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1. AnryaJrbHocrb AJrfl HayKrr H rrpaKTrrKrr.
Passzrze qnerHofi MeraJrJlyprvvr onpeAeJrrerc.fl KarrecrBoM aJrroMr4H[reBbrx

ldrrux crIJIaBoB, yLrurbrBafl, pflp yHr4KanbHbrx vrx ceoficrs. B HacrotrIqee BpeMf,
paspa6oraHo MHo)KecrBo KoHcrpyKrlr4oHHbrx JrerKurx iurroMr4Hr4eBbrx crrJraBoB,

Koropble HarxJII4 IxlapoKoe npr4MeHeHr,re B aBr4arJnh, aroMHofi npovrbrrrrJreHHocrr{,
KocMHr{ecxofi TexHI,IKe Ia B 3neKTpoHr4Ke KaK B BHAe KoHcrpyKrIHoHHbrx, TaK r,r-B

BI4Ae aKycro4evru$[pyroulr4x kr 3ByKorz3oJrr{pyrculux Marepr,r€uroB. V.{urrrsa.s
yHI4KaJIbHbIe csoficrsa P3M v III3M, zcrroJrb3oBaHo B KarrecrBe nerr4pyroulr4x
,uo6agoK K aJIIoMI4HlreBbrM crIJIaBaM.

Tarzna o6pasoM, Ha ocHoBaHvrr4 rrprrBeAdsurrx apryMeHToB Mo)r{Ho yrBepx-
Aarb, rrro HayLr]Hafl, upo6reua, coopvrynr4poBaHHa.s B [ucceprarryrh^ .rrBr.rrerc.s

aKTyanbuofi B Hacrof,Irlee BpeM.rr, B ee paMKax cyqecrByer npo6neMHoe roJre,
paspa6oTKa Koroporo Mo)Ker Aarb HoBbre HayrrHbre pe3ynbrarbr, BaN(Hbre Anfl
p a3 B r4rrrr np o Mbr rrrJr eH H o c rr4 P e c ny 6 IrkrKLr T a4xra Ku c r aH .

Teua IzccneAoeauzfi ro cBoeMy coAeplraHr4ro orBerraer norpe6Hocr.f,M
Pecuy6JlI,IKII Ta4xzKI,IcraH, B 14 ccneAoBaHVr4 Szszr<o-xr4Mr4rlecKr4x csoficrs
aJIIOMIIHI,IeBbIX CTIIaBOB U VrX ZCTIOJIb3OBaHI4TO B p€BnI4rrHbIX IpOMbIIIIJIeHHbIX
o6nacrqx.

trls nau6oree rIoJIHoro pacKpbrrvrfl, 3a.rrBJreHHofi TeMbr aBTopoM csopvry-
nl{poBaHa uenb Al4cceprarJuu u ee sa4ava. B qacrHoervr, qenbro r{ccJreAoBaHr,rfl

flBr.terc.fl BbI.lBJIeHIae MexaHr{3MoB SopvrzpoBa:nufl, crpyKTypbr kr onpeAeJreHrre

Snsuxo-xl4Ml,IqecKI4x u rennoSr43r4rrecKr4x csoficrs JrerKlzx aJrroMzHr4eBbrx
crrJraBoe c P3M u II{3M B rur4poKoM r{HrepBaJre reMrreparyp.
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[ocrzxeHl4e erofi IIeJII{ aBropoM ocyqecrBJrflercr perxeHr4eM 10 3aAarr
LlccneAosaHzfi, Koropble paccMarpblBalorc.f, rroorarrHo r4 B Ka)KA oit ug uraB ssoefi
pa6orsl AI{ccepraHT TIpoBoALIT orlpeAeJIeHHbre 14 ccneAoBaHr4.fl, rro3BoJr.flrorrlr{e
srtfirz Ha KoMrrJreKcHrrfi pesynbrar, coAepxaqzfi HayrrHyro HoBr,r3Hy.

2. KparKoe coAepr(aHrre pa6orrr.
[zcceprallzoHHafl, pa6ora cocrol{T vr3 BBeAeHr4fl, trflTvr fJIaB, ocHoBHbIX

pe3ynbraroB vr BbIBoAoB, crII4 cKa I{clloJrbsoeauHofi nr4TepaTypbr vr3 284
Hal4MeHoeauzfi vr 8 npuno)K euuir. O6qzfi o6rena AI4 cceprarlr4oHnofi pa6orrr
cocrol4T I'I3 293 crpaHI{II KoMrlblorepHoro sa6opa. OcHosHofi rerccr Ar4ccepraqr4r4
I,I3JIO)KeH Ha 280 cTpaHI4IIaX, BKJrroqa x I24 pr4cyHKoB t4 53 ra6twt .

Bo seeAeHrrn o6ocuoBaHa aKryiubHocrb pa6oru, udrxo cQopnaynr{poBaHbr
Ilenb u 3aI.a'qv l4ccneAosaHrafi, orpa)KeHa HayrrHur.f, HoBra3Ha vr npaKTkrrrecKarr
3Har{I'IMocrb pa6oru, [eperII4cJIeHbI ocHoBHbIe fIoJIo)KeHvrq, BbIHocI{MbIe Ha
3aIrII{ry, rpIaBeAeHbI AaHHbIe o6 aup o6aryuu pa6orrr, o6ocuoBaHa AocroBepHocrb
ronyqeHHblx p e3ynbTaroB I,I AaHo Onr4oaHr4e CTpyKTypbr Ar4c cep TarJvru.

