
OT3bIB OOITUI4ANbHO| O OIIOI{EHTA

o Arrcceprarrrlounoft pa6ore PyCAHOBA Fopuca AH4peennua <<Brfit-f,Hlle

pe.q6o3eMeJrbHbrx MeralrrroB na rerrro(frrcltllecKlre csoficrBa I,I creKJloo6pa3yloq)no

cnoco6Hocrr crrJraBoB Al-Ni-Co-b), [pe,UcraBnenuofi Ha coucKauue y.reuofi crerIeHI,I

KaHAlrAara (fnauxo-uareMarr.rqecKr.rx HayK rlo cfieqfiaJlbHocrl,I 1.3.8. Ousura
KOHAeHCrrpoBaHHoro cocrotHl{t

,{uccepraqnx Bopuca An4peennya Pycanona <<BnrasHue peAKo3eMeJrbHblx MeraJrJroB Ha

renno$usr.rqecKr{e csoficrsa v crernoo6pa3yloqyo cnoco6nocru crIJIaBoB Al-Ni-Co-R>

trocBrrqega r{ccJreAoBaHuro oco6ennocrefi renno$rsnqecK{x csofictn n cKronnocru K

arraopSusaqur.r crrJraBoB rpyfirrbr anrouunrEfi - nepexo4urrfi MeraIIJI, rerupoBaHHbrx

peAKogeMeJIbHbrMr.I sJreMeHTaM[: Nd, Sm, Gd, fr, Yb. Arraop$nrre n aMopQuo-

HagoKptlcrarrlrrlqecKlre Marepl,ranrr sroft {pylrnbr orr{octrc-tr K BbIcoKoIIpotIHbrM 1r Koppo3l{oHHo-

croftxuu MaTep[{uraM, rro3ToMy }rccJreAoBaHI,Ie Bo3Mo}nHocTH pacillrpeHl4t KoMrto3l'Iqlronnofi

o6uacru co3Aar{E TaKr{x crpyKTyp, HecoMHeHHo, eKmyunbno. flourauo l{HTepeca K

Qyn,qauenraJrbubrM upo6leuau $oprvrrnponaHlrt aMop$nofi crpyKTypbr B cnJraBtx yr<asanuoft

rpynnbr, I,rHTepec BbI3bIBarOT U nOHrTHhre nepc[eKTlIBbI HCnOJIb3OBaHI4fl [Ix B KaqecTBe

3arqr,rrHbx norputnfi.

,{uccepmq}rrr cocror{T r43 BBeAelrrvrg,, 4 rnan, 3aKJIIoqeHLIt, coAepxaluero ocHoBHbre

BbrBoAbr pa6orrr, r4 crrrrcKa rlr.rrupyeMofi nnrepatyprl. Ona utnoxena na 160 crpaHLIIIax,

co4ep)ru,rr 6 ra6nwJ,77 pucynnos u 2t Sopr,ayny. Cnucor nl,ITeparypbl BKJlloqaer 110

narauenonatlrEft.

Ilepean ar&Ba rrpeAcr{lBJrrer co6ofi o6:op Jrl{reparypubD( AaHHbIx flo crpyKType H

csoftcrsar\a crrJraBoB clrcreM A|-Ni-Co-R (R : Nd, Sm, Gd, Tb, Yb) B KpHcraJIJILIqecKoM,

xr4AKoM, arvrop$nor,a v HaHoKprrcfiurnlrllecKoM cocrotHlrfix vr oco6eHHocTtx I{x

Kpr4cTaJIJIu3aI\uvr. B rosqe ilIaBbI c$oprvrynrapoBanbl salav.fi I'IccJIe,{oBaHI'It.

