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oQiuifinoro onoHeHra Ha Aldcepraqiftny po6ory

f afilarvraK Terqun Munolainsu

<IIpyxHi xapanreprrcrtlKn FeSe, SmFe3(BOs)+, NdFel(BOt)l

Ta aKycroeJreKpl,IrrHa rpaHcQopvraqin B HItx))

rroAaHy na sgo6yrrr HayKoBoro cryneHq KaHAI4Aara $i:raro-MareMarl4rlHl4x HayK

sa cneuizutssicrro 01.04.07 - Sisraxa rBepAoro rila.

O6ronoproeaHi n po6ori fafiaauax T.M, nI4raHHs uoB'q3aui : arryaJIbHLIMH npo6lerraauu

cyrracHoi HrasrxoreMrreparypuoi Sisraxra rBepAoro rira. BucororeMneparypHi HaAnpoBi4nurcu, n

roMy .rucri fi sanisonuicHi, ouixyrorb ocraro.{Hoi eilnoniai Ha rI4raHHq npo MexaHisltan HaA-

nponi4noro c[aproBaHHq, i, sorpeMa, trpo ponb B HLIX B3aeMoAii rparra - uaruirna niAcIacreMa.

Mynrrusepoixi, Ao qKr4x niAuocr.rrbcfl fi ciueficrBo pi4xicuo3eMeJlbHIax tfepo6oparin, Ao3Bo-

Jrflrorb cnoAisarvcs. Ha nrafi6yrue ix sacrocyBaHHs B npucrpof,x 3anucy-36epirannr iH$opnrauii.

Y gs'sgxy 3 ur,rM eKcnepuMeHTr4, ilpoBeAeni e Alacepraqii laitlat,rax T.M., Ta orpI,IMaHi e ix xoai

lalri e qilxonr aKTyaJrbHr{Mr{. llpo rpaBoMo.rHicrs raKoro rBepA)I(eHHq ceiAqurb i ny6nixarJrfl,

KoHKperHLrx pe3ylrrarie Ar4ceprauifiuoi po6oru B Bl4coKopefiranroeux HayKoBI4x xypHanax

(PRB, EPL, OHT).

Bci aocliANenHs BlrKoHaHi e nosHifi eianosiAHocri : oQiuifiHo 3arBepAXeHI4MlI aKaAevri-

I{HI4MII IIPO|PAMAMV.

llepea6arr€ulocq:

1) orpunaanHfl, AoeiAxoBr,rx AaHHX rrpo vro4yni rpprHocri Aocni4xynauux o6'ertin,'a ta-

Kox fi n'egovto4ynin y BHrIaAxy Qepo6oparin.

2) Br{BrreHHfl MexaHisN{in sn't:xy npylKHoi nilcucreMl4 3 eJIeKTpI4rrHoIo ra MarHirsoro

crpyKrypaMr 3 Br4KopucraHHqrra opuriHaJrbHoro MeroAy aKycroeneKrpouariruoi rpauc$oprraa-

qii. flocrasreHi gaAaqi nHpiruynaJwrcfl. rrrJrflxoM BucoKot{acrorHl4x nranripie msllAxocri ynbrpa3-

ByKy ra aHaJn3oM eJreKTpoMaruirHoro ei4ryry, uro BI{HI4Kac B 3pa3Kax uia liero BrlcoKoqacror-

Hrax 4e$opnraqifi.

[racepraqiq no6yAoBaHa 3a rpalvrqifiHoro cxeMo]o - KoporKufr orts.4 nireparypr4, oIII4c

eKcnepr4MeHruurbsoi rexsixu ra pe3ynbrarusui pos4inu (rpra po:4inra).