B rJraBe I npI4BeAeH noApo6nufi o6sop nLrreparypbr, nocBf,rrleHsufi Jrer-
KI4M €uIroMI4HI4eBbIM cIIJIaBaM, crpyKType u csoficrBaM crrJraBoB cr4creM P3M;
crpyKrype u ceoficrBaM crIJIaBoB cr,rcreM Be-P3M; rpofiHbrM cr{creMaM
aJlloMl4JJ^ufi,-6eputttuit-P3M; reuno$vsu.rrecKlaM ceoficrBaM aJrroMr412rfl, kr ero
cnJIaBoB; reMneparypHofi gasucl4MocTr4 TepMoAraHaMrrqecKr4x ceoficrs Sc, Y, Pr,
Nd u Eu; TeopHI4 renrodMKocrrz MeTaJrJroB vr crnaBoB; reMreparypHbrM
3aBvrOJ4MocT.f,M reulodMKocrl,I aJIroMI4Hvrfl., MeAr{, KpeMHI4 fl, u rJuHKa u cpaBHeHl{ro c
reopr4eir !e6ax.

B rrase 2 paccMorpeHbl: o6tercrbr r,rccJreAoBaHr4fl, trnfl. nonyqe;gIvrfl. crrJraBoB
cI'IcreM Al-Be-P3M; o6rercrrt I4ccneAoBaHufl, fnfl Ia3MepeHnfl, reuno$ra3r4rrecKr4x
ceoficre crnaBoB AKl, AKLM2, nerr4poBaHHbrx P3M; annaparypa v MeroAr4Ka
I{ccJIeA osaHrufi. Snsuxo-xrrMl{qecKl4x ceoficrs o6rexros zccneAoBaHr4f,; MeroAbr
POA z fTA; ycraHoBKa AJII kI3MepeHzrfl, reuoeMKocrr{ rnep4nrx reJr B pe)Kr4Me
((oxJIa)KAeHI'I.s); no4po6Ho onucaHa MeToAI4Ka o6pa6orKl,I oKcrrepr4MeHTaJrbHbrx

AaHHbIX, rro3BoJrl4Blrra.f, aBTopy onpeAeJII4Tb peJraKcarlkroHHrrfi xapaKTep [poqecca
oxnaxAeHr4fl. c AByM,f, BpeMeHAMvr penaKcar\krvr, TeMrreparypHafl 3aBvrcvMocrb
xoe$$uqueHTa rerrJloorlaLrvr MeAr4, aJrroMr4Hvrfl. r,r TIHHKa; annaparypa r4 Mero 1vrKa
zccneAos aHI.I fi aKycro4evruS vpyrcrrlux ceo fi cre o 6reKTo B r4c cneAo BaHr4fl .

B rJraBe 3 aHanu3vrpyercfl, 1.uafpaMMa cocro.sHvrfl, cr4creMbr aJrroMurtufi-6e-
puttttuit-npa3eoAl{M; p:aarpaMMa cocrofl Hus. cr4creMbr aJrroMra rtufi-6epuwtuit-Heo-
AI4M; AzarpaMMa cocrof,Hvrfl, cr4creMbr €IJroMr,rsufi-6epututuit-cattapvrit;
fIpI4BoAl/rTcfl, o6cyN4eHrle pe3ynbraroB I4ccneAoBaHr{{ clrcreM aJrroMr4uuit-
6epznnzfi-P3M.

B r.uane 4 npoBoAI4Tc fl. aHaJru3 BJrr4.rrHue $asoBofo cocraBa crrJraBoB cr4creM
Al-Be-Pr (Nd, Sm) Ha vrx Aenru$zpyrorurze cnoficrna; reMnep arypHan
3aBucvMocrb reuoeMKocrI4 14 TepMoAI4HaMr4r{ecKr4x SyHr\uir arrroMkt:aufl. MapKur
A5N z AKl, cnlasa AK lM2, nerupoBaHHoro P3M.

B rJraBe 5 rIpIzBeAeHbI pe3ynbrarbr r4ccneAoBaHz,rr Brrr4fl:nvrs. 4o6anox
p€BnuqHbIX SJIeMeHToB Ha KIaHerI4Ky oKI4cJIeHvrfl. AlaSr; cra6ulbHocrb ra sraro€Nd-



Kocrb AlaBa, nerulpoBaHHoro Si, Mg u Ti; vro4zSkIIII4poBaHr4e aJrroMr4Hr4eBo-
KpeMHI4eBbIX cnJIaBoB crpoHllrreM 14 pa3pa6orxa HoBbrx lvrefiuhrx EurroMr4Hr4eBbrx
crrlaBoB c fapaHTl4poBaHnofi crpyKTypofi; Brrufl:nr4r vro4u$r4rlr4poB anvrfl, aJrroMr4-
Hl{eBo-crpoHUuesofi nl{rarypofi Ha aKTI4BHocrb Kl4cJropoAa B cvrnyy1uHoBoM
pacllrlaBe; Koppo3l4oHHo-sneKTpoxr4Mr4rrecKoe noBeAeHlre cvlry}duHoB,
vro4IaSkIUI,lpoBaHHbIX crpoHllr4eM; vro4ra$nqr4poB anue crpoHUr,reM cr{nyMr4HoB c
4o6anxaMvr MarHI,It, MeArr, IIIaHKa r,r MapraHua; r4ccneAoBaHr,re uo4raQr4rlr4pyroruvx
ceoficrB crpoHr\vrfl B crrJlaBax cr{creMbr €urroMr4yufi.-repuanufi; uo4u$r4ur,rpoB aHvre
rure fi Hbrx aJrtoMr,rH 14 e B brx c rr Jr aBo B 6 ap z enn .