Bmopan ailana, <Mer:oArr rroJrlnreglrr ,r uccneAoBanllfi cIrJraBoB AI-IIM-P3M B

KpgcraJrJrlrqecKoM, )KHlKoM ra arr,ropQnoM cocrotnl,If,x)) nocBtlqeua oco6ennocrsu usuepenufi

ITJT0THOCTH lr 3JleKTpr.rqecKoro cofipoTr.rBJleHaf, CnJIaBOB, a TaKXe MoTOAaM ll3yqeHufi Hx

crpyKTypbr. 3HaqnreJrbHoe BHlrManr.re yAeneHo npllnlllrrttM rrMepeullff rIJIorHocrI'I [p]r

BbrcoKlrx reMfieparypax, KoHcrpyKrlr{n oKctrepuMenranrnofi ycraHoBKI'I u o6pa6orre

rroJry{eHHbD( AaHHbD(, a TaruKe KoHcTpyKIIHU ycTaHoBKI{ AJIfl lISMepeHI{t SJleKTpuqecKoro

conpoTr,rBJreHr,r{ crrJraBoB B xryAKoM 14 r(pI{cTarIiII4qecKoM cocToflHrilx. HcCne,Uonanue

cTpyKTypbr o6paaqon n arvrop(pHoM r HaHoKprrcTtuIJII{lIecKoM cocTotHl,Ir ocyrqecTBJlulocb

MeroAaMr,r peHTreuocrpyKTypuoro aHaJrH3a, ilpdcBeql,IBarcIqefi 3ireKTpoHlrofi uuxpocKorl?lil.

Arropsr ucrroJrb3oBaJrr{ TaK)Ke MeroAbr xu$Sepenq}IaJlbHoro repMfiqecKoro auaJr[3a Pr



auSQepenqnanruoft crcauupyroqefi KaJroplrMerpura. HecouueHHo, sarxHoft oco6esnoctro

nactoxrqefi pa6otu frB.firserc . pa3Br{Tr.Ie MeroAoB }r3MepeH}rr flJrorHocrr,r Marepr.raJroB rrp]r

BbICOKI'IX TeMrlepaTypax, a raKx(e II3MepeHr[t gfieKTpr.rtrecKoto coflporr{BJreH[f B ]Kr.rAKoM r{

Kp[cTiurnr{qecKoM cocTorHr,rD(.

B mpemwil zflaee rIpHBeAeHbr pe3ynbrarbr gKcrreplrMeHTaJrbHbrx raccneAonanr.rfi

flJrorHocrrr r4 gneKTprrqecKoro coflporr4BJreur,rr crrJraBon AlsoNis-*Co*R< (R: Nd, Sm, Gd, Tb,

Yb; x : 2, 4) B KplrcraJrJrnqecKoM I,I )Kr4&coM cocrosulnD(. O6napyxeHo, qro reMrreparypnalr

3aBI,IcI{Mocrb rIJrorHocrLI rrpll HarpeBe r,rMeer Herr,rfiaqnbrtrt ws aJrrcMnn[eBrrx crrJraBoB Br{A.

flnorsoctr cIrJraBoB pe3Ko yMenbruaercr nplr reMrreparype conr,rAyc, n 4ryx$asnofi o6nacrn

I4Meer cnoxnrrfi Bpw, u crauxoo6pasno Bo3pacraer npr,r TeMrreparype nr,rrBr{Ayc. flolo6nufi

pe3yJlbrar Ant cnJraBoB Ha ocuoBe aJraMLrHHr, cKJroHHbD( r arraop$nrarrytLr, 6rur o6napyxeH

B[epBbre.

B aemeepmort znaae ocnoBnoe BHHMaHT{e yreJreno [ccJreAoBaHusru csoftcre auopSuux

CILIIaBOB I{ IIpOqeCCOB I,IX KpI,ICT:UrJrrr3AIlUU, B TOM qugJle pe)Kr,rMaM IIOATOTOBKIT paCrrJraBOB

rlepeA gar<arr oft. florasatro, .ITo npoqecc Kp[cr:]JrJI]BaIIHI4 arr,rop$nrm cIrJraBoB AlsoNia-*Co*R6

gaBr4cllT or rr4rra peAKo3eMenbrloro KoMnoHeHTau frr.rrfrercf, MHorocraAuftguu.

