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3AKJTIOqEHIIE
AIICCEPTAIIIIOHHO| o coBETA 24.2.327.04,co3IAHHOfo HA EA3E @EAEPAJlbHofc

oEpA3oB 
t YLALL r^Jr"''t'\Jr L BIoAXETHofo

BAHUA

luaquoHamHtrrZ
MI4HIICTEPCTBA HAYKI,I 14 BbI

no rzccEprAuraz ue co\4cKAHr4E IJuu,

arrecrarlrroHHoe 4e:ro J\b
peueHr,e Aucceprarruo Hofo coBera o, @

u [pficyxAeHaz Hayuonoii Eereuzr4 A,rencau4poeHe, rp:r]KAaHKe poccnricrofr
(De4epaqzrz, yueuofi creneHrl AoKTopa rexHrrqecxr.rx HavK.

{rzccepraqux <pa:pa6orr<a HayrIHbIX OCHOB rTerIIpOBaHIt_rI aJTTOMIiHIIeBT,IX

crrJraBoB sBTeKTIZqecKofo rr''a KaJTBTIAeM>) 
''o 

cneqrrarbH octu 2.6.r. <<Mera.,r:roee4eHze
14 TepMr4rrecKar o6pa60rr<a MeraJTJroB 11 C[.]raBoB)) npr4Hsra K 3allrrre 04 anpela 2025 r.,
rrporoKori Np 265r25 Ar4cceprar{rl.HHbrM coBeroM 24.2.327.04 @, 2r2.r25.15\.
co3AaHHbrM na 6a:e Qe4epanrnoro focyAapcrBeHnoro 6ro4Neruoro o6pa:orareJr'Horo
yrrpexAequfl Brrcrrrero o6pa^:oeaHza <<MocKoscKuii aeuaqzoHutrfi lrHcrr{Tyr
(raqaoua,r'ruii Eccreroeare*cruii yuranepcnrer)>> MururcrepcrBa HayKr4 n Bbrcrlero
o6pasonanul Poccrziicroil @e4epaqzz, I25gg3, r. Mocrea, Bo.lorolaucroe firocce,
p' 4, rrpuxas o co3Aa'rrr{ coBera Nn r29lnrc or 22.02.201,7 r. a ,'pr.r*il3 o tsHece'rrr4
ugneuenr.rfr B cocraB cosera J\! 692lttrc or 1 g. 1 | .2020 r.

cozcxare* Haylrona Eere'rar AlercaH4poa ua, 07 wonx 1967 rogapo)KAeH'_,r,
a 1989 roAy 3aKoHrrr4ra MocKoecxzfi op4eHa onrrdprcroil peBorrroqrrr{ 14 opAeHa
Tpy4oeoro Kpacuoro 3nauenu r4ucrrrryr cr arTn v crrJraBoB.

flucceprarlarc Ha cotcKaHrre yueuoft crefle'r4 KaHAr4Aara rex'r4rrecKrx HayK
<<Zcc,ne4oeaxue crpyKrypbr 14 ceofrcrs xapofipor{H;rx :rureilnrx crrJraBoB
sBTeKTrzr{ecKofo rr4rra na 6a:e cr4creMrr a*ovrEHuft-r1e pufi>> zatgururr' S lggg fogy B

nrl cceprarlrzoHHoM coBere' co3AaHHOM Ua 6aze MocroecKoro focyAapcrBeHHoro
rrHcraryra cranLr n cnnaBoB (rexuoloruuecKoro yHr4Bepczrera), pa6oraer AOrreHToM
ra0e4pu <o6pa6orxa MerarrJroB AaBJreHr4 eM)) Qe4epa,rrHoro focyAapcrBeHHoro
aBToHoMHoro o6pa:onarear'ofo yqpexAeHr,rr Bbrcrrefo o6pasoraurar <Haqnoua*urrf



rzccJ'reroBarerEcKr4 fr rexHorrorvqecKr4 ii yHr4Bepcr4rer <<MWCr4C> Mlruucrepc.rna HayKr4
a Bbrcrlero o6paaoeauua pocczfi cxofi (DeAepa{zr.r.

ltr ccepraqr'rx B'rrroJr'eHa Ha xase4pe <o6pa6orrca Mera,,rJroB AaBJ.reHaeM)>

Qe4epa*uoro focyAapcrBeHHoro aBToHoMnoro o6pa:orarelruoro yrrpexAeHII,s
Bblcurero o6pasonaHux <Haqnouarumifi ncc,re4oearelrcrrzfr rexuoriotzqecrafr
yHr4Bepcrirer (Ml{ctr{c)) Mzuzcrepcrea HayKrz 14 B'rcr[ero o6pa:oeaHzx pocczficrofi
@eAeparllra.

