacruHKolo y Bl{coKoqacrorHotvty ua6tu-
xeuui. Ana-uisyerbc, TeMneparypHi 3anexHocri uotyxnocri Brpar 4nx pisnnx aMIr-

nirya i .racror rroJrf,. IlopirHrororbcs pe3yJlbraru aruaniluqHLTx ra qlacerbHllx po3pa-

xynrin.

rlerneprufi pos4i.u <<Ancarvr6m HaHoqacruHoK 3 BMopoxeHuM MoMeHToM: pe-

3yJrbrarr.r MoAenroBaHHf, 3 ypaxyBaHHrM BaeMoAii) rtpucBf,rlenufi surI,IBy KoneKTLI-

BHrrrx e$errin. Cnouamy aualisyroucr pinuosaxHi BJlacrllBocri ancau6nia Sepo-
uarHirgux HaHorracrlrHoK. 3a Aonolaororc qrrceJlbHoro MoAenK)BaHHfl, po3paxoBy-

erbc.fl naarniura crtpuir:rrrrrtrEsicm ra rrepBlrHHe HaMarniuyeauH.rl aHcaM6mo sanexHo

sK si.q [apaMerpin czcreuvq TaK i sia rpaHuqHux yMoB, a6o sil Sopvrz rocyAuHI'I,

Ae 3HaxoAflTbcfl HaHoqacrrrHKr{. ,{evroncrpyerbcf,, tIIo Bnacrzeocti QepopiauHl{ 3Ha-

trHoro naiporo Brr3Haqarorbc, xapaKTepoM xnacrepin, rrlo yrBoplorcTbc, BHacliAor

Ar4rronbHoi nsaeiuo4ii. [ocniaxyerbcf, BnJII{B ssael,IoAii na cupzfiusrnunicrb aHcaM-

6ris ao sosHirxHix uepio4raqHux uorie 3€IrIexHo ni4 uapauerpir rroJl.fl ra cepeAoBLI-

1qa. Ouzcyerbc, e$err, Konr{ rsaeuogir Naix .racrIaHKaMIa ra rerlJlorufi uryrr,r e KoH-

Kypyror{rrrraz SaxropaMvr, Ta KoHcrpyKTI4BHa ponb Irrf\4y, .flKa rloJlltrae y:6inrurenni
eneprii IrorJII{HaH Hs, sa p axyHoK rerlJloBrx Snyrryaqifi .

Il'qrl,rfi posgi.n <CupxnaosaHuiT. TpaHcropr uepioguuno s6yAxeHux Sepol,rarnir-
Hr{x HaHorracrLrHoK, in4yxonasuit cLrJIoIo Marnyca n pi4xifi rvrarpuqi> uicrnrr aHa-

riru.rHr,rfi Ta qr4cerb:rtuit orruc Apefi$y Qeporraaruirszx HaHor{acrLIHoK ni.q.qiero cvrLt

Maruyca. Orprarr,ryerbcs a*as,iru,rrri pesynrrutu cepeAHboi rusuArcocri apefiQy qac-

TLTHKIa Anf, rlnaHapnoi rvroAeli Ta 3ar€LllbHoro BI4rraAKy. 3a .{ououorolo MoAenIoBaHHfl'

neperipxrorbcs. aHaJrirz.rui pe3ynbrarl{ Ta Aocni4Nyrorrcfl TeMtreparypni e$errn n

4pefisonolly pyci. 3orpeua, BcraHoBJreHo yMoBL\ 3a f,KLTx sluiHa reMneparypu rpI'I3-

BoAr{rb Ao sl\aiHz HaIIpf,MKy Apefi$y HaHoIIacr?IHoK Ha [poT]1lexHufi.

3MlCTOB}IX pos4inin3uafionacrBo 3 pe3ynbraraMlr ocHoBHrIx 3MlcroBllx po3AulB Arlceprallll Ao3Bo-

nxe cQopMynroBar[ rroJroxeuux, xr<i Bll3Harlarorr Hafi 6iJrbur naxJllsi pe3yJrbrarlr
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Ta HayKoBy HoBrr3uy po6oru:



l. Y 4ereprvrinicrlrmovry na6nzxesni Brrepue orpr{MaHo: a*aJrrrkr.IHi BI,I-

pa3u AJrf, o6eprornx rpaerropift HaHoqacrLIHKI{, qo :6y,4Nyerrca rinifiHo-
[onf,p]r3oBaHr{M rroJreM B ycboMy cuer:rpi arr,runiryA i uacror; anarirz.tri nnpasla 4n-t
o6epronnx rpaeKTopifi ni4 .rac lii uorir ycix rzuin y eucoKorlacroruoMy sa6nu-
xenHi; aHariru.uri nupaan An, eHeprii sonHiruHboro rroJlfl, IrIo rlornrlHaerbc, HaHo-

IIaCTLIHKOIO.