K uucny nara6onee r.ruTepecHbrx MoMeHToB pa6orrr cneAyer orHecrrr p$yJrbrarbr

lrccneAoBaur.rr lr3Menennfi nnornocrr.r B rur,rporoM TeMrreparypuor\{ r.rHTepnare (300 K - 1550

K), nrcnrouarorqeM o6nacru Kpr,rcraJrJrr{qecKoro rr xr4AKoro cocro.anprfi. I4suepenue rrJrornocrlr

rBfl.serc.ff o4noft vB cnoxnefinrnx 3aAaq $usuxn KoH.qeHc]IpoBaIIHoro cocrofiHnr.

flpe4noxennrrft Merog r43Mspeur4fl u parpa6orannas. ycraHoBKa trBnrrorcr HecoMHeHHbrM

rrIaIoM BrrepeA B gToM HanpaBJreHr,ra.

Cnegyer orMerr.rrb, ETo orfllrqurenrnoft ueprofi o6cyNAaerr,rofi pa6orrr sBJrrercr ee

nounnercHrrfi xapaKTep, 3aKJrroqaK)ryuitcs, B r,rcfioJrb3oBaur,rr{ 6onrmofi rpyflnbr

r{ccneAoBaTeJrbcKr,rx MeToA}IK, BKJlloqarou}rx MeToAbr rlccneAoBaHl,l{ KaK cTpyKTypbr, TaK r{

Qnsuvecrux caofictn, qro o6ecne.rlrBaer docmoeepuocmb rronyreuHbrx pe3ynbraron. B pa6ore

rrc[oJrb3oBaHo caMoe coBpeMeHHoe r{ccneAoBareJrbcxoe o6opygoaanue rd coBpeMennbre MeroAbI

aHaJM3a crpyKTypbr r{ cocraBa Marepr,raJroB, pac[peAeJreHne 3JreMeHToB n o6pasqe. Hoeusaa

nolyqeuHbrx pe3yJrbraroB He Bbr3brBaer coMueHl,rft. ffpaxmuuecxan guaquJnocma pa6oru

ooycronneHa reM, qro aBTopoM orrpeAeJreHbr cocTaBbr Al36Nfu-*Co, R6, xaparrepn3yrcrr[4ect

rucorofi TepMuqecKofi cra6unbuocrbro, rrro yKa3brBaer Ha Bo3Mo)KHocrb r.Ix ficnoJlb3oBanLrfl, B

KasecTBe rrepcrreKTr,rBHbrx. QymqvonaJrbHbrx MaTepr4auroB, a rloJrrreHHLre .{aHHbre o

TeMIIepaTypHbD( 3aBr{c}rMocTf,x nJroTHocT}I }I g[eKTpr,rqecKoro co[poT]rBJreHI4{ Moryr cJIy)Kr,rTb

cupaBoqubrM[ AaHHbrM[. Pesynrrarrr A]rcceprarlronHofi pa6orn ony6nuronanrr B

aBroplmerHbrx Hayrrubrx )KypHaJrax (nanpurr,rep, Journal of Alloys and Compounds - xypuaJr



rrepBoro KBaprlrJrr fio 6{l:le rl[Tr,rpoBanr.rr Web of Science), a rarxe npoIIrJr]I anpo6aquto B xoAe

AoKnaAoB Ha upo$nrrnrm poccnficr<r.rx n MexAynapoAnbrx ron$epenqu.m, qro raKxe

rroJpBep)KAaer r{x SuaquJwocmb.

,{rccepraq}roHHair pa6ora E.A.PycanoBa He cno6oAsa or HeAocrarKoB, B KaqecrBe

sar\ae.raHufi Heo6xo.4uuo oTMerI,ITb cneAylouee.

