
3AKnIOqEHI4E AI4CCEPTATIT4OHHOfO COBETA 24.r.228.01, CO3AAHHO|O

HA EA3E OEAEPAJTbHO|O |OCIAAPCTBEHHOfO ETOAXETHO|O

HAYqHOfO YqPEXIEHLIA (OEAEPANbHbII;I MCCNETOBATEJIbCKI4IZ

IIEHTP (KPACHOflPCT<VV| HAyrrHbrrz UEHTP Cr4BVrpCKOfO OTAEnEHWfl,

POCCr4itCKOrz AKMEMT4VT HAyK) (OI4II KHII CO pAH, KHrI CO pAH), fro
IT4CCEPTATIZT4 HA COT4CKAHT4E yrrEHoit CTEfrEHr,r KAHAIUATA HAyK

arrecrarlrroHHo e Aeno Ns

perrreHue ArlcceprauuoHHoro coBera or 20.06.2025 r. Ns 9

o rpIacyr{Aeuvru Banaruony lOpuro lOprenu.ry,

rp axquaHr,ruy Po ccufi crofi Oe4epaquu,

yr en o fi crerr eHu Kar.Avr Aara Qus zrco - M areM arlrq e c Krlx H ayK

luccepraryux <Tnep4oQa3Hbre npeBparqeHvrfl, B rrJreHKax Sn/Cu, Sn/Fe Lr

Sn/Fe/Cu) ro cueqrliulbHocru 1.3.8. @zsura KoHAeHcr4poBaHHoro cocrorHuflnptrHflTa

K 3alrlrre 18.04.25 r (npororon sace4aHvfl, J\b 5) Ar4cceprarlrroHHbrM coBeroM

24.1.228.01, cos4anHbrM sa 6ase @e4epanrHoro rocyAapcrBeHHoro 6roAxernoro Hafr-

Horo yqpexqeHra.f, ((OeAepamnufi uccneAoBareJrbcKrrfi qenrp <<Kpacnoxpcrcuir Hay.r-

nnfi qenrp Cu6upcKoro orAeneHrl.f, Pocclrficroft aKaAeMr{r{ HayK)) (OI4U KHII CO

PAH), 660036 Kpacroxpcr, Ara4eMropoAoK, A. 50, upr{Kul3 Muno6pnapvr }lb 1513/nrc

or 25.11.2016 r.

Concrarenr Banaruos IOpufi lOprenu.r, I2Mapra l994roAa po)KAeHu.f,, B

2023 roAy oKoHqr4n oqHyrc acrrr4paHTypy @e4epanbHoro rocyAapcrBeHHoro 6ro4xerno-

ro Ha)AIHoro yrpexAeHrrrr <<@e4epanurrrfi uccneAoBareJrbcKrrfi qenrp <<Kpacnoxpcrnfi

naylrrrtfi ueHTp Cu6lrpcxoro orAeneuvfl, Pocczficrofi arcaAeuuu HayK) rro HarrpaBne-

uuro 03.06.01 <OrcI,IKa u acrpoHoMr{t)), rro Ha) rHofi cueqzaJrbHocrr.r 01.04.07 - @usu-

Ka KOHAeHCTIpOBaHHOTO COCTO.'IHr.['. PaoOraeT MnaArrrr4M HayrrHbrM COTpyAHTTKOM B Jra-

6oparopuu (pusuxu MarHrrrHbrx nJreHoK Vlncrur:1ra Qusurcn uu. JL B. Kupencroro Cu-

6zpcroro orAeneHvrl Poccnficxofi aragenaun HayK - o6oco6reHHoro rroApillAerrelaus,

@r4rl KHrI CO PAH.

,{r,rccepraqurl BbrrIoJrHeHa B ra6oparopuu $uzuKr4 MarHurHbrx rrJreHoK I4ncrury-
ra Qnsurr,I uru. JI. B. KupencKoro CrE6upcroro orAenenz.{ Poccuficxofi aKaAeMuu HayK

- o6oco6neHHoro rroApiBAerreHnn OI4II KHII CO PAH.