B 3aKJIrorreHuH c$opvrynlrpoBaHbr ocHoBHbre BbrBoAbr rro pe3ynbraraM
pa6oru Al4ccepraHTa, cBl4AerenbcrByroqr4e o perxeHr4r4 nocraBJreHHbrx nepeA
coI4cKareJIeM 3aAarl 14 ccneAoBaHl{.4. 3axnroqprreJrbHbre BbrBoAbr Ar{ccep rar\vrv\ B
IIeJIOM, AOCTOBepHbI I4 COOTBeTCTByIOT [OnyqeHHbrM pe3yJrbTaTaM v vrx aHanr4sy.

Cuucox qLIrllpyeuofi Jll4reparypbr BrroJrHe orpa)Kaer cr4Tyarlr{ro s o6racru
zccneA oBaHr4fl,. Cne4yer orMerl4Tb, rrro crrr4coK nrrreparypbr o$opnureH fpaMorHo,
I4 tIO3BOJLfler nonyr{I4Tb trorlHoe npeAcraBJreHHe o III4Tr4pyeMOM r4crorrHl,IKe.

Taxzu o6pasoM, coAep)I(aHr4e Ar4cceprarlr4oHnofi pa6oru Cau4so4a Paxr4M-
AXoHa Xavrpo orBerraer rpe6oBaHr4.f,v Bucuefi aTTecrarlrroHHofi rcouz ccuu rtpn
llpesrz4eHTe Pecuy6IruKvr TaAxuKr4craH, np€Abf,BJr.fleMbrM K coAep)KaHr4ro

AoKropcKLIX AI4 c cep t aguil
Cru.rrr u oQopMJreHLIe. ,{uccepraura fr HarkreaHa fpaMoTHbrM TexHr4r{ecKr4M

.f,3bIKoM, cHa6xeHa oqeHb 6orlurzM KoJII4r{ecrBoM pr,rcyHKoB, rpaQuroB r,r ra6mzq.
Teua Al4cceprarruv coorBercrByer npo$ranro 3a.f,BJreHnofi clerlr4€urbHocrr4

05,02.0 1 - MarepzanoBeAeHrze (n nrarur4Hocrpoeurau).
flpzHrrble n pa6ore AoryqeHl4.rr r4 ofpaHtrrrenufl o6ocnoBaHbr r4 orpa)KeHbr

B noJrHoM o6revre. llpoBeAeHHbre HayrrHbre r,rccneAoBaHra.rr Mo)KHo
xapaKTepl43oBarb KaK HayrIHo o6ocuoBaHHbre paspa6orKkr, o6ecnerrr4Baroqve
pelxeHl4e Ba)KHrIX npI{KJIaAHbrx upo6JIeM n cQepe MeraJrJryprur4. llpe4craBJreHHbre
n pa6ore uccJIeAoBaHI,It AocToBepHbr, BbrBoAbr r4 peKoMeHAarlr4z o6ocsoBaHbr.

,{raccepralll4oHHafl. paiota B IIenoM npor43BoAr4T BrrerrarJreHr4e rleJrbHoro
caMocTorTeJlbHofo r4ccneAoBaHl4f,, OCHOBHbIe Hayr{Hble fIoJro)ICeHVIfl., BbIBOAbI,
npeAno)KeHu.f, vr peKoMellp*arlrzu Aocraror{Ho Jrorr{rrHbr vr apryMeHTr4poBaHbr. I4x
Mo)KHo crrl4Tarb 3HarrI,IMbIMI4 l.nfl HallLIoHaltuofi gKoHoMuKLr Ta.uxuKlzcraHa u
zMeroilILrMvr HayqHyro H o Br43Hy.

3. Hay'rHan HoBtI3Ha v rlpaKTr{qecKafl 3HaquMocTb rtoryqeHHblx
pe3yJrbTaToB,

Hayu H aq H o B r{ 3 H a pe3yn braroB Ar4cc ep r arJvrvr:

1). BnepBble rlocrpoeHbl ruarpaMMbr Qasonux paBHoseczfi cLrcreM Al-Be-
Pr (Nd, Sm) I4 onpeAeneHbl 3HarreHr4.s reMrreparyp rnaB rrenr4fl rpofiHrrx raHrepMe-
TaJIJII{Aon Al57B e4Pt 2s, Al5 78 e23Nd2s z Al57B e23 Sm2s.

2). llocrpoeHbl KBa3a6rauapnbre pa3pe3br Al-Dn, Al-P3MBer:, P3MBer3-Dn,
P3MBer:-P3M Alz, P3MAI2-Dn, rIpoI43BeAeHa cr{HryJr flp:nafl, rpr4aHry rrflrJtrfl,
I4ccneAyeMbIX cLIcreM, rrocrpoeHbr npoeKur4r,r rroBepxHocrefi nr,rKBlrAyca crrJraBoB
cl4creM Al-Be-Pr (Nd, Sm), B o6racru 0-33,3 ar.oh P3M, a raKxe onpeAeJreHbr



cocraBbl HoBbIX ul[roMlzHl4eBo-6epzrulreBbrx crrJraBoB, nerupoBaHHbrx MurKpoAo-

6asraNdIa P3M (0,01-0,5 nec.Yo), o6tagaloqr4x BbrcoKt4MH aKycroAeMn$rapyroqz-
Mr4 cBoficr-saNaz.