O6ronopr.rMo 6inrur Aera-rrbHo gN{icr Al4ceprallii ga por4inavru.

llepurufi por4i.u. OrnqA qepe3 o6uexeuicrr o6cqry Ayxe crllcJlzfi, niH JrI4Ixe BBoArIrb

rrr.rraqa B KoJro nupiurynaHrrx 3aBAaHb, i ra ro3Bonfle oqiHurr,r lireparypHi HalrpaurcBaHHq, Iuo

rrepeAylorb BI4KoHaHHro posn'rsyBaHl4x B Al4ceprauii sanlaHb. , '



[pyrufi porgi.u. HaseAeHo onrac eneKrpouixz ra KpI,IoreHHoro o6laAHaHHq. Bci nutlipto-

BaHH.s Br.rKoHaHi Ha yuircanuuiil anaparypi, pospo6nenifi ra Bl4roroBneuifi paHilre B OTIHT

HAHy, B HayKonifi rpyni, Ao sr<oi HaJre)KHrb Ar4cepraHrKa. ii napanrerpl4 IIo rorlHocri slaNaipro-

BaHb i ruoxlusocri po6oru si spasr<aMr4 HeBeJrr{KI4x po:vripin ( ueHure nix 1Mu), HacKirsxu q

Moxy cynvrvr, e Kparur4Mu Arq csiroeoi npaKTr4Ku. KpioreHHa r{acrrlHa Ao3Bonq€ npoBonvrrvr

nuvriproeaHHq n iHrepnali reuneparyp ni4 1,7 K Ao rcinasarHl4x, xoqa BI4I(opI4craHa e po6ori

aKycrurrHa crroJryqHa perroBuHa o6lrexyBana Mo)KrII4Buit lianazoH nnlvtiproBaHb reMneparyporc

ii:arnepAisns (- 120 K). [iana3oH rrlaruirHux norie ao 5Tn He BI4rJIf,na€ 3a cyqacHl4uu vripxa-

MH Aocraruiru, npore Anq rlirefi, ulo nrapiruyrorbcq n po6ori, qilrona npufiHrruufr,.

Ha rtrifi rrorrrflA, Hafi6inux Bax(JrrEei i uixaei pe3ynbrarkr 1vrceprauii BI4KnaAeni e rpe-

TboMy porgi,ui, npucBqqeHoMy AocnirNeHHlo rpylIrHHX BJlacrl4Bocrefi HaArpoBiAHoro FeSe.

Tyr gucepraHrrri nouracrr4Jro, ocxilrxr.r n if posnopsAll(eHsi oluuvrrtrcfl,,4o6pe eiao\ai e csiri

cBoelo rxicrro, 3pa3Kr4 MoHoKprlcrarie FeSe. Pesynrrarl{ uboro pos4iny Mo}IGa noAiluru Ha Aei

qACTI4HH:

1) n nepruifi,,aacruni uponeleui nunripra rxBzAKocri :nyxy ipo:paxosaHi KoMIIoHeHrI4 reH-

3opa rrlo4ynin npyxHocri s rxr4poKouy inrepeani reMneparyp BKnloLIHo reMrleparypHoro iHrep-

Bany icuynauuq HaArpoeilHoT $agr. Bueqeuo BTIJIHB rerpa - opro crpyKrypHoro reperBopeHHfl

s FeSe Ha MoAyli npyxHocri. Cane $a:one neperBopeHHs fi4e uepe3 roM'qKrIeHHq (Ctt-Ctz)

M9AH, oAHaK ilpr{ uboMy crrocrepiraerscs i He xapaKTepHe Ans crpyKrypHrlx nepexoAie cursHe

nou'qKureHHq MoAr4 C 1 1. Ty:r_ rpe6a euAirurl4 eKcnepaMeHTaJIbHe c[ocrepe)KeuHq riraurclxoi

aHoualii cxopocri noesAoexHix KorurBaHb rpu reMneparypi HarnpoBiAsoro yilopqAKyBaHHq