Hayrnrrfi pyKoBoAkrreJrb - Kouozopr4ee Cepzelt Burcmoporutr, Aorcop (fusnrco-

MareMarr4qe cKux HayK, AorIeHT, 3aBeAyroquit ta6oparopuefi Susuru MarHzrHbrx rrJre-

nor I4Hcrr,ITyra (pusuru zrr,r. JI. B. KupencKoro CrE6rapcxoro orAenelrrvfl. Poccuficrofi

aKa4eMnn HayK - o6oco6JreHHoro noApa3.{ereHufl. OI4II KHII CO PAH.

O(f raquanbHbre orrroHeHrbr :

3eep fanurua Muxa;tno6Hq) Kaln4vr4ut rexHuqecKrrx HayK, AorIeHT, AorIeHT xa@e4pu rua-

TepuanoBe4eurs r{ TexHoJrorprv o6pa6orxra Marepr{zrnos florurexHuqecKoro r4Hcrrrrfra
(De4epanrHoro rocyAapcrBeHHoro aBToHoMHoro o6pasoBarerbHoro )rrtpex.4enkrfl Bbrc-

urero o 6p asonau ur <<Cu6upcrufi f e4 ep anrnrrfr ynuaep cr{rer)) ;

Ifycmoeanoe Eezeuuil Bnaducnanorttlt, AoKTop Qrasr,rro-nrareMaruqecKr4x HayK, AorIeHT,

upo$eccop AerrapraMeHTa zH$oprvraqlroHHbrx r4 KoMrrbrorepHbrx cr4creM l4ucruryta
MareMarllKkr 14 KoMrlbrorepHbrx rexHoJrorufi @e.qepanbuoro rocyAapcrBeHHoro aBTo-

HoMHoro o6pasonareJlbHoro ) {pe)K,qeHr4rl Bblclrero o6pasoBaHr{t <.{arlrnenocroqnrrfi

Qe4epanurrrfi yuranepcvrer>) - Aanu rroJro)KrrreJrbHbre or3brBbr Ha Aucceprarlun.
Be4yrqax opraHu3aqux (De4eparrbHoe roc)?qapcrBeHHoe 6ro4xeruoe )rvpexqeHve

HayKra l4ncrurTn Merzlnnypruu u MarepuuuoBeAeHr,rr rau. A. A. Eafixona Poccnficrofi

aKaAeMr4Lt HayK (I4MET PAH) B cBoeM rroJro)KrrreJrbHoM or3brBe, rroArrr{caHnovr IIIeQ-

TeJIb Ereuofi Hayrvronuofi, 4orropoM TexHr4qecKr4x Ha)rK, upoQeccopoM, rJraBHbrM Ha-

) rHbrM corp)trHrrrovr na6oparopvrvr KoHcrpyKrlr4oHHbrx cranefi u crrJraBon ra Eannrrx

Irlroperr,r OnerosuqeM, AoKTopoM TexHlrrlecKux HayK, upeAceAareJreM ceKrlun <<Meran-

noBeAeHr4e r4 MeraJrnoQzszra>> V.reHoro coBera I4MET PAH, yrBepxqeHHoM 3aMecru-

reneM A?rpeKTopa no Ha)Arnofi pa6ore lOcynoBbrM Bra4uruupou Ca6zroBuqeM, AoKro-

poM TexHuqecKr4x HayK, yKa3aJra, rrro Arrccepraur,roHnat pa6ora IO. IO. EanaruoBa rB-

rrfl,ercfl, saroH.reHHofi Ha)^rHo-Kearu@uraquoHnofi pa6oroft, flBrrflercfl. arryanrnofi,

BHocLrr gauernrrfi BKJTaA B rroHr{MaHr,re rBepAoQasuux peaxqufi B rrccneAyeMbrx [ne-

HoqHbrx crrcreMax r,I B HayqHoe HanpaBJreH e, rrocBrrrl€nnoe u3yqeHuro rnep4oSasnrx

peaxqufi e urdHoqHblx clrcreMax. Brruonnennas. pa6ora coorBercrByer BbrcoKoMy Ha-

y.IHolvry ypoBHIo.