3). YcrauoBJIeHa reMrleparypHafl saBncnMocrb repMoAVHaMvrqecKHX csofi-
crn (euraIIbrrI,II4, gHTp orrr4v rr 3Hepruu f vt66ca) r4ccneAoBaHHbrx MeruurJroB v cilra-
BoB Ha ocHoBe npoBeAeHHbIX cl4creMarkrqecKzx r4ccneAonauufi renno$H3nrrecKr4x
xapaKTepncruIK €LiIIoMHHkrfl, MapKr4 A5N v ero crrJraBoB B rrrlrpoKoM HHTepBaJre

reMneparyp.
4). BnepBble orpeAeJleHbr Ha ycoBeprxeHcrBoBaHnofi Aeficrsyrorqefi sKcrre-

pl4MeHramuofi ycraHoBKe roe$SHrlr4eHrbr re[JroorAaqu MerulrrJroB - iurroMvHvrfl.
MapKI4 A5N, MeAI4, III4HKa v crrJraBoB AKl v AK1M2, a raK)Ke renlodMKocrr4
crIJIaBoe AKI z AKIM2, nerl4poBaHHbrx P3M, B r4HrepBarre reMneparyp 293+873
K z BbItBJIeHo BJu4flHVe KoHIIeHTpa\r4u Sc, Y, Pr u Nd ua rennoQr43uqeeKr4e xa-
p aKrep vrervrlrvr crrJraBa AK I M2 .

5). OnpeAeneHo BJII4tHr4e 4o6anor P3M, KpeMH s., TvrraHa v MarHV{ Ha KV -
HerI,IKy oKI4cJIeHr4fl, cnnaBoB Al+Ba v AlaSr Ha ocHoBe MeroAa repMorpaBzMer-
pr4kl. llorasaHo, rITo nefI.IpoBaHI4e crrJraBoB yKa3aHHbIMH Mera-rrJraMI,I yMeHbrxaer
ero oKl4cJlteMocrb. Mero4ovr I4KC onpeAeneHbr rrpoAyKTbr oKr,rcneHnfl, HccneAye-
MIIX cnJIaBoB u noKa3aHa AoMuHzpyrcuar ponb oKcr4AoB P3M, a raK)Ke SrO B

npoTeKaHnvr npoqecca oKlrc rreHr4fl..

HayvHo-rl paKTlrrrecKafl 3HarrnMocrb pa6oru 3aKJrroqaerc,f, B ToM, qro :

1). Onpe4erleHHble !.nfl clrnaBoB cracrevr Al-Be-Pr (Nd, Sm) reMneparypbr

$asonrtx rpeBpauleHufi vr rpoeKrlrrn rroBepxuocreil nr4KBHAyca Moryl' 6urr r4c-
rlonb3oBaHbl Anfl TepMoo6pa6orKr v rrtrrbfl v3gLenvrfi, H:roroBJreHHbrx r43 AaHHbrx
CIJIABOB.

2). BsttBJIeHHbIe BbIcoKVe 4evrnSvpyrclque csoficrBa crrJraBoB €urroMuHvrfl c
6epunnr4eM) nerupoBaHHble P3M, Moryr cnyxr4rb ocHoeofi nnfl paspa6orKrr Ho-
BbIX CIIJIaBOB, B KaqeCTBe CIIpaBOqHOfO MaTepVanA L\nfl C[erlH€urbHbrx 'rexHoJrofr4-
rrecKux pacueron.

3). VconeplxeHcrBoBaHa geficrnyrcuaq 3KcrepurMeHTaJrbHaf, ycraHoBKa rro
MeTOAy OXnalI(AeHI4fl,, fIO3BOJIflrOrqar BbrfroJrHqrb r43MepeHr4e 3aBIdcvMocTH TeMfre-
parypbl o6pasqoB or BpeMeHI4 oxJra)KAeHr4q B rrr4poKoM HHrepBaJre reMrreparyp,
rIpI4MeHeHa KoMrlblorepHaq Qurcaqvfl p$yJrbraroB r43Mep esuit v vx o6pa6orKa.

4). SxcnepvMeHT€ulbHo ronyqeHHbre AaHHbre ro reMrreparypnofi 3aBncv-
Mocrn roe$SuUkIeHTa rerlJloorqa.rvr, renrodMKocrr4 14 TepMoAHHaMHqecKnx QyHx-
rP4ir cnJlaBos AK ll;4.2 - Sc(Y, Pr, Nd) rorroJrHqr 6aHr crrpaBor{Hbrx zn$opvr a\uit u
Moryr cny)KtlTb ocHoBofi Arq pa3BI4THr MaKpocKorrnr{ecKofi reopran rnep.ubrx reJr.