7". I]efi e$exr e qilxou ouirynaur4M 3Baxaloqu Ha peKopAHy sarexHicrs T" eiA uacxy, Ao6pe

ei4orr,ry oco6rusicrr caue FeSe. HecnoAiBaHolo BHsBI4JIacs gNaiua rIorJII4Hauss, C1. MoAIa B HaA-

nponi4Hifi Sa:i, rqo niAxopflerbcg BKIII 3aJre)KHocri i riuifino gN{in}oerbcs 3 r{acrororo. Tara

rroBeAiHKa Mae cnocrepiratucs, rilsr<v B 3pa3Kax g eimHuM npo6irov eneKTpoHie,, uo nepeBl4-

uye AoB)KI,IHy 3ByKoBoi xeuri

Tyr rpe6a ui4xpe crrvrv, rqo pe3yrrbrarr,r no npyxHHM BJlacruBocrqM FeSe orpl4MaHi ene-

p1IIe n cniri, i, uo npr4eMHo, caMe e @TIHT HAHy, He3Baxarcqll Ha ceironrafi 6ynr AocliAx<eur

rlboro o6'erry. I-{e raxox csiAqurb npo ceiroerfi pineHr uboro AocliAxteHHfl.

2) rc apyroi qacrr4Hr4 cnil eiAHecru pe3ynbrarr4 BI4BrreHHs aKycroeneKrpoMaruirHoi rpa-

Hcsopnaauii (AEMT) e FeSe, npoBeAesoi sa yHixa-urHorr,ry o6naAsassi. IJ{oao oco6rueocrefi

uiei vrerolr{Kr4, To ryr rpe6a HaraAaru, rrlo :eyxoei KoJII4BaHH.f, 3aBr{ Iu € [onspHI4MI4 KoJII4BaH-

HqMr4. Tovry rroBepxHq 3pa3Ka, B qKoMy :6yaNeni tnyroei xeuri 6yae nraupouiHroBarpl eJIeKT-

povraruirHi xnuli na enyxonifi qacrori. B AEMT - excnepl4MeHri eocnialKyerbcs uoupuict

uboro nuupoviHloBaHHq. HecuoAieaH[Na pe3ynbraroM BlflBvrracq peecrpallis KoMIroHeHrI4 Mar-

')



siruoro rrorrs, ruo s6iraerbcq 3 HanpflMoM rrorspra:auii 3ByKoBoi xerri , IrIo s6yaxyerbcs B 3pa-

srcy FeSe. Bi4uonilga KoMrroHeHTa eJreKTpr4r{Horo norq e nepileHAl4KynflpHolo Ao eneKrpl4r{Horo

rroJrfi ronepeqHoro 3ByKy. EQerr Br4HrrKae Hr4xrre reMlleparypl4 crpyKrypHoro rerpa-opro rle-

pexoAy. B HoeirHifi rparronqi, B pe3ynbrari uroro rrepexoAy, s FeSe 3'ssrqerbcs eJIeKrpoHHa

HeMarr4rrHa Sasa. B Auceprauii 6yno po3uqHyro ABa NaexaHigMu, tuo Mo)Ityrb ilpl4Becrl'I Ao no-

ai6noi ronflpr43auii nonq nuuporuiHroBaHHs - aHoMar.a:auit Xoru e$exr ra n'e3oMatHerl43M.

flpone4eni ouinxu iureucusuocri crrHany BcraHoB:aIrv, ruo 6inrru nprafiHqrHuM e IIoflcHeHHs

na 6asi Ar4uaMi.rHoro r'€3oMarHerr43My. To6ro eQexry srcufi, o6ylrouesuit iureucueHrlMl4 aH-

ru$epovrarsirHuvrr.r Snyxryauirnrra, ocximxu eiAoNao, ulo e FeSe ei4cyruifi oAnoptn]Huit aHrvr-

$epouaruiruufi nopqAoK.