ConcrareJlb LIMeer 7 orry6tmKoBaHHbrx pa6or rro reMe Aucceprar\vrtr, B ToM qrc-

ne B perleH3r{pyeMbrx Ha) rHbrxv34anuflx ouy6llrKoBaHo 4 pa6orrr:

1. Errrcosa Jl.E., Xapxon C.M., M.srxoe B.L, Banauros IO.IO., flarpun f.C.,

OopnrupoBanne rlHrepMeruLrru4a Cu6Sn5 B roHKrrx rrJreHKax Cu/Sn ll olusuxa rBepAoro

reJla. - 202I. - Torvr 63. - Buu. 12. - C. 2205-2209.
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2. Bykova L.E., Myagkov V.G., Balashov Yu.Yu., Zhigalov V.S., Patrin G.S.,

Solid-state synthesis of Cu6Sn5 intermetallic in Sn/Cu thin films ll Jonrnal of Siberian

Federal University. Mathematics & Phvsics. -2022. - Vol. 15. - No. 4. -P.493-499.
,; V.G., Zhigalov V. ;., Bykova L.8., Solovyov L.A., Matsynin A.A.,3. Myagkc

Balashov Y.Y., Nemtsev I.V., Shabanov A.V., Bondarenko G.N., Solid-state slmthesis,

dewetting, magnetic and structural characterization Fe*Sn1-* layers in SrVFe(001) thin

films ll Journal of Materials Research. - 202I. - Vol. 36. - No. 15. - P. 3122-3133.

4. Batamon IO.IO., Mru<oe B.f., Brmosa JI.E., Bono.raee M.H., Xraranos E|.C.,

Marlrrnnu A.A., fanylxa K.A., Eou4apenrco f.H., Konroropues C.B. Oco6ennocrtr

rrporeKaHr4{ rBepAoQa:nrrx pearqufi B rpexcnofinofi rreHoqHofi cucreue Sn/FelCu ll
Xypnan rexHrrqecrofi QzsuKr4. - 2023. - Torvr 93. - Bsru. 7. - C.1009-1013.

Ha 4ucceprallurc u anropef,epar nocryrrrrJrrl or3brnrr (nce rroJrolerrenrnrre):

Bedyu4an opzaHu3aqun (IIIMET PAH). Orsrrs rroJro)Krrrenurrrfi. 3aN{e.raHus:

1. O6ocnoBaHl{e nu6opa Fe s xa.{ecrBe KoMrroHeHTa rpexcnofinofi nndno.rHofi KoMrro-

3kr\Ltr4, ocHoBaHHoe Ha re3r4ce <<o6na4aer coqeraHr{eM MarH?rrHbrx cnoficrn, Aenaroqr4x

ero npllBneKareJrbHblMrr AJUr co3AaHuA Qynxqr,roHiurbHbrx gneMeHToB MarHurHbrx Aar-
qLIKoB)) BbrrJItAI{T AocrarorrHo rroBepxHocrHbru. 2. [ttt uccleAosaHzfi nn€nox Sn/Fe

(4-x ruana) zcnormoBaH MeroA Kpyrrqero MoMeHTa, rro3BoJruunuia aBTopy orcneAr4Tb

I43MeHeHr4e HaMarHutleHHocrr{ pI KoHcraHTbI MaTHLITHofi anrasorporllltl fIJIeHoK, rIoA-

BeprHyrblx repMoo6pa6orre. OAnaro rpeAcraBneHHyro pa6ory AorronHr4reJrbHo o6ora-

TtIJIo 6rr uccneAoBaHue c rroMorqbro MeroAa Kpyrrqero MoMeHTa rpexcnofinrrx nne-

HoK, coAepx(alqux cnofi Fe (5-r uana). 3. OrcyrcrByer o6r.scHeHue o6napy)KeHHoro

pasnr4.rurfl. reMrreparyp HaqilJra QopvrupoBaHufl. (pasu FeSn2, a raKxre Qasrr FeSn, Q"*-
cupyeMblx MeroAoM peHrrenoscrofi 4uQparquu (150'C) ,r vB anarrvrca u3MepeHHbD(