1. B rnane 2 npu otrficaur4u MeroAoB r.r3MepeHrrt flJroruocrl,I u sreKTpuqecKoro

corrporlrBneHlrr ocHoBnoe BHnMaHrle yAeJreHo [p]rHII]rrIaM rasuepeHuft v KoHcrpyKrIruIM

gKcrrepraMeHTaJrbHbx ycTaHoBoK, pI [paKTI{secKrI oTcylcTByroT cBeAeH]r-u o npoqeccax

usuepenufi (nocne4onarenbuocrrx HarpeBoB r.r oxJlulq4euufi, rolnqecrBe rI[KIroB I,I ap). He

BccrAa rroutrno, o KaKoM MareplraJre lrAer perrb (xugrorta, aMop(prloM I,IJIII Kpllcranun.recrou).

.{auurre o Bocnpou3Bo4r,{Mocrr,r Kpr4BbD( flpr,rBeAeubl Ha crp. 72 p;tx oAuoro cIIJIaBa, Ho He

BnoJrHe rroHfiTHo, rBJutrorcr nlr oHu rprnlrqHbrMn. floAroroera obpaslloB Ant crpyKTypHBIx

accneAonanr.rfi TarcKe He orrucar{a, yfroMrnyro roJIbKo }IcuoJIb3oBaHr,Ie Mero,qa r.lonsofi

noJrrpoBK[ r{ }GMeHeHr{e ee flapaMerpoB Ha KoHeqnoft cm,4Hs [pmoroBJIeH]It 3iIeKTpoHHo-

Mr[KpocKormqecKux (fonrr. MexAy reM, 3Tr,r Aalrnbre Moryr 6rrtr eaxnbrMrr qpI,I aHaJII;Be

sneKTponno -Mr,rKpocKoilErlecKllx neo6paxeuHfi .

2. BHeoA 2 K rnaBe 2 (crp.60) (ocBoeH MeroA rIoJI)^IeHut arvrop$nrx

MsrarrflrrecKrlx ireHT....)) He Molxer sr'wrr:ocfr BbrBoAoM gnx mo6oft EccileAoBarenrcxofi pa6orrt

(r ronr slrcJre I{ A}Iccepralrr,ronsofi).

3. B nnsoAax K ilraBe 3 (crp. 92) nepruft sbrsoA <<B uruporoM LlurcpBarre

TeMrrepaTyp 3KcrreplrMeHTaJrbHo tIccJIeAoBaHbr IIJIOTHOCTb H 3JIeKTpnqeCKOe conpoTI,IBJIeHI,Ie

cnJraBoB Al-Ni-Co-R c pa3JmrrubrM coornorrreHneM flepexoAHbrx MeraJrJIoB) co6crnenHo

BbrBoAoM He fBJr.f,eTcr, r,r MoxsT paccMaTplrBaTbct KaK BcTyIIneIII{e K IIOCJIo,{yIOtrIHM BbIBOAaM.

4. B rnase 4 noAnlrcb K plrcyury 37, crp. 97 (u AaJree n tercrc) tBJrffercfi

HeKoppeKTHofi. Cornacno rro,qnlrclr K pr,rcyuKaM Ha Hlrx rpeAcraB.]rel{br au(ppanrorpaMMbl

artrop$uux cruraBoB..... Ha caMoM AeJre Ha pHcyHKax rloKa3allbr KplrBble paccesHufl.

peHneHoBcKr,rx JD refi auop(lHbrMr,r crrJraBarrru. B arraop$urx MarepLI.IJIax net 4u(fpaxqnv\ vl

perrb Moxer pr4rll ToirbKo o paccerHr.rlr, noSToMy rcoppenruofi rroArlflcbro f,BJlterct