Jlorixa AocliA>r<eHHf, npr4Bena Ao roflBr4 qerBeproro po:giJry B Al4ceprauii ocximru eH-

cHoBKr{ rperboro pos4iny rorpe6yvutu silnoeilr, qv Aificno 3a AonoMoro}o MeroAy AEMT

MoxJrr{Bo He rirsxu rr<icHo, arre i xinrxicso nurraiproBaru u'e3ottaluirHnfi ei4ryx anruSepoMar-

ninoro Kpr4crany. Als rrboro 6yno npoBeAeHo AocniANeHHq Kracl4r{Horo fl'egovtalHerHKa

CoFz. Pesylrrar npaKrr{r{Ho s6ircq g eiAoNauMH AaHr4nra BopoeHxa-PoMaHoBa, orpI4MaHLIMpI B

crarr4qHux nurripax. Honnu pe3ynbraroM ur4x eKcnepl4MeHTie craro BHflBJIeHHq I'e3oltarHirso-

ro ni4ryxy iuuroi nprapo4z, rrlo cnocrepiraerrcs rpr4 HaKlaAesni uaruiruoro IroJIfl trpv reMne-

parypax, qKi 3HaqHo nepeBr.ruyrorb reMileparypy Heerq. Anropxa noa'r:ye eoexr 3 nposBoM

6luxuroro rropsAKy fi 3a3Haqae cxo)Ky noseAiuKy B rrapaMaruiruifi cnpuirurrrlueocri.

Husxa qixagux ra BaxJrlrBrrx pe3ynbrarin npeAcraBneHa B u'rtomy porqifli srcufi, [pHcBq-

qeHo aKycrr4rrHr4M AocniAxeHHsM pi4xicuo3eMeJlbHux Qepo6oparin Sm ra Nd. Buepne erNai-

prHi rrrBr,rAKocri snyry i po:paxoeaHi uo4yni npyxHocri. To.Iuicrr nnvripronaHb IrIBLIAxocri Ao-

3BoJrrrJra euAirur14 HeBeJr ut<uit, B 3araJrbHoMy, BHecoK u'€3oeleKTpzr{Hoi ssaeN{oaii i oqiuuru

Berr4r{uHy n'esoeneKTpr4rrHoro MoAyntr. Burnurocr, ocranuifi Ha ilopqAoK nepeBuluye raxufi

Anfl Knacgr{Horo n'e3oereKTpr,rKa KBaprry, TaKHM rruHoM cpepo6oparu Mo}Kyrr 6yru peKoMeHAo-

eaHi Anfl TexHi.{HpIx 3acrocyBaHb.

Isurul,r oprarinanbHrrM pe3ynbraroM pos4iny, st<uit. norpi6uo sillairvrrvr, e Bnepue BvrflB-

teuuit e6exr, Ha3BaHr4fi anropaMr.r Maruiron'e:oeneKTpl4rrHl4M. BiH nonflrae B 3HarlHoruy (6inr-

rue uix B ABa pa3r4) 3pocraHsi n'e:onaoAynq n aurn$epoMarHiruortry BilopqAKoBaHoMy craui sa

paxyHoK cuilruoi aii narHironpyxHoi ra uarsiroerexrpuuHoi B3aeMoAifi. I-{ixaBHM Ar.s Mo}I(-

Jrr4Br{x 3acrocyBaHb e siaHafiaeHa 3aJreNsicrr BerlrquHu xonr6iHoBaHoro r'e3oMoAyns siA Naar-

Hiruoro rroJrr. Buepure AocriA>neui sNaiHu Aiererrpuuuoi npoHl{KHicrr siA opieHraqii rr,ranrirHo-

ro ror.s e 6a3oeifi uouglni ga paxyHoK tuarsiroeMHoro e$exry.

HoeugHa orpr{MaHrrx HayKoBr{x pe3yJrsrarie. 3acni4uyo, ulo.nci noloxeHHq ra pe-

3ynbrarr{, xxi csoprr,ryrsoeaui aBTopoM Ar4ceprauii e nynxri ((HayKoBa HoBI43Ha)), € HOBHMI,I,
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Brrepue orpr4MaH vrMV Ta KopeKTHo coopN,rynboBaHr4Mlr aBTopoM. HosirHin'ru pe3ynbraraMll

BBaxaro Aani ,,po MoAy'i npyxnocri Br4BrreHr4x o6'errin, eurnreHHq s FeSe flBl4ur' rcnanisixo-