5). Pa:pa6oraH cnoco6 BBeAeHHq €urroMuHueBo-crpoHr-(r4eBbrx nr4 raryp B

ycnoBl4qx npoMbIIrrJIeHHoro npor,r3BoAcrBa rrpr4 rrJraBKe B rer{ax rrarra I4AT-2,511,
rlpeAycMarplaBaroulrafi ilepexoA Ha JrerKorrJraBKue nnrarypbr, coAepr(aulr4e 5-10
vac.o/o Sr H [onyqeHHble 3aKoHoMepHocrr4 rro3Borqror ocyuecrBr4Tb 6onee o6oc-
HoBaHHrrfi noAXoA x eH6opy [epc[eKTuBHbrx MeraJrJrr4qecKzx KoMrro3r4qr4oHHbrx
MarepI4€LIIoB c 3 aAaHH bIMr4 TexH oJrorr,rq ec Kr4 MH c so fi crBaM H .
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llparcrrqecKoe 3HaqeHue pa6orsr onpeAenqercr reM, qro pe3ynbrarbr

Ar4cceprarlr4oHnofi pa6orrr aupo6upoBaHbr H BHeApeHbr:

- B AM3 r. [yruan6e npoBeAeHbr orrbrrbr rro ynyqileHlr]o csoficrB aJnoMr4-

HI4eBIIX crrJraBoB, coAepxailIr4x 0,01-0,5o 6eputlux c Ao6aexaMkr P3M (npase-
oAI4Ma, HeoArIMa kr calapux) g.nfl ycraHoBJreFrnr HX 4evrnSzpyroulr4x cnoficrna,
TaruKe zcfloJrb3oBaHr,rfl vx l.nfl KoplycoB MHoforleneBofo ABr4farenr BHyTpeHHefo
cropaHnfl, c o6renaovr pa6orrero rllrnr{HApa 50 cu';

- s fVnO <Taa)KI,IKTeKcrr4JrbMarrr)) MunzcrepcrBa oHeprerr4Kr4 14 rrpoMbrrrr-

JIeHHocrrI PT [poBeAeHbr r4cfrbrraHr4fl, Marepr4aJroB Ha ocHoBe aeQopnanpyeMbrx
ILIITMI4HUeBbIX CIIJIaBOB Anq BHeApeHr4fl B TTpOH3BOACTBO CJrOr4CTbrX Me',raJrJrHqeC-

Kr4x KoMno3utluit;
B TTy I4MeHH aKaAeMr4Ka M.C. OcHnru rpn paspa6orKe KoMrrJreKcHoro

MoAynt HI4P rro HoBbIM Marepr4anaM, KoHcrpyKrlr4fll.r' v rexHoJrorzflM.
HosugHa rronyr{eHHbrx oKcrrepr4MeHTarrbHbrx pe3ynbraroB HailpflMyro oilpe-

AenqeT I4x rIpaKTI,IqecKoe 3HaqeHHe, cBt3aHHoe, B OCFTOBHOM, C r-IpVMeHeHHeM B

o 6l acrqx Merarlnyp r krkr Lr M arrrr4 H o crp o ureJr b H o fi np o vr br rrr Jr e H H o c rr4 .

4. O6ocHoBaHHocrb tr AocroBepHocrb HayqHbrx uoJro)r(euufi, cQopnay-
JrHpoBaHHbrx B Aucceprau[u o6ec[errkrBaercr npr4MeHeHr4eM coBpeMeHHbrx $z-
3I4Ko-xI4MHqecKI4x MeroAoB I,IccneAoBaHlzfl' nrtcorofi Tor{Hocrbto vt Boc[pol43Bo-

AzMocrbro 3Kc[epI,IMeHTa, Teoperr4qecKofi o6ocHoBaHHocrb[o pe3ynbraroB pa6o-
TbI, COfJIaCOBaHHOCTbTO [OnyqeHHbrx pe3ynbTaToB C AaHHbrMt4 Apyfr4x aBropoB H

4laarpaMMaMz cocro{Hnfl r4ccneAoBaHHbrx clrcrevr. llpr4Hrrbre n pa6ore Aonyue-
Htrfl, I4 orpaHuqeHnq o6ocHoBaHbr kt orpa)KeHbr B rroJrHoM o6tenre. llponeAeHHbre
HayqHble HccneAoBaHHr MoxHo xapaKTepz3oBarb KaK rlaylrHo o6ouroBaHHyro
paspa6orKy, o6ecuequBaroulylo perueHr4e BaxHbrx npo6neu npoMbtluJreHHoro
rlpo I43BOACTBa n e f I,IpOBaHHbrX Jref Kr4X aJrrOM H Hr4 e BbrX C rrJraBO B.

lIpe4craBJIeHHbIe B pa6ore r4ccneAoBaHnfl AocroBepHbr, rrro o6ecner{r4Baer-
ct KoppeKTHocrblo nocraHoBKr4 3aAarr pa6oru, BbrcoKr4M ypoBFreM Hcnontsyeuofi
sKcnepl4MeHT€ulruofi TexHHKI4 B coqeraHla:z c npoSeccuoHaJrbHbrM rrpHMeHeHHeM

coBpeMeHHbIX rlporpaMMHbrx KoMrrJreKcoB, BbrBoAbr H peKoMeH4aLU4u o6ocHosa-
Hu. llr HayqHbIX rroJloxenufi, BbrBoAoB r{ peKoMesra\nfi, c$opnaynupoBaHHbrx B

AI4CCepTaIJLrVr, XapaKTepHa BHyTpeHHs,fl, HerrpoTzBopeqr4BocTb 14 cofJracoBaHHocTb
c o6qenpl{3HaHHbIMH Szszr<o-xuMkrr{ecKnMr4 nonoxeHtrfll'r^kr) w pe3ynbraraMz
IdMeroulnxcfl pa6or. Pesynrrarbl HccneAosaHrafi rpotunu anpo6ar{raro Ha Hayr{Hbrx
xoH$epeHullqx v B ny6nnrcaryIflx. llo AaHHbrM PI4HLI rcoe$SraqueHr Xzpura y
CaIaAsoaa P.X. cocraBrqer 3, uto cBr,rAerenbcrByer o BbrcoKort ryntupyeMocru ero
pa6or.