MaTHTITHIIX ceoficrs (120'C). 4. Cornacno AaHHbrM, rrpr4BeAeHHbrM B ra6marle 3

(crp. 69), n LIHrepBiuIe reMrleparyp 100-200"C 3aKoH Berap4a ne co6nrogaercs,. Bos-

MO)KHO, IITO 3TO CB.fl3aHO C HerOqHOCTbrO OUeHKU Benr4rrl4Hbl MeXIIIOCKOCTHOTO pac-

crofllakrfl, d11s o6paryrorqeficx npn200 oC 
Qasu Ha ocHoBe Fe. Cne.4yer ryrcarb rr roBo-

pLITb He o KoHrIeHTparIuu Sn n peruerrce Fe B rrJreHKax Sn/Fe/Cu, a o6 o6pasonaHlrri Ho-

nofi Qasu - rnep4oro pacrBopa Sn s Fe. 5. OrcyrcrBr{e o6osHaqe:nuir ocu KoopArrHar

(p"c. 3.8) z rpncytcrBrle B reKcre Ar,Iccepraquu rpaQr4KoB c aHrJror3brrrubrM r,r pyccKrrM

o6osHa.reHl{eM (p"c. 3.1 u 4.1) - rpuMepbr He3HarrrreJrbHbrx o(poprvrureJrbcKlrx HeAopa-

6oror aBTopa.



K.m.u., doqeum, 3eep fanuua Muxa;tnonHa - oQuquanauani onnoHeHm. Orsrrn

rloJroxtllTenrnrrfi. 3aueqanug: 1. B ocHoBHbIx rrono)Kenvtflx) BbrHoclrMbrx Ha 3arrlury, a

TaKx(e n 3arnro.renuvr orcytcrByer unQopMarlur o6 arounofi uponop\uu gJreMeHToB B

uccneAyeMblx roHroundno.rHbrx cktcreMax, rrro 3arpyAH-rrer rloHr4MaHze rlpr{BoAkrMbrx

AaHHbrx o Qoprr,rrnpoBaHl4r4 KoHKperHux (pas u Qasonrrx nocneAoBareJrbHocrefi B rrpo-

qecce reep4oQasnofi peargu.2. B uonoxeuuu#3, BbrHoct4MoM Ha 3arrlraTy, HarrucaHo:

(orxur rneHKLI Sn(200 nnr)/Cu(30 nvr)... rpr.rBoArar r QopMkrpoBaHr4ro Qas, coorBercr-

Bytoqux paBHoBecuofi guarpaMMe cocro-f,Hr{s Sn-Cu), oAHaKo rroJrHocrbrc orcyrcrByer
nHQoprvraquq o KoHKperHrrx Qa:ax, rrro Aenaer HeBo3Mox{HbrM rrpoBepKy sroro yrBep-

x,4eHI4rI. 3. B ocnoBHbrx rroJrox(eHr.rqx, BbrHocrrMbrx Ha 3arrlr,rry (# 5,8, 10), aBTop r4c-

rlon*yer B rlpeAenax oAHoro rono)KeHprr pa3nkrqHbre o6osHa.renux Qas: Fe, Fe(001) z

c,-Fe, a rarcI(e Sn ra B-Sn, r{To BBoAr4T n sa6ryxgeHr4e r.r He no3BoJurer oAHo3HaqHo rpaK-

ToBarb sry unQopMaIILTro. 4. B uono)KeHrrkt # 6, nstuocr4MoM Ha 3arrlr{Ty, Harrr{caHo:

((ToHKorIJIeHoqHa-fl crlcreMa Sn/Fe... Aocrr4raer Qasonoro paBHoBecvrfl rrprr or)Krrre B Te-

qeHue 7'lu'ca or 550 "C u Bblrue) - HerroHrrHo, rITo aBTop LrMeer B Br{Ay, T. K. gro npo-