2. Bueprue orpkrMaHo acprMrrrorNuHi nnpa^:Lr \lrfl, rlonrpHoro Kyra ra ql{ce-

mni 4aui An.f, cepeAnroi rrrBuAKocri o6epranux ui4 qac BnMyIIreHoro pyxy uiA, ulo
s6ygxyerbcs rlupKyn.rrpHo-[on{pLr3oBaHl,IM tIoJIeM. Bueprue upoanani3oBaHo reMrle-
parypni 3urrrexHocri uoryxnocd BTpar 4nx pisnnx avruniry4 i uacror IIoJUI.

3. Buepue AocliAxeHo KoHKypytouuia BrrJurB rerlJloBoro IxyMy ra AI{rIo-
lrnoi ssaeN,roAii Ha eHepriro sN,riHHoro rronf,, f,Ky rIorJIlIHae Sepopianna. Ilora.:aHo,
qo pisnuqs rraix 4erepuinicrz.rnraN,r ra croxacruqHrlM BVTIaAKoM e cyrreBolo An.rI

Marrux qacror, oAHaK 3 pocroM rracrorr4 crae He3HaqHoro. Bueprue AoBeAeHo, Ir1o

Aa:tuit eQer<r Mae.{ereprr,riHicruqHe rroxoAxeHH.rl ta uos'g:auuit 3 TLIM, ulo 3 pocroM
rracrorra ni4ryr< HaHorracruHKvr na sosHilrrHe rIoJIe Sopuyerbc.rl He3HaqHkIM KoJIVBa-

JrbHraM pyxoM nauarniqenocri HaHoqacrLIHoK HaBKoJIo BJIacHux pirnonaxHux rIoJIo-

xeHb.
4. Buepure BcraHoBJreno icHynaHHs. yMoB, 3a flKLTx y Aocni4xynauifi crac-

reui cuocrepiraemc.fl KoHcrpyKTrrBHa ponb I[yMy, Iqo [onrrae y s6inblrleHH, eHep-

rii, qo [orJrrHaemcs si 3pocraHH.f,M reMrlepurypkr sHacriAorc pyfinynaHufl. BrIop.aA-

KyBaHH, y Knacrepax HaHoqacrr..rHoK Ta rlepexig orpeul4x HaHorlacruHoK 3 oAHoro

rnasipinuoBaxHoro craHy Ao iuruoro.
5. Bueprue orpuMaHi 3€LrrexHocri cepeguroi runuArocri ApefiQy Qeporr,rar-

nirnnx HaHoqacruHoK ni,q aierc e$erry MarHyca ri4 poerraipy HaHoqacrLIHoK, rloqa-

rxonoi bar sN,riHHoro [oJrf,, rqo Aie Ha HaHoqacrI{HKy, Ta reMrleparypv. BcranosJle-

ui ynaonn, \pv rKrrx sMiHa reMrreparypr [pLI3BoArIrb .qo sNIiHu Hanpf,MKy ApefiOy
HaHorracrI,IHoK Ha [porulexnufi .

Peaylrratr4 Teoperr4qHoro olucy crarvrcrvrtlHlrx BJlacrl{Bocrefi cucreM Qeporr,ra-

rnirgux alacrLrHoK Malorb [paKT[rrHe 3uaqeHuq uos'.f,3aHe 3 3acrocyBaHHflM AJL

BAocKoHzrJreHHfl ra Soprrrynrc)BaHH.f, KoHKperHux rexni.rHux peKolaenAarlifi 4o Sepo-
pi4ran y rraaurirnifi riueprepuii - cyqacHouy i repcreKrLTBHoMy nreroAi repauii paKy

s N,riHiN,ranbHr4MLr uo6iqnuuz eQexravrn. PesyJIbrarLI Moxyrb 6yru c[p{MoBaHi sa

uiAnnulenH.f, KepoBauocri [poqecy narpinanus ra rlorrryK orITI{MaJIbHoro 6anancy :
ToqKu 3opy eSerrraenicm-6esuera. Tarox pe3ynbrarrl .qocliAxenns Ao3Bon-rITb

csopurynroBarlr BlrMorr.r 4o Seporr,rarnirnux HaHorlacruHoK aHTkrpaAapHLIx rIoKpHT-

o6rpyuronauicrr HayKoBIrx pe3yJlbrarie ra BrlcHonrcin

riy,6y1u BzKopkTcraui y rrpurraqax ra MeroAax Anr upeqn:ifinoi ceuapaqii nanoqac-

TLTHoK ga ix posrraipou.