Ba'r,rx aBTopoM qx r,e3oMarHerr4svr, i uaruiron'e3oereKTpr4r{Hr4fi eserr n $epo6oparax'

Hayrcoea i upaxrr,rqHa qiuuicrb orprrMaHrrx pe3yJrbrarie. Aani ro rpyxHI4M xapaKre-

pr4crr{KaM FeSe ra Qepo6oparin 6e:cyruHieuo 6yeyrr Br4Kopucraui n qxocri AosiAxoBl4x fIpI4

<o6rarui> pisHux reoperr,rr{Hr4x nilxorie Ao olucy Bnacrr4eocrefi Br4BqeHux Marepianie' cno-

crepexeni e FeSe eoerru, B roMy qucri fi <n'egoMarHerH3M)), exte iHilrircearla pflA AocliANeHs

csirosoi cuilrHOru aHisorporrHr4x BJracrr4Bocrefi eneKrposuoi HeMarl'Iquoi sasu B uboMy KpI4C-

rani. MoxHa ouirynarr{, uro orpr4MaHi perymrarv Ao3Bonflrs sa6ru3prrvcfl' lo 6insru o6rpyu-

roBaHoro po3yMiuss BKnaAy uarHirHr4x Koperrquifi e N{exaHisNa HaArlpoBilHocri' BuqnreuHq

varsiron,e3oererrpiuuux eQex ie Aogeo tts,e rtM6IJIe 3po3ylrirra B3aeMoAiro vrix pisuuvru nilcra-

creMaMr4 vry'srusepoixin. po:po6neur.rft B Ar4cepraqii ercuepl4MeHrwts]Hufr' niaxi'u Ao BuBr{eHHfl

cnin-ganexHr{x n,e3oereKTpr,rqHprx esexrin 6escyMHieHo 6yae Br.KopHcroByBarvcs' I B HOBI4X

o6'errax.

Bci Haseresi eKcilepr4MeHraJrb'i aaui He Br4KJrr4Karorb cyn'ruiein y ix locronipHocri' Moq

BrreBHeHicG e UboMy 3acHoBaHa Ha rpaMoTHon'ry ui1xo'qi Ao BI4KoHaHHs i rparryBaHHs eKcrle-

prarr,reuriB, TorrHocri euxop'croByBaHr4x naeroAie, ni4reoproBaHocri ra cauoy3roAlKeuHocri pe-

rymrarin.

[ucepraqiqHaulaea:HaqcHoloMoBoIoTaHaJIe)KHI4M

pary noeHicrrc ei4o6paxa€ 3Mlcr Aucepraull'

rrrlHoM o$oprrllesa. Texcr aBropeQe-

llpore Ar4ceprarlis se uog6aeleHa reBHI4x HeAonirie. 3 usoro TPIIBoAY HaBeAY AeKlnbKa

3ayBa)KeHb Ao srraicry Al4ceprauii ra fi oQopureHHq:

1) ar<ycru,ttruit, KOHTaKT r'rix :pa:xonr i n Hiero 3arpr4MKt4 sa6esneqyerbcs cvriroHOBI4M

MacJroM, flKe rBepAHe npr4 120 K.3asAsxra uboMy B 3pa3Ky MOXyrb 3'sersrr4cfl TepMonpyNni

Harrpyrr4, fKi, B rrpr4Huuni, raro)r( Moxyrr iHirriroearu AoM craH Ha rroBepxni FeSe' (Bilon^o'

ruo AoM craH e FeSe Br4HrrKae rrp' rr4cKy 0.8 fna.) floqsa raKoro craHy npuHafin'*ri e o6racri

inrep*e itcy,Moxe rpr.rBoAr{rb Ao sBr4rrr, o6ronop}oBaH'X B rperboMy po3Airi. B Al4ceprauii si-

AcyrHe o6ronopeHHq uboro rI4TaHHq'