TraBopequr unQopvrarJvrv, [pr{BeAeHnofi s rroJroxreHuu # 5, n xoropoM rroKiBaHo, rrro

QoprvrupoBaHue Qaa na6nro4aercx npv orx{rdrax rpu 600'C u 700'C.

aBTOp, Aenafl, oueHKy Kr4HeTvKr4 xr{Mr.rqecKofi peaxquu

QoprvrupoBantrr Qasu r1-Cu6Sn5, o6clnrgaer S-o6pasnufi rpaQuKsaBkrcprMocrr.r creneHr{

rlpeBpalqentrfl B npoqecce rBepAo(pasnofi peaKrlzu or sHeprlru aKTuBar\uu E, cKopocrr4

IlpeBparqeHvrfl, Ro vr BpeMeHu /, o4naro He rrpr4BoArrT caM rpaQux, rrTo 3aTpyAHreT rro-

HvrMarrlr'e, KaKI{M o6pasou aBTopoM rroJq leHbr Kr4HerrrrlecKrae KoHcraHTbI pocra erofi

Qarrr. Kporrae roro, oIIeHKa KrlHerr{rlecKux KoHcraHT pocra Qasrr r1-Cu6Sn5, c$erra]'1l]giafl

Bcero rlo AByM TorIKaM (navano r{ KoHerI peaKrllrr{ B npoqecce HenpepbrBHoro HarpeBa

o6pasqa), Mox(er rlpuBecrll K 6onuuofi [orperrrHocrrr noJD reHHbrx pe3ynbraroB.

6. B rnase 5 npzneAeHbl pesynbrarbr rrccneAonalrtuir rnep4oQasHbrx npenparqenufi n

cllcreMe SdFe/Cu. K coxaneHulo n pa6ore He npr{Be.{eHbr gKcrreplrMeHrzurbHbre AaH-

nrre (4ra(fpaKllut peHrreHoBcKoro rr3JrfreHr4r rr nonepeqHbre cpe3br undnox), [oJDrqsH-

Hbre or o6parqon Sn/Fe/Cu nocJre onKura B Ar{arra3oHe reMrrepar}p 100 < f <1 50 "C,
Koropble MorJIrI 6rr uo4rnepAur6 rrpeAnox(eHHyrc aBropoM oprrrr4HzlnbHyro cxeMy rBep-

4oQasnofi peaKrllrrr, B pe3ynbrare Koropofi (foprratrpyercfl. HoBar [ocneAoBareJrbHocrb

cnode - Fe/FeSn2/r'1-Cu6Sns.7. Ha crp. 67 :aapuc. 5.2 Ha Kaprune 4zQpaKrlrrkr peHrre-

5. B ruane 3. u.

HOBbIX

3.2 (crp. 53)

HoBcKoro tI3JDAIeHurr, rrorrfreHnofi or rrJreHKr{ Sn(400 nm)/Fe(l70 nr)lClE(3O0 nm) uo-



cne HarpeBa rlplt 100oC, [pLIBeAeHbI orxz6oqHbre o6o3nalorrtrfl, peQneKcoB, a rlMeHHo:

MgO(O0a) u Cu(400), pacuoJroxeHHblx na 20 = 2l u 25o. Cxopee Bcero, oHr4 coorBer-

crBylor peQnercau, sauperqenHbrM rrpaBr{naMu rroracaHuf,: MgO(100) z Cu(100).