5. IIy6JrIrKaIInu. Pe3ynbrarrr pa6orbr Harrrnn orpaxeHae s 3 NdoFrorpaSzrx
n 62 crarbqx, B r.rr. 30 e BeAyrrlktx peqeH3r4pyeMbrx )KypHan ax v3 repeqHq BAK
rpu llpesz4eHre PT, 19 - B Marepz€urax HayqHbrx rcoHSepeHqnfi, 3 M€urbrx

rareHrax Pecny6JII4 KI4 Ta4xzKrrcraH Ha n:o6pereHne. lly6nuKarlprr4 aBropa B

nolsofi Mepe orpa)Kalor ocHoBHbre pe3ynbrarbr 14ccneAosaHrafr. OcnoBHbre



pe3ynbrarbl Al'IcceprarJuu Aocraror{Ho xopouo alpo6zponaHbr. I4uercrcfl ccbrJrK7
Ha aBTopoB kr I.I crorrHuKu 3auMcrBoBaHr4.rr MareprdaJloB. Zcnolr3oBaHHbre B

Al4ccepTa\uv pe3yJlbrarbl HayrIHbIx pa6or, BbrrroJrHeHHbrx CanI3oAa P.X. Jrr.rr{Ho 14

B coaBTopcrBe, HaIrrJrI{ orpa)KeHrre B Ar4ccepra\uv B rroJrHovr o6reve.
6. KourcpeTHoe JrrrrlHoe yqacrr.re aBTopa B rroryqe H\r*r pe3yJrbraroB

Allcceprallun 3aKrroqaercfl. B aH€ulr43e HayrrHbIX I,IcrorrHI4KoB rlo npo6neMaM
p ac cMarpl4Bae rvrofi TeMarzKI4 c Ilenblo BbIfl BJI e Hufl, 3 aKo HoMepHocre fi , [poBeA eHvru
6olruroro o6r€vra cJIo)KHbIX oKcrlepnMeHTaJrbHbrx r4ccJreAoBaH uir, u I{x KoM11bro-
repHofi o6pa6orKl,I, cI4 creM arvsarryrr4 vr o6o6rq eHvrh pe3ynbraroB, yLracrufl B

o6cyN4 e:avrflx, 0 oprtynzpoBKe ocHoBHbIX BbIBoAoB 14 noAroroBKe ny6nzraqzfi .

7. PetcorueHAallrlu rro ucrroJrb3oBaHuro pe3yJrbraroB tr BbrBoAoB
guccepTallllu. PesylrraTbl pa6oru Mo)KHo peKoMeHAoBarb K r4crroJrb3oBaHr4ro B

sKcnepI4MeHTaJIbHbIX na6oparopl4sx tIpI4 tIpoBeAeHvrzr r4crrbrranufi Marepr{aJroB,
upzueu He TonbKo B o6lacux, 3arparr4BaeMbrx B Araccepraur4kr, a raKl1e B

I4H)KeHepHbIX pac'rerax rlpkI pazpa6orKe HoBbrx MeTaJrJrr4qecKr4x KoMrro3r,rroB c
3aAaHHbIMI{ Svlszxo-xI4MI4rrecKIzMI,I ceoficrBaMl4. flonyveHHbre pe3yJrbrarbr Moryr
6urr BKrIorreHbI B yve6Hue Kypcbl rnfl noAroroBKt4 cnerlrz€urLrcroB B o6racru
MeTaJIJIyplW, a TaruKe I4CIIOJIb3OBaHbI B HayrIHbIX r{ccJreAoBaHI,tflx, IIpoBoAI4MbIX B

Vscruryre xl4Mkrvr nu. B .VL HuKr4rr4Ha u QTLI urvr. C.y. Vrraapoea AH PT, TTy
I'IM. aKaA. M.C. Oczvtu, IIWI THy, Hayuno-I4ccneAoBareJrbcKoM rzHcrr4ryre
Mer€urJryprkru fYn <TAnKo> .

C'rzraeM rlenecoo6pasHblM rrporonxurb aBTopy pa6oru r4ccreAoBaHr{.f, rro
BOTIpOCaM CO3AaHI4fl HOBbTX aJrroMrrHr,reBbrx crrJraBoB l.nfl BHeApeHVrfl. B

lpotr3BoAcrBo.
8. 3arueqaHuq ro Ar{cceprarlHoHsofi pa6ore:
1 . BH.scHeHHbIe MexaHI43Mbr crpyKrypoo6p a3oBa:rtufl pazpa6oraHHbrx

crrJIaBoB BKJIroqaroT B ce6g p€BnzqHbre xrrMI,IqecKI4e cBfl3vr, TIrIaTeJIbHo u
cKpylyJle3Ho rIccJreAoBaHHbIe B AzcceprarlzonHofi pa6ore. OAnaKo, xeJrareJrbHo
6ulo 6u 6onee pacul4peHHo I.{ rloApo6uo yrorrHt4Tb r4MeHHo KaKr{e xraMzrrecKr4e
cB.[3I4 rrMeror AoMI,IHI4pyroqee 3Har{eHr,re [pra SopnrzpoBaHr4r4 4nofiuux cr4creM
Be-P3M n rpofiHbrx cr4creM Al-Be-P3M.