HayvHsrrT Ko H cy_frbra Hl AoKTop rexHr4r{ecKr4x HayK Ee:roe Hanonafi

rocynapcrBeHHoe aBToHoMHoe odpasorarenruoe
A:rexcau4poeuu, $e4epa:rr,uoe

yrrpexAegue Bbrcrlero o6pa:onaur,r.a <HaqzoHa.,rrnufi v cc,TeAoBarenbcKrl r.r

rexuororn-{ecKr4fr yultBepcr4rer <<Ir4LICI4C>>, raQe4pa <O6pa6orr<a MeraJrnoB
AaBJreHrzeM)), npoQeccop.

O$uqzanrurre orrnoHeHTbr:

Oe.rzuuuKos Bar<rop Bacrureruv, AoKTop rexHrrqecKrrx nayr, npo$eccop,
(DfAOy BO <MocKoecKnii no,ralexnuqecrz jl yHzBepcrrrer)), t<aQe4pa
<Mareplia,roeeAeur,re)>, :anegyrorqzfi rca$e4poii;

Epo4oea LIpnua fpnroprenna, roKTop rexHr4qecKr4x nayx, npo$eccop, (DfEy
tr4ucru'ryr $a:rznz Mera,'rrroB r'tvenz M. H. Mzxeeea vpo pAH, radoparopax rlBerHbrx
MeraJrJ'roB, r:rasHrrfi Hayunrrfi corpyAHr.IK;

AprrueHcxrzfi Eereur4fi Bna4nvupoeraq, AoK'rop rexHr.rqecKr4x uayx, .ofBov Bo
<<cu6upcxuit rocyAapcrBeHurrii au4ycrpaa,rrsrrii yHr4Bepcurer) , xa$e4pa o6pa6orr<rz
Mera:rJloB AaBJrenrreM r{ Marepaar,roBeAeHrz.q, :aeegyrorqrzii raSe4poii

AaTTII IIOJIOXUTeJIbHLIe oT3LIBbI Ha AI4CCepTau{Io.

Begyrqax opraHr43arlr4, Qe4epa,rtHoro focylapcTBeHHOe aBTOHOMHOe

o6pa:oeare:uHoe yqpexAeHrre Br'rc[rero o6pa:oeauax <<cu6upcxuft se,epanrHrrfr
YHI4BEPCHTCT>, T' KPACUOAPCK, B CBOCM IIOJIOXIITCJI'HOM OT36IBC, ,,OANACAHHOM
,Touarnnofi E.C. epao xaSe4prr MzTOM, Kar{Ar4AaroM rexHr4qecKax HayK r4

yrBepxAeHHOM Bplro ripopeKTopa no uayvuofi pa6ore, KaHAr4AaroM TexHr{qecKtlx HavK
KasaKosrrl4 B.C., yra:a_ua, vro no Hayr{HoMy ypoBHro, rroi'ryrreHHErM pe3yJrbTaTaM,
coAepxaHr4ro n oQoprraneura'o raccepra.rr4 0uuar pa60ra coorBercrByer rpe60eauurnr



'''n' 
9 - 14llo'roxtenzq o [pucyxreHan yr{eHbrx creneuefi B peAaKr]n llocraHoe,reHus

llpanare:*crea p(D or 24 ceurn6pn 2013 r. l\! g42, a ee aBrop 3acryx[Baer
NPI4CYXICHI4' YUCHOii CTCICHI{ AOKTOPA TEXHIIqECKIIX HAYK NO C'ICLIU€UI6HOCTA
2'6' 1' MeranroBereHr4e z repMuqecKarl o6pa6or.xa MerrurJroB rz cnJraBoB.

Coacrate:* raveer 143 ony6,wtroeauHrre pa6o*r, B ToM quuJre rro TeMe
Al4cceprarlr4rr 143 pa6orur, r43 Hr.rx B peqeH3rrpyeMrrx HayrrHrlx u3raHuflx
ony6nnrosau o 46 pa6or.