[ocronipuicrr i
Ar4ceprarlifinoi po6orz sa6esneqyerbcfl BtIKopI{craHHflM 3araJlbHonpufinmru{x Me-

roAie AocniAxeHHfl) a raKox ropenaqielo oAepxa:nnx rILIceJIbHtIx ra aHallirraqnux

pe3ynbrarin. flocronipuicm pe3yJrbrarin ui4rnepAxyerbcfl TaKox BI4ooKLIM pienerrr

onpunroAHeHH{ orpr4MaHr.rx pe3ynbrarir peqeH3oBaHLIx rraixnapo4Hl,Ix xypHaJrax Ha-



yKoBrIx xypHarlax xr Physical Review E ra Computer Physics Communications, rqo
Bxoprb Ao 3araJlbnocnironzx peftrunris ra Malorb slcorufi irrauarcr-SaKrop.

.{ncepraqifina po6orll BI4KoHaHa Ha B}rcoKoMy HayKoBoMy pirHi. Pasorra s rr{M
BBaxaIo sa Heo6xiAHe BrrcJroBr,rrrr uesHi 3ayBaxeHH.rr Ao po6oul:

1. y ui4pos4ili 2.2 <<Texnororii qucroBoro MoAenroBaHHrr) orrcyrorbc.rr
xoul'rorepni amop[TMrt MoAenroBaH:as. Ha pisnouy o6la4nanni, rqo ne e o6lac-
tro .uocri.{xeHb sa cueqianrnicto (Teoperuuna Qisura>>. Tarufi uarepial, na
MoIo Alrurcy, roBLrHeH 6yru no4a:uuir y AoAarKy e crzcnifi Sopui s ricrzHroNa
rpolpaM.

2. Y n'stouy pos4ini upncnxqeHoMy rpaHcrropry Sepouarnirnzx HaHorracruHoK
uiA suJrrlnorrr eQerry MarHyca, [pklBeAeni pesyrbrurvr cla6o [oB'.s3aui s pe-
3yJlbraraMl4 uorepe4nix pos4inin. Ilorpi6ue ni4culenH.,r apryMeurin, qoMy ,qa-
Hzft pos4in 6yr BKJrroqeHuir, Ao AaHoro A?rceprarlifiHoro 4ocli4xeHHx.

3. 3saxalo.rkr Ha [paKTurlHufi uorenqia-ir orpzMaHux quceJrbHr{x pe3ynbrarin, 6ylo
6 6axalrtuM He o6uexyaarLrcfl. BLrKopLrcraHHf,M JrLTrrre 6espo:rr,ripHux BeJrlrrrr{H,

ate fi, HaBecrlr KoHKperHi .rucemHi aani Anf, HaHoqacrr{HoK 3 KoHKperHr{Mr{ po3-
iraipavrz ra cKnaAou. Taxox y rlboMy rnro.ri 6yno 6 6axa:rruru nopinnxHHr orpr4-
MaH[x pe3ynbraris s excuepr{MeHToM.

BrasaHi 3ayBaxeHHf, He craBn.,ITb ni4 cyunin saranrHy rro3ur?rBHy oqinr<y 4ra-
cepraqii Penu Bra4Iacnana BanepifioBusa, He 3Huxyrorr ii Br{coKoro pinux, ra Ma-
Iorb xapaKrep uo6axanb Anfl rvrafi6yrnix AocniAxenr. PeayJrbraru AocniAxeHb rroB-
noro nriporo szcnirreni y zl-iit nayronifi upaqi, 3.rrKr{x r'rrb crarefi y BuAaHHflx, rqo
in4ercyrorbc.,r HayKoMerplrrrHuMr.r 6azavru AaHLrx Scopus ra Web of Science. 3vricr
anrope$epary e iAenrz.rHrrM Ao ervricry .{uceprarlii. Ha uiAcraei ananiay MerLr Aoc-
riAxenns, aKTy€urbnocri po6orz rr rvricry, 4ocronipuocri ra o6lpyHroBaHocri pe-
symrarin, MoxHa spo6urra Br4cHoBoK, IrIo ALrceprarlis e sasep[reHoro HayKoBoro

lparlerc, uicrurr nosi ra [paKTHrrHo KoprtcHi pesynrrarr Ta r{imrovr 3aAoBoJrbHfle

Br{MoraM u.n. 9, 11, 13 i 14 <IIopf,AKy rpl4cyAxeHHrr HayKoBux cryuenin>>, a ii anrop
3acJryroBye [p]IcyAxeHH{ HayKoBoro cryleHf, KaHAr4Aara Qirnxo-MareMarLrrtHprx
HayK sa cueqianrHicrro 01.04.02 - reoperr{uua Qisnra.

loxrop Sisnro-vrareMarrqHr{x HayK,
cr aptnuit nayronzft cninpo 6irnur
Iucruryry rpuKnaAHoi Qi:uru HAH Vrcpainz,
nponi4nzfi nayronufi cuiepo6irrrr.rr<
siagiry <MoAeruoBaHH{ pa.qiarrifinnx e$ercrin
ra MlKpocrpyKrypHrx reperBopeHb y
KOHCTpyKTIILI HLIX Marep la[ax)).

V.reurfi ceKperap
lucruryry rpltKJIaAHoi Qisnx

lrw B. O. Xapuenr<o
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