2 , Ha pl4c. I . 1 8, crp. 59 Al4ccep rarJvrv upune4eu rpa$zr cpaBHe Hr4n

TeMneparypuofi 3aBucr4Mocrrl reuodMKocrr4 TeJr corJracHo reopu.f,M [e6ax vr

3Hurrefiua. OAHaxo, He AeJraerc.f, BbrBoA, xanofi u3 3Trax reopufi Aaercf,
npl{Bllnervrfl. B I{cCneAoBaHLIIz Ha paccMaTpI,IBaeMbIX B 4ulcepTarJkru O6rerrax
I4ccne,II or,aHuiL.

3. O6r,lcHeHI4e aBropa Ha crp. 176 tucceprarluu (puc. 4.26-4.27) u wp. 26
anropeQepara (pzc. 9) o roM, rrro (Art.a cnnaBoB AK1M2, nerr4poBaHHoro
cKaHAI4eM vr npa3eoAI,IMoM, fIoBbIIrreHI4e gnaqeHzfi renloeMKocrr{ Bo BceM
I4HTepB€ure KoHIIeHTparJkrvr Mo)KHo o6r.scHLrrb pacrBopr{Mocrbro nerr,rpyroulero
KOMnOHeHTa B I4CXOAHOM CIIJIaBe)) .rrBJI.f, eTc,s cIopHbIM.
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4. CornacHo 3aKrloqeHI4lo K rrlaBe 4, nyurra 4.3 (crp. 188 Aucceprarlkrvr u
crp. 26 aBrope$epara), Koropoe craJro ocHoBoi,t Als 3-ro o6rqero BbrBoAa (crp.
258 Al4ccepTarlur4 u crp. 36 aBropesepara) anroponr rpeAnoxeH HosHfi MeroA
I4ccne.{oBaHl4.f, renlo$Ia3l4rrecKlax csoficrs MerannoB u cnJraBoB B ycnoBr4f,x
oxna)KAelF^Izfl - cnoco6 aBToMarz.{ecKofi perr.rcrpar\vrkr reMrreparypbr o6pasqa or
BpeMeHI{ oxn?,)KA elF^krfl,, 3Aecr cneAoBaJro 6u yKa3aTb He Ha pazpa6orKy, a Ha
coBepIUeHcrBaHI4e MeroAa orlpeAe lreHtrfl. ((TeMna oxnax4eHr4{)) rro zgsecrHofi
reopr4r4 B.M. Kon4parbeBa.

5. B pa6ore HeAocraTorrHo yAeJreHo BHr4MaHr{.f, Borrpocy AonroBer{HocTr4
I4ccneAyeMbIX KoMrro3I.IqIaoHHbIX crrJIaBoB. He npoBeAeHbr lrccneA oBa;g{vrfl

paspa6oraHHblx crIJIaB rro olpeAeJreHr4ro raKr.rx napaMerpoB, KaK ([peAeJr
orsectoftrocru) lr ypoBeHb BblAene:nvrs, ToKcl4rrHbrx ta3oB rlpkr r4x I43foToBJIeHkrvr, a
raKxe v npv eosAeficrBvru BbrcoKofi reuneparypbr.

6. B Alaccepralll4oHsofi pa6ore oueHeHbr nper4MyulecrBa aJrroMr.rHr4eBbrx

cIrJIaBoB, coAep)Kalrlt4x 0,01-0,5y0 6epunnvfl, c Ao6asKavrz P3M (Pr, Nd, Sm) rnfl
KopnycoB MHoroqeJleBoro ABr4rareJrf, BHyrpeHHero cfopaHr4s c o6reuou
pa6ouero qznI4HApa 50 cu'. O4uaxo He flcHo, KaKoBa rpy4oeMKocrb
I43roroBlrerrlafl, KoplycoB gr x ABurarelefi Ha ocHoBe pa3pa6oraHHbrx cnJraBoB.

7 . fracceprauzoHHafl, pa6ora MecraMr{ He Jrr{rrreHa orAeJrbHbrx
f p aM M arr{rr e c K krx v crkrlrvcrrar{ e c KlrX o rxz 6 o x.

Cne4yer orMerl{Tb, r{To AaHHbIe 3aMer{aHvrs, He yM€urtrIor AocrarorrHo
Bbrc oKr,rfi yp oneHb Arrc c eprarlr4oHuofi p a6orrr.

CAelaHHbIe 3aMerraHkrfl. He cHr{)Karor o6rqyro noJroxrrrenbHyro orIeHKy

Al4ccepralluoHnofi pa6oru v HeKoropbre ns Hr4x rzrMeror peKoMeHlarenbHoro
xapaKTepa v f,BJl.f,Iorcs H rryrcrBr4eM Ha AanbHefiuree r4ccneAoBaHr4f, B AaHHoM
HalpaBJreHHr4.

fracceprar\ufl, CauAsoAa PaxuvrpKoHa Xarvrpo npeAcraBJr.rrer co6ofi
3aKoHrreHHyIo HayrrHo-rrccJreAoBareJrbcKyro pa6ory, n roropofi peureHa Bax(Ha.f,

HapoAHoxos.flficrBeHHatr npo6nerua. OcnoeHoe coAep)K anue pa6oru orpareHo B

aBropcKrlx ny6nrarcarJvrflx u r,r3Jro)KeHo B aBTope$epare. OcuoBHbre BbrBoAbr

pa6orrr o6ocuoBaHbl, I4ccneAoBaHrrr BbrrroJrHeHbr c npr4MeHeHr4eM coBpeMeHHbrx
SKCII epr{MeHTaJlbHbrx r{ BbIrII4 cJrHTeJIbHbrx MeTOAOB.