Haa6olee 3uaqrrM6re Hayrrurre pa6oru rro TeMe Ar4ccepraqrrv:
1 ' Hayvoaa, E'A' SereK'ZqecKr4e cri,'aBbr Ha ocHoBe czcreMbr Ar-ca c

406aerofi c*aHrt4fl KaK BO3MoxHarr aJ'rbrepHaraBa TepMr4 qecKr4 y[porrH_seM'rx
cr4rryMr4HoB / Haylroea E.A., Ea::rona T.A., Anexceeea E.B. // I_{ee.rurre MeraJ.rJr'r. _
2015. - ],le 10. - C. 29-33 .

2. Belov, N.A. Eutectic alloys based on the Al_Zn_Mg_Ca system:
mlcrostructure, phase composition and hardening / Belov N.A., Naumova 8.A.,
Akopyan T.K. ll Materials Science and Technology. _ 2017. _ Vol. 33. _ Xe 6. _
Pp.656-666.

3' Be10v, N'A' Effect of 0.3 wt%o Sc on structure, phase composition and
hardening of Al-ca-si eutectic arloys / Belov N.A., Naumova E.A., Akopyan 1..K. ,
Transactions of Nonfenous Metals Society of china. - 2017. - yor. 21 . - J\b 4. _
Pp.741-746.

4 Belov, N'A. phase Diagram of Ar-ca-Mg-si System and Its Application for the
Design of Aluminum A'oys with High Magnesium content / Berov N.A.,
Naumova E'A , Akopyan T.K., Doroshenko v.v. // Metals. - 2017. - yor. l .Iss. 10. -
P.429.

5' Beiov, N'A. phase Diagram of the Al-ca-Fe-Si System and Its Apprication for
the Design of Aluminum Matrix composites / Belov N.A., Naumova E.A.,
Akopyan T.K., Doroshenko v.v. // IoM.- 201 g. - vor. 70. - 

^& 
I 1. - pp. 27 10_27 15.

6' Naumova, E'A. Use of calcium in arloys: from modifying to artoying /
Naumova E'A // Russian Joumal 0f Non-Ferrous Metals. - 201g. - vol. 5g, - J\! 3. -Pp.284-298.



7' Naumova, E.A. Investigation of the structure and propefiies of eutectic
of the A1 - Ca - Ni system containing REM / Naumova E.A., Akopyan
Letyagin N.V., Vasina M.A. llNon-ferrous Metals. _ 201g. _ No. 2. _pp.24_29.

8' Naumova, E.A. Effect of ca and zn aroyng on structure and properlies of
AI-2'5%Mg-Ca-Zn alr'oys / Naumova E.A., petrzhik M.I., shurkin p.K., Sokorev A.A. /r
Non-ferrous Metals. - 2019. _ Vol. 46. _ No. 1 . _ pp. 22_27 .

9. Naumova, E.A. Investigation of the effect of cerium on the structure and
propeftres of calcium-containing aluminum alroys / Naumova E.A., vasina M.A.,
Chemogorova O.p., Rogachev S.O., Zad,orozhny M.yu., Bobrysheva A.O. ll
Metallurgist. - 2024. - y ol. 67 . _ pp. 1302_13 14.

Ha arrope$epar [ocrynr4Jro lJ or3brBoB: or (DfAOV BO <Belropo4crufi
fccJleAoBareJrrcrlri yuanepclrrer) 3a flonrI4cllo

aKaAeMrrKa AOKTopa su:mo-uarerr,rarr4qecKrrx HayK, pyKoBorrireJi_{ ra60pa:ropaz
MEXAHI,ITICCKZX CSOfiCTE HAHOCTPYKTYPHEIX N XAPOIPOTIH'IX MATEPIIAJIOB
Kafi6r'ueea P'o'; or ofBoy Bo <BnaAvlr upcxuir rocyrapcrBeHnsrii ylranepcarer
auenu A:rercaHApa lparopreeuua z HzKo:ra.s fprzropreezva Cro,reL.oebrx)) 3a
rIoAn}{cbIo npoSeccopa xaQe4pu <Texnororl.iz Synxqaouaruuux rI
KOHCTPYKI]IIOHHLIX MATEPA:LIION> IIPYCOEA E. C.; Or OOO <ZrrCrII'r.YT JICIKAM
Marepr4ruroB 