2) QenoMeHoJrofiqnufi au is fi o6roBopeHHfl orpHMaHI4x pe3ynbrarie s n'lroNly po:aiJli

npr4rrycKarorb, ruo BeKrop anrra$epoMarHer'3My r po:rauroByerbcq e 6a3oeifi urouusi' oanarc

eiAoN{o, ulo 3aBAflKr4 Ayxe cra6xoro 6asracnoi anigorponii L'qacto BI'IXOAHTb 3 nJIoilII4HLI Ha He-

serraKr,rfi ryr. Ane Us oco6lusicrl B Al4ceprallii He po3uqHyra'

3) e anceprauii ei4cyrur iruocrpaqiq reoNaerpiT AEMT eKcnepl4MeHry Ha Kpl4crani coF2'

uo ycKnaAHroe cnprafiuxrrfl rroJrxpusauifiuoi AiarpaMr4 sa Puc. 4.2. [ttt Kpauroro cnpufiunrrr

rr,rarepiany 6yno 6u ao6pe Ha ilor{aroK KO}KHO.O po:lirry g AOC i4NynauI'IMI4 O6'exraltl4 AoAaBa-
A-lt
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rr{ ix rvriuivranbHy xapaKreplrcrraK}, a caMe - rpocropoBy rpyny (uapavrarsirsoi Sa:u), reMre-

parypy BropflAKyBaHHs, rlrrr Marsirsoro BnopsAKyBaHHq. I]i aani HaBeAeHi, ale po3nopoureui

no reKcTy.

I{i saynax{eHHs He crocyrorbcq cyrHocri 4raceprauii fafiAaMaK T.M., He craBJrtrb uia

cyrvlrin ii ocHoesi uoloxeHHfl i eucHoexu, i He BrrJrllBarorb Ha 3arzulbHy BI'Icoxy oqiury po6oru.

OcnosHi pe3ynbr arv rvceprauiftuoi po6ou4 Br{KJraAeHo B 6 cratrsx y $axoBl4x Bl'Icoropefiruu-

roBr,rx HayKoBrrx Br.rAaHH flx raorrprlnloAneni sa 6ararrox vtixHapoAHl{x xon$epenqirx.

3a axryalrsicrro reMp1, sNaicroNd i o6'enaoM, HayKoBI4M pinuervr i Hoel'IsHoro, ilpaKTI4qHoIo

cnpsMoBasicrro Ar4ceprauifina po6ora fafilavrax T.M. "flpyxui xaparcTepl{crlrKll FeSe,

SmFer(BOr)+, NdFel@or)l Ta aKycroeJreKTprrrrHa rpaucsopnaauir B Hux" e 3aBepIxeHrIM

HayKoBlrrnr locniA)KeHHsM n rarysi Qisuru rBepAoro rira, uo noBHicrrc eilnoeiAae sciNa BI4MO-

rar'r MOH YrpaiHlr Ao KaHAlrAarcbKr4x Ar4cepraIlifi, soxpeMa ryHKraM 9, 11, 12 <lloprAKy rlpu-

cyAxeHHq HayKoBlrx cryneuin>, a ii aeropxa fafiAaMaK TerqHa Mnxonainna 6eryMoBHo 3acny-

roBye Ha npucyA)r(eHHq HayKoBoro cryileHq KaHAI,IAara $i:uro-MareMarLIr{HHX HayK sa cneuia-

muicrro 01.04.07 - Siauxa rBepAoro rirra.

O0iuifiuufi onoseHr:

.{orrop Q ieuro -rr,r areMarHrIHI{x H ayK, npo S ec op,

naypear ,{epNanuoi npenrii VrpaiHI4 3 HayKI4 i rexnixu

sani4ynau si44iry reopii ArasaviqHl4x BrlacrliBocrefi cuaAHI4x cllcreM

,{oneurxoro $isuKo-rexHiqsoro iHcruryry

ivr. O. O. fzurrina HAH VrpaiuH (r"r. Kuin)

flilnuc IO. f. flaruKesl4rla 3acBi4uyro: ffi

IO. f. flaruxesu'I

KaHAI{Aar rexsiqsl4x HayK B. IO. .{rraurpeuxo