(peHTreHor"paMMa arvrop$Hrrx c[JraBoB. . . .. )>

5. B ra6.irprqe 4.4 nplrBeAenbr MHofoqlrcJreHHbre psnTreHorpaMMbr crIJIaBoB Ha

prrHbrx cra,4r,lrx npenparueHufi. Arrop aHaJIu3I,Ipyer $asonufi cocraB o6pasqoe fi

rrocJre,qoBareJrbuocrb o6pasoeanut pil3HbD( KpI,IcraJrJIHqecKHx (pas, o.4Haro HI,IKaK He orMeqaer

nepnrrft sran paccreKJroBbrBarrux auop$uofi Sryu - o6pasoaan[e rereporennofi auop$ttofi

crpyrTypbr c o6nacrsl{n, o6oranlenubrM}r n o6eAnenubrMu peAKo3eMeJIbHbIM KoMIIoHeHToM.

Cnr,rAerenrcrso 3Toro npeBparrleHr.rr lpoprrruponauue acl{MMerprqHoro gll(b$y;Horo



MaKcr,rMyMa - Hafi6olree xopomo BH4{o fia peHTreHorpaMMax cnJraBoB c Gd u Tb. 3to fiBJreHI,Ie

B c[naBax rpyrrnbr a-urouusufi - repexoAurrfi laerarr - peAKo3eMenrnrrft MefiuIJI AoBoJIbHo

rrrr4poKo r.r3yqanocb oreqecrBeunBrMlr vr rapy6exHsrrran rrccJreAoBareJlf,Mlr (uanpuuep,

N.Mattern, Leibniz Institute for Solid State and Materials Research, Dresden). Y.{er srofi cra4nv

npenparqenufi Mor 6u BHecrr,r KoppeKTaBbr B 3aKJrroqeH[e o Mecrax 3apo)KAeHLIs

HaHoKplrcraJrnoB aJrroMlrHr,rfl u rrocJle,qoBareJrbHocrr{ $a:onrrx nperparrlenuft.

6. B pa6ore Bcrpeqarorcr HeKoropue ue6pexnocru. HaupltMep, ccblrlKa [25] (crp.

l2l), yKa3aHHar{ KaK crarbfi, e AeficrBr,rreJrbnocrr,r [peAcraBJUIer co6ofi cnpaBoqHuK no

rpofi nrru $asonrura Ar,IarpaMMaM.

Otueqengrre HeAocrarKr{ He Hocrr rlp}rnrl}ril,raJrbuoro xapaKTepa v He BltnflIor Ha

AocroBepnocrb r.r 3naqrlMocrb rronfrenurf,x pe3ynbraroB Id c,{eJIaHHBD( BbIBo,{or. AmopeSepat

n ony6nnxoBaHHbre pa6oru,uocraroqHo rroJrHo orpiDralor coAepxanl4e Mccepraql,Iu.

Ha ruofi B3rJrfiI, tro aKTyanbHocrrr reMarprKrd, o6ocnoeannocrrl BbrBoAoB, HoBlI3He

nonoxenr,rfi v AocroBepHocrlr flonyireHHbrx peynbraroB A]IcceprallrroHnall pa6ota

E.A.Pycanona <<Bnunrrae peAKo3eMeJlbnbrx MeraJrJroB Ha rennoSusr.ruecKl{e cnoficrsa pr

creuoo6pa3yroqyro cnoco6socru cnJraBoB Al-Ni-Co-b) floJlHocrblo orBeqaer Kp]rrep]rtM,

npeAbrBJrfieMbrM K Ar.rccepraqr.rrrM Ha corlcKaulle yuenofi creneHll KaHAIiAara lpusraro-

MareMaruqecKprx HayK B coorBercrBl,r[ c rr. 9 flonoxesut o rtpucJx,qeHnu yrreurrx cteneHefi s

Yp@V, - a ee aBTop, Pycauon Eopuc Aufipeeauu, 6esycnorHo, 3acJryxnBaer rlpucyxAeHl{fl eMy

yrenoft crenenr{ KaHA}rAara Sueuro-uareMar[qecK[x HayK no cfleqfiilIbuocru 1.3.8. @rgma
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