' TexHOJrOU4fi> :a no4nacbro pyKoBorarenr [poeKTa AelapraMeHTa
4esoprrarapyeubrx crrraBoB 14 KoMno3rrrrr4o'Hbrx Marepl{a,ToB, K.T.H. Ma:rneenoft I4.A.,
or @fvH tr4ucrutyr Mera,uyprzu r{ Marepua,,roBeAer{r, uveHra A.A.Eainoea pAH sa
rIoAIII4cbIo BeAyulero Hayr{Hofo corpyrHrrKa, AoKTopa TexHr4qecKrrx HayK
Bounapa c f'; or of'oy Bo <MarHnroropcrrafi rocyAapcrBeHnrrfi .rexHzqecrzrz
yHaBepcr4rer uv l.u. Hocoea> 3a [oAnr,cbro npo$eccopa rcase4prr rexno.rrornri
o6pa60rr<u Marep'a,'roB' 3aMecrr4TeJrr 3aBeAyroruefo la60paropuefi <Mexauzra
fparrreHrHbrx HaHoMarepr4aroB r.M. A.rI. xnn-seea>> rlecuua A.M.; or ofBoy BO
<MocroecKr4fi rocyAapcrBeHnrrii yu'eepcr4Ter r4MeHa H.3. Bayuaua (Haqzona*urrfi
rcc"renoBare*cr<afi ynrzeepcurer)> 3a rroAlr4cEro nposeccopa rase4prr <f.exuo:roru'
o6pa6orr<z Marepl4iuloB)), 4.r.H. Ba'ruruena K.A.; or ooo <HIII { Marura.rHoi
f I4ApoAaHaMr'rKr'r)) 3a rroArrr4cblo ArzpeKropa, A.r.H. Tnvodreeea B.H.; or Ao <pyccnuii

alloys

T.K.,

rocylapcrBenurrii uaquoria,rruui



Anrcuuuufi MeuerNl'te'r> :a I'AIIAC'IO Haqarh'I4Ka orAeJra TexHorof'ii
rIpoI43BoAcrBa HoB;IX Br4AoB npoAyKr1nu, r.r.H. Ana6uua A.H.; or (Dl.Eoy Bo
<cavapcxzfi Hauro'arb''rfi ucc:re4oeare:*crv fi yHrzBepcr.rrer u^aeHz c.rl. Koporeea>
3a rrornucbro npoQeccopa raQe4prr o6pa60rr<u MeraJrroB AaBJreHrleM, ara4euuxa pAH,
rpoQeccopa, 4'r.u. fpeunr.rr<oea @.B.; or Ao <calrapcrafi ueral,ryprzvecrui 3aBon))

- n pa6ore Muofo BHrMaHr' yAeJrrercx pa:pa6orr<e pexr4 MoB repvauecroi
o6pa6orr<z [peAJroxeHHbrx crrJraBoB. Ha uoii B3rJ]rA, 6rr:ro 6sr qe,recoo6pa:Ho
3anareuToBarl xor.s 6ri qacrl Ir3 grltx pexlzMoB.

- aBTop Koncrarr4pyer, r{To TeM[eparypurrft peNzv orxzra Am
crrnaBoB pa3nr4rraercq, Ho He o6rscH{er, or KaKHX crpyK,rypHr,rx

yHr4Bepcr4rer <CTAHKI,IH>

<<Kotrnoszqzonur,ie MarepaaJT;r>,

rroAu4 Cbro 3aBeAyroqefo raQe4poi

I43yrIeHHbIX aBTOpOM CtIJIaBax oT.llaqaeTc, oT xopouefo
xe 3JIeMeHTOB Ha €urIoMIrHI4eBbIe cnJIaBEr Apyrvx cI4CTeM

pa3Hbrx fpynn

oco6eHHocreii

3a noAnrcbro nr4 peKTOpa 
''o pa3Br'rrrlro 6us'eca rr HOBr,rx rexHolorufr, x.r.H.

lparja A'M'; or .ufAov Bo <Mocxoecrafi rocy4apcreeH'rrfi TexHoror'qecK[,

npodreccopa, A.r.H., CoceayruxuHa E.H.; or
Vnaaepcarera reoJ'iorlrqecKrzx HayK Mauucrepcrea fopr{oAo6brearoueii
rrpoMbrrrrreHHocrn ,n feonorza pecny6raxz ys6er,ocraua 3a rroAflr'cbro pyKoBoAaren,
oQaca c:rpareruqecKoro pasBu^rLrrr 4.r.u., npoQeccopa Maucypona IO.H.; or @fBOy
Bo <vsrnacrufi yuzeepcrrrer HayKr 14 rexHoJroraft> sa no4nzcrro npoQeccopa
raQe4prr MarepaaJroBer e'r4n 14 Qlr:rrci.r fiporrHocru Merar!-roB, nposeccopa, Aor(Topa
Qrz:ar<o-t'aarevarl4 qecKHX HayK, 3acJryxe'Hofo AerreJr n HayKup@ z pB Ba.,rraeea p.3.

Bce otgrtesr noJroxlzreJr'H'Ie, B Hax orpaxeHa Hay'*afl HoBI43Ha, aK.ryaJrb'ocr'
a [paKTrirlec*at 3HaqrzMocrr pa60ru, HeKoropble or3bIBbI coAepxar 3aMeqa'I4r,
HanprrMep:

- ylpoqHeHr4e B MoreJrb'oM crrrraBe A17,6cao,3 Sc [Jrrr]ocrprlpy]orc.s ro.,r6Ko
pe3yn'TaraMr4 UCnt;tasuit Ha rBepAocr', a ceoftcrga Ha pacr{xe'He orcyrcrByror.

- us aaropeQepara He [o'rrHo, qeM BJ]rrrHr4e cKaHArrr r4J,rrz coBMecr'oii AO6aaxz
CKaHAIZ_S rZ qrlpKoHrfi Ha

A3BCCTHOIO BIU-'IHI,I' 3TI4 X

nerapoBaHr4_f,.

3BTeKTrrK, KpoMe pa3Mepuoro Sanropa, 3Tor pexr4M 3aBacr,rr.



Brr6op oszqzar;urrx onrroHeHToB u ee4yrqefi opra'r43aur4r4 o6ocHoerrsaerc.q ,nx
KOMlereHTHOcrBro B o6tacru 4auHOft AZCCeprarILr o'uofi pa60ru, [oATBepx..eHHOii
Ha[zqueM y Hr{x coorBercrBylollr4x ny6rrurcaquit, a raKxe rlx cofJ]acr{eM.

{liccepraqzouHrif coBeT oTMer{aeT, qTO Ha oCHOBaHITI{ BbIloJlHeHHbIX
coI,ICKaTe,'IeM ACCne4oeaHizil :

nperJloxeHbI rlpi4Hu14nbl paspa6orxtt KoHcrpyKqr{oHH6IX aJrroMI4Hr4 eBbrx crrJraBoB
3BTeKTIM ecKofo rI4 

''a, 
J]erupoBaHHbrx Ka,-IEIIZeM, ocHoBaHHEIe Ha 3aKoHoMepHocr_,IX

pac[peAeJTeHl4-s Jrer{py}oqux 3JreMeHToB B MHoroKoMrroHeHTHbrx crlcreMax Mex/IV
a.rrorr.ruHzeeofr uarprzrlefr r.I sBTeKTrrqecK u*tu Sasawu;

AOKA3AHA BO3MOXHOCT6 NPI,IMCHCHI,I, KAJIEqI4, B KAqCCTBC OCHOBHO|O
nelr4pyrcqero sJreMeHTa Arrfl lrzreilurx u 4eQoplrrlpyerurrx zurroMr4HaeB6rx
Koppo3rzoHHoc'rofirtrx cfrrraBoB Ha oc'oBe crzcreM A'-Ca-X (r4e X _ aro Mn, Fe, Si, Zr,
Sc);

Teoperavecrax 3HaqrrMocrE Llccrre1oBaluflo6ocnoeaua reM, qro:
AoKa3aHo, vro 4o6anxa cKaHALI.r B KoJ.IfiqecrBe 0,3 *racc.yo B clJraBbl clrcreM

Al-Ca a A1-Ca-X (r4e X, - Mg, Zn, Cu, Fe, Si, Ni, Zr, Mn) no:eo:rrzrra ,oBbrcr{r'
rBepAocr' sa 30-40HV nocJre or)Kura npz reMrreparypax 300-3500c, no cpaaueuuro c
JIIZTbIM cocrotHl4eM' VnpouHxiorqui eQ$exr n rartrqzfi -coAepxaqfix aJrroMr4Hr.reB'rx
cnJraBax rroxer 6rrrr flonyrreH nplr noruofi n 14 rracrr4ll*Ofi :avene aRaHEHfl
rIHpKoHrzeM 3a crrer BbrAeJreHI4, HaHoqacrr4rl $ast t LI2;

IIP,'IMCHII TEJI'UO X NPO6ICMATIIKE AIICCCPTAIIUV PC3YJI6TATI4BHO IICIOIIE3OBAH
KOMIIJICKC CYqECTBYIOIUI4X 6A:OE6IX MCTOAOB IICCJICIOBAHz,

MexaHI4qecI(I4x ceoiicre MarepaaJloB, B ToM rtr4cJre: gJreKTpoHHa,

MlrKpopeHrfeHoclexrpaJTbulrfi a penrreuocrpyKrypubrfr auaru3rr.
MexaHr{qecKr4x cnoiicrn;

Il3JroxeHbr pe3ynbrarbr trccrenoBa*r4fl $asoeux 14 crpyKryp'brx nperparqeur.rii r
A1-Ca-Ce, A1-Ca-La, Al_Ca_Ni_Ce, A1_Ca_Ni_La, Al_Ca-Fe_Si,
Al-Ca-Mg-Si. Vcrauoe,reHbr fpaHrzrlBr flo.trBreHr4_s [epBr4rrHLrx
HepaBHOBeCHEIX ycJloBI,I{X, IOCTpOeHLi rr3o,r.cpMllqecKlle u

p€Bpe3br q)asoBbrx Ar4 afpaMM. B crl creMax Al-ca_Ni_ce,

crpyr(Typbr Lr

MIiKpocKorlur,

I{cc.]leAoBaHIle

CIIJIABAX CACTCM

Al-Ca-Mn-Fe a

KpacTa,'rnoB B

noIaTepM14rIecKLIe



Al-Ca-Ni-La, Al-Ca-Fe-Si u Al-Ca_Mn_Fe no4.reepNAeuo Harraqve
AlqlazNi, AlzCaSiz, AlroCaFez, AjroMnzCa, orpe.qerreHBr reMleparypbr

coe4raHeuafr

H COCTABI,I
rpoft Hr,rxlvereepHbrx gBTeKT14K;

u3yrreHLr B3a'MO3aBHCAMOCTLT Mexry cocraBoM, Crpyr<rypoii a cBor4crBaMl4
cuaBoB Ha ocHoBe crlcreM'r Al-Ca'Zn-Mg, rpeAroxe''r pexvMbr repui.rvecxofi (T6)
z 4e$opvaqzouurrx o6pa60rox, o6ecnevi4Baloruue KoMrrJreKC MexaH'r{ecKI4X CSOfrCre
xa'rrqz''co4epxaqfix cr]JraBoB Ha ypoBHe B'rCOKOlpoqHErX crrJraBOB Txxx cepzl.r.

3uaqe'ze rroJryqe'Hbrx cor4cKareJreM pe3y,rr,TaroB accJreAoBaHr4_{ AJr, ,,paKTIrKr.r
loATBepxAaeTcr TeM, qTO:

pa-:pa60raurr TexHoJIOfI4qecKLr e peKOMeHAaiu4Il ,,o Bbr[JraBKe u
4e$opuaquouHo-TepMr4qecKoil o6pa6o'rxe JrerKr4x Koppo3rio'Hocrofirr.rx crrJraBoB.
yflpor{HreM6rx qacTar{aMH

AJIIOM14HI4EBO-KAJI6IIAEBLIX

((CCTECTBEHHEIX KOMIIO3IITOB)>,

Llz 6e: rrcnoJrl3oBaHlr, 3aKar,IKH, BblcoKorrpoqHblx

CIIJIABOB, A TAOKE AJ'IIOMI4 HIICBO-KA!,IbIII4 EBbIX

coAepxau{zx go 40 o6.0A rr HTepMer€urJrriAHrrx iracr?r[.
Pa:pa6orauur,re a-uroMrrHr.reBo-KaJrr,qlreBbre crrlrraBbr nporrrJri4 onpo6oeaulre ua

cepv iinou o6opy4oeauzr4 npeArrprurafi nap'ruepoe oK pvcA,T nprz noJryqeHr4 rr
OT,'IIZBOK MCTOAOM JIIIT'' IIOA B'ICOKIIM AABJIEH.4CM, HA ,,PEANPI,"TZT.T AO <<3AEON
aJrroMriHr4 eB;rx c[.]TaBoB)) Lr Ha npe1npxfl"tr.rr4 OOO (HlIIl Marua'rHoi
II4APOI],IHAMIIKI4> IIPA NO!'IYIIEHIZI4 CJII4TKOB C IICIOJIb3OBAHI4 CM TIABI4,qBHO-.]]VTCUHOTO
KOM''IEKCA C 3JIEKTPOMAIHI,ITH'IM KPI4CTAIJII43ATOPOM II ,,PECCOBAHH'IX AJII4HHOMCPH'IX
lpyTKoB.

oqeHra AocroBepHocrr4 pe3ynbraroB r4ccreAoBa'r4, Bbr_qBr4Jra. rrro:

Int 3Kc[epIdMeHTar.rr,HErX pa6or pesy,rrTaTbr floryrreutr na ceprnSzrll4poBagHoM
o6opy4oaanz[i' c [paMe'eHr4eM upoBepe'H'rx MeroAoB [ccJTeAoBaHIi.s, ,oKa3aHa
Boclporz3BoAaMocrB pe3yn'TaroB ,,cc,qe ,.oBa'vs. Sa:ororo cocraBa 14 crpyKTypbr
cIInaBoB, a3MepeHr{, MexaHUqecKI4r caofic.re. 3r<cnepuuenralrrnbre AaHHbre
o6pa6amrea,ra c [oMolubro crarrr crr4qecKrzx MeroAoB;

upex 6azupyercx

rrpaHrlrrnoB rerupoBaHuq

Ha aHa"IrII3e IpaKTIZKII

AJIIOMI4HT4 CBLIX CrIJIABOB

z o6o6rqeuraz fiepeAoBoro onbrra

3BTeKTI{qecKoro TIIna r4 [pr4 MeHeHIZr4
AJrr refrlpoBaHrrr HOBOT. 4:ra 4aurofi fpynrrbl CrrJraBoB :nrer<raxoo6pa3yro4ero



KOMIIOHeHTa - KaJ'IBIIU-g.

ficlo,'rb3oBaHbr coBpeMeHHbre MeToArrKr4 C6Opa u o6pa6orKv ucxonHoi
zuSopvarlreu.

JIt rur.,ia BKnar col4cKareJ,Lq cocrorzr B onpeAe,,reHrrr4 HayrrHofo HanpaBneHlr_s
t't cc'reA0eauufr, [ocraHoBKe 3aAaq, BbIrIoJIHeHa]z ocHoBHOrO o6:seua reoperaqecKl4x 11

3KCnepaMeHTanBHr'rx accreAonanufi, r4HTeplperar{I4A A o606uleHl4ir lloryireHHBrx
pe3yJrLTaroB' Sopuynaponr<e lo,roNenzil, peKoMeHAarrr.r[ a nr,reo4o B, rr HarfircaHuLr
HayrrHbrx crareri.

B xo4e 3arqr'rrbr Ar4ccepra'"rLr 6rraz e6rcKa3aH6r cJreAyrorque KpuruqecKr4e
3aMeqaHu_rr:

- Korra BbI foBopare o rexHoJrofr4 rluocrz paspa6oraHH'Ix cnraBoB, rITo BbI
IIMeeTe B BIIAy rloA (CexHoJIOrLIqHOCruo>?

- Moxgo Irrr cKa3arb, qro BaIrn cnr,IaBBI I43_3a ux unoroda.:nocrz
npz6auxarorcr K BbrcoKo3Hrponuilnulr cnraeaM?

- Bu acno:r63yere AJ' JTervpoBaHrr.,r crrJraBoB 0,3 % Sc, cKaHIvfr o.reHE
AoporocrorrUas .4o6asKa. Buro4uo Jrrr gro c KoMMepqecKoii To.rK[ apeHnx?

coacr<are:u Haylroea E'A' oreer,nr Ha 3aAaBaeM're eMy B xoAe 3acena'r4-,r
Bonpocbr r4 npr4 Bera co6creennyro apfyMenTarluro :

- Mrr roeoplrM o rexHoJlofIrqHocrl4 a,TIoMI'HIr eB.-Ka.,-IEIIITeB'IX cnJlaBoB npu
'q rbe' cc'''latcb Ha raKl{e xapa*TeprrcrllKlr, KaK xl'rKoreKyqecrb a rop.sqeroM*ocrB.
Bce ert6panHBle HaMI{ c[JIaBbI orlTaMaJrbHoro cocraBa co,,ocraBl4Mbl rro 3TI4M
XAPAKTCPII CTI4 KAM C AO3BTCKTI,ITICCKIIMI4 IZ sBTCKTAqECKIIMI] CUIIYMI4NAITU. KO.4A oorr
foBopr4M O TexHo.,'rofzrrHocrr4 3Tr4X ClraBoB Upu 4e$opuz poBa.,rlr4, Mbr cpaBHrrBaeM
cnJIaBBI pa3HbIX CACTeM rlo crerreur{ MaKcrrMaJr;Hoii o6rueil 4eQoprr.raqaz, He
npaeo4rrqeii K pa3pyrxeHr{ro o6pa:ua.

- Her, Harrrr'r crrJraB'r He,tb3r Ha3Bar6 B'r.oKos'Tp.nni'rrua. V azx ire
sxel4aror4Hrrfr cocraB. 3ro cn,taerr Ha oc'oBe MHOToKoMnoHeHTHbIX CACTeM, rrMelorqrle
AO3BTCKTI4IIECXUiI UTTU 6TUSrcNfi K 3BTEKTIII{CCKOMY COCTAB 14 NOXOXYIO HA KOMIIO3I{T
crpyKTypy (rolvuecreo I4HTepMerarnr4AoB or 10 ao 30 o6.o% n'roc rrJracrr'qHa,



AJIIOMI4HI4EBA' MATPI4IIA), B6I6PAHH6IE HA OCHOBE AH,'I."3A COOTBCTCTBYIO'I4 X AHAIPAMM
cocrorHr'rr c noMorrrbro pacqe'rH'rx (Thermo-calc) rz srcnepzve'T€UrbH'rx MeronoB.

- Ln,raBEr, coAepxaqve 0.3% Sc, flBrrfr,JrLtc' e 4auuofi pa6o.re, MoAe,T6HbrMr4.
llp" paspa6orr<e nepcneKTr4 BH6IX r<ovnorrzqvfi Mbr v cnoJrB3oBa,la 3KOHOMHOe
rerupoBaHrr e (0,2%Zr+0,1 %S c).

Ha gaceAaszu 10 zronq 2025 roga ArrcceprarlaoHurrfi coeer npr.rHsr pelreHr.re 3a
HayqHO O60cuonaunrre rex'zr{ecKl{e r4 Tex'oJ'ro1-{qecK[e peure'r' no pa:pa60*e
HoBbrx 3KoHoMHo JrefupoBanutx lzreilnr,rx u 4eQopnrzpyeMrrx aJrloMzHr4eBBrx
K.ppo3aoHHoCrOftxtrx cnJraBoB SBTeKTA.IeCKO.. r'4na c IIC[OrI'3.BaHI4.M K?rJIbUI4_fl B
KaqecrBe ocHoBHOfO neu4pyrc'uero gJreMeHTa, flporr'ocrH're ceoicrea Koropbrx
conocraBlrMbl co csoficreaN'I4 BbICOKO[poqHbIX CIJIaB.B Txxx ceplrl4. pr

TexHoJrorulrecKnx [apaMeTpoB rl3rOTOBJreHu.f, $acouurrx OTJI],IBOK

AeQopMI4poBauulx no'rySa6pzraron, Bue4peHrze Korop6rx BHocr4r sHaqr4re*Hrr[
BKJTaA B pa3Brrrr4 e crpaHrr, flpucyArrrb Hayuoeoft E.A. y.reuyro crerreHb .{oKToDa
TexH[qecKr4x HayK.

llpt, npore4enur rafiuoro forocoBa'r4.s Arrcceprarlr4oHurrfi coser B KoJrrqecrBe
18 ve,roeer, r43 r{r4x 6 goxropoe HayK rro cleqr.raJrBHocr n 2.6.1. <Meranrone4eHne rr
TEPMVqCCKA' O6PA6OTXA MCTAJIJIOB IZ CIIJIABOB)), YqACTBOBABIILIX B 3ACEAAH I4LI, N3
24 uetonex, BXOA'rruLrx B COCTaB coBera, [poro.]'rocoB€ura: 3a - l g, npo.rlre - ne:r,
ue4efcrnzre,trnrrx 6rorueteHeii _ ner.

llpe4ce4arelr
Ar4 CCepTarlrzoHHOro coBel.a

Y.{eurril cexperapr
Ar4 CCepTarlrroHHOf o coBeTa

10 zronq 2025 rorc

Mauonoa Au4peft Muxarirosraq,/*/

"' Creopqoea CeerJiaua Bra4rzir,rzpoena

llpopemop no uayvuofi Vleanoe AH4peft B,raAzMrlpoeuq