8. Ha ctp. 78, rpI4BeAeHa Ta6:liulqLa 4, n roropofi Banaruoe IO. IO., ccbrJrarcb Ha Jrure-

paTypHble AaHHbIe, c,{enan OrIeHKy BpeMeHLI, KOTOpoe neo6xo4zMo Ha Qopvrr.rpoBaHue B

cucreMe Fe/Sn uplr 150 oC cnos FeSn2 ronrrlr{Hoir 820 nrvr. flonyreHHoe aBropoM Bpe-

Mfl Bapbvrpyercfl or AectrKoB Mr{KpoceKyr{A Ao rbrc.flq ner. Bo-uepBbrx, Bo3Hr{Kaer Bo-

rpoc o AocroBepHocru r{cronb3oBaHHbrx aBTopoM AaHHbrx. Tar, n pa6ore 11791, Ha oc-

HOBaHT{r4 pe3ynbraroB Koropofi Eanauroe IO.IO. Aenaer 3aKnroqeHr4e, rrro uorpe6yercx

2.5 tl.;'c. ne! oIIeHKI4 KI4HerLIrrecKvx [apaMerpoB rrpoqecca rBepAoQasnofi peaKrlr{rr B

cl4creMe Fe-Sn cAenaHbl Ha ocHoBanvrvr Bcero rpex gKcrreprlMeHTzlJrbHbrx rorreK, [plr
oroM noJD4IeHHbIX B y3KoM reMneparypHoM Ar{arra3oHe (350-410 oC), uro He MorJro He

rIpI{BecrI4 K olpoMHofi o[rrn6re. Bo-sropbrx, HeKoropbre r{3 3TLlx orIeHoK B rrplrHrlr{Ile

HeBepHbr. Ha ocroeaHuvl pa6oru [48] Earauron IO.IO. Aenaer 3aKrrorreHr4e, qro rrorpe-

lyercx Bcero 3.4x10-5 c, oAHaKo Hapuc.5( ,b) pa6orrr [48] upraaeAeHa unQoprr,rarlr4r o

3aBI4cIlMocrrI TonlqrrHbl cJrot FeSn2 or BpeMenu. B cJry4rae orxr4ra rrpr{ TeMneparype

250"C 4nx QoprvrvrpoBalvfl cro.fl Tonrrlr4Hofi =l uru rpe6yerc x -l}a c, r. e. =3 qaca. Co-

orBercrBeHHo, upl4 150"C 9To BpeMx 6y4er erq€ 6olure, a HrdKaK He AecrrKr{ MLrKpo-

ceKyu,q, KaK ytBep)KAaer aBTop Akrcceprarywr.9. Cne4yer orMerurb MHoroqucJreHHbre

orleqarKu 14 qacro Bcrper{arcrlnec.fl upo6nenarr c nyuKTya\uefi. B TeKcre 1ucceprar\uvr.

tr.Q.-u.u., doqerum, Ilycmoearor Eezeuuil Bnaducnalonutt. Orsrrs rroJro)retreJrb-

nrrfi. 3avreqanras: l. rlerrl o6ycnonnen nu6op ronnlrirHbr cnoeB r{ccneAyeurrx o6rerron?
2.r{acrr pe3ynbraroB rloJr)rueHa B xoAe in-situ rro Harpeny o6pasrloB B KoJroHHe rrpo-

cBeql,IBaloqero gneKTpoHHoro Mr4KpocKorn. I4znecrHo, qro rrpu HarpeBe rrJreHoqHbrx

o6rerros [poI{cxoAVT nx 4eQopuaqz.rr, Koropafl rrpr{BoAtrr K cMerrleHr{ro o6rerra zg

Qoxanrnofi nnocrocrz o6terrusHofi Jrr.rH3br, qro B cBorc oqepeAb rrprrBoAnr K cMerrle-

HLIrc rnocKocrrl ceqeHu.fl c(pepu 3nanr4a n o6parnoM npocrpaHcrBe rr K rr3MeHeHuK)

rIoJIo)I(eHufi 4r,IQparalrroHHblx rIrrKoB. Taxue rdcKax(eHrrfl Moryr rrpr,IBecrr,r r< ouru6o.rHofi

u4enruQuKar\nn (fas. Ho B rJraBe 2, crp.37 Lr B TeKcre rJraB 3-5 ner ynoMuHaHvrfl. o

KoppeKrrlpoBKe Qorcyca B npoqecce gKcrrepr.rMeHToB. Kar<nu o6pasorra rrpoBeprJrlrcb Au-

QpaxquonHbre AaHHbre, rloJr) reHHbre B xoAe raKlrx uccneAoBannft? 3. B |rraee 5, pucy-

nor 5.5 [puBeAeHbI pe3ynbrarbr gneMeHTHoro aHaJrLr3a rrorrepeqHbrx cpe3oB, Ho, K co-

)KaJIeHI4Io, He npuBeAeHbl lIcXoAHbIe SHeproAllc[epcuoHHbre crleKTpbr. tlro ne IIo3BOJUT-



er oueHurb oKIrcJIeHr{e cJroeB, TorAa KaK, Harrpl{Mep, Ha crp. 58 yuorvruHaerct HaJturrryre

TBepAoro pacrBopa Mgt-Je,Oa. Bosvtox(Ho AaHHbre o pe3ynbrarax crapeHus nJreHoK

TarcKe H)DKIarcTcr B AonoJrHr{TeJrbHoM aHurnu3e coAepx(annr KzcnopoAa. Karcuu o6pa-

3oM )rurl4rblBaJracb cre[eHb oKr4cJleHurr o6pasqon? 4.8 nepnofi rJraBe ua crp.2l yrroMlr-

Halorc{ pa6oru B.f. MsrKoBa LI ero lpyrrrlbl, Ho orcyrcrByrcT ccbrJrKrr Ha r4croqHr{Kr{.

5. B xonqe rJIaBbI 4 npnno4vrrcfl, ccbrnKa Ha r4croqnzx ,A.3, orcyrcrByrorlr4fi B crtlrcKe

tIcrorIHIlKoB ArlcceprarJLrvr. AnanorrarrHo ccbrJrrra A4-A7 s xoHue rJraBbr 5.6. B Ar4ccep-

Tar\vtkr reMrleparypa B rpaAycax I-lenrcux vr B Kenrnznax, HarrpuMep, crp. 70.

7.Ha crp. 81 npvBeAeHara1tut\a 6es 3aroJroBKa, Bepo-f,Tuo, ra6nuqa 8.

K.Q.-u.n., doqeum, Bonezoe Anercceil Cepzeeeuv. Orsrre rroJro)rclrrenurrrfi. 3anne-

rIaHkIe: B nrrsoAe 5 orueqaercfl,, uro <r{ano repMoAr{HaMr.IqecKoe u Kr4Her[qecKoe

o6ocnosaHl4e Herlporr.IBopequBocr?r rrpeAno)Kennofi cxeMbr>), oAHaKo B TeKcre aBTope-

(pepara 3roro o6r.scHeHnfl lrrer.

R.Q.-u.u., doqeum, Cmenauoea BaneHmuHlt AuamonaenHct. Orsrre rroJro)Kr4TeJrb-

uufi. 3aueqanr,re: K neAocrarKaM pa6orrr cneAyer orHecrr4 cro)KHocrrr{TbrBaeMyro LrH-

Qoprraaqnrc, rpeAcraBneHHyro Ha crp.9 npu orrvtcanvrvr pa3Aena 3.1. I{urupyro reKcr:

<<Zccne4oBanunv. crrcreMbr npeArrrecrBoB€uro r{3MepeHr4e gneKTpoco[porrrBnenu.s R

rrJIeHKI4 Sn(200 nnr)/Cu(3O unr) rpr rocro.rrHHoM HarpeBe o6pasqa B BaKyyMnofi rauepe

(pucynox 1). floryuennrrfi rpa$ur R(T) rrrreHKr4 Sn/Cu Aaer Bo3MoxHocrb cyAr/rrb o

Harliile u 3aBepruenr4pr neo6paruMbrx [poqeccoB rrprd HarpeBe rrJreHoK z rrp. >. Ho na

prac. 1, KaK cneAyer v3 rloArlr{ckI, rlpe4craBJreHbr peHTreHolpaMMbr, r{ aBTop B cneAyro-

IIIeM a