9. 3arcrK)rreHue.

lzccepralllloHHafl, pa6ora Caz4so4a P.X. <Crpyxrypoo6pa3oBaHrae kr

$nszrco-xnMI4rrecKrre csoficrsa rerxzx aJrroMI4Hr4 eBbrx crrJraBoB c

peAKo3eMeJIbHbIMI,I z qenorrHo3eMeJlbHbrMI4 MeraJrJraMI4) flBJl.flercfl 3aKon.reuHofi ra

BbIrIoJIHeHa aBTopoM caMocrorreJrbHo Ha AocrarorrHoM HayrrHoM ypoBHe. Pa6ora
HAu;aCAHa JII,ITepaTypHbIM .f,3bIKOM, fpaMOTHO, CTr4JIb r43JrO)KeHUfl, AoKa3arelrurrfi.
fucceprallI4 oHHafl. pa6ora coAep)r(r4r Aocraror{Hoe KorzqecrBo r4cxoAHbrx

AaHHIIX, I4Meer rro.f,cHeHr4fl,) pr,rcyHKrz, rpaQzrn, npr4Mepbr, no4po6Hbre pacveur.
flo xaxAofi rJIaBe n B uenoM raMerorcfl BbrBoAbr. OcHoeHrre srarrbr pa6orsr,
BbIBoAbI v pe3ynbrarbl rrpeAcraBJreHbr B aBrope$epare. AeropeQepar



coorBercrByer ocHoBHoMy coAep)KaHl4ro Ar{cceprar\uu. [ucceprarl4s, rpeAcraB-
npeAcraBJlf,er co6ofi 3aBeprxeHHyro Hayr{Ho-uccneAoBareJrbcKyro pa6ory,
BbIIIOIIHeHHyIO Ha aKTyaJIbHyIO TeMy, u cooTBeTcTByeT, Hd Harx B3fJr,rrA,

rpe6on a:EtvrflM llolox eHvrfl o nopsAKe npr4cpKAeHr4.f, yrreHbrx creneuefi,
yTBepXAeHHoro rrocTaHoBJleHlzenr lIpaBI4TeJIbcTBa Pecny6lrr4Ku Ta4NuKr{cTaH or
26.11.2016 r. (Ilb505) rpeAbf,Brl.teMblM K AI4ccepraIII,IflM Ha colrcKaHr4e yueHofi
creIIeHI4 AoKTopa HayK. 3agauu, pelleHHble AI4ccepraHToM, zMeroT cyrqecTBeHHoe
3HarreHZe Anfl Malrrl{Hocrpol,IrelsHofi v MeraJrJryprr4rlecxofi orpacnrz HapoAHoro
xosqficrBa Pecuy6IruKu TaANuKurcraH. Tarnu o6pasou, Ar4cceprar\Lrfl. orBerraer
rpe6onalr^LrflM) npeAbflBr.xeMblvr BAK rpl4 llpesu4eHTe Pecuy6rruKvrTaAxzKr.rcraH
K AoKropcKI4M AI4ccepraULItrM, a ed aBrop Caz4soAa Paxr{MAxrou Xaupo (CazAoB
PaxrzMruKoH Xavrpoxynoeuu) 3acny)Kr4Baer rpucy)K AeHvrfl. yuenofi creneHr4
AoKropa rexHl4rrecKkIx HayK no creqr4aJrbHocrz 05 .02.01 - MarepnanoBeAeHr4e (g
Marxr4Hocrpoeuuu).

OrsrIs o6cyx4eH kr o4o6peu Ha pacuupeHHoM 3aceraHvrkr xaSe4pu
MeraJlJlyprvrr4 Qwnuata QegepanbHoro rocyAapcrBeHHoro aBToHoMHoro
o6pa:oBarerlbHoro yrrpexA e:nvrfl. Bbrcrrefo o6paso BaHvrfl. <HaqzoHalrutrfi
I4ccneAoBareJlrcrnfi TexHoJrofr4rrecrcwfi, yHr4BepczTer <<MITICzC>, nporoKoJr J\lb 2
or 28 ceurs6px 20lJ ro4a.

3auecu,rreJrb Ar4peKTopa ro yue6nofi u
HaYrIHofi Pa6ore
AoKTop rexHr,rqecKr4x HayK, npoQeccop W,A. Caunatvrr4HoB

3anegyroulufi xa$e4pofi
KaHAI4A aT TeXHI4rIe C KLIX

<Meralnyprrar)
HayK, AOUeHT

Paxuouogu

HaqanuHuK uC>

VI.P. Eo6oes

HAyK, npofu, CaudauuHo6a lrlcoxoua
Eo6oeea LlrcpoudcrcouaexH, HeyK, doq.

:pdueea M.A.

TaANnKr4craH, r.Ayurau6e, yJr. M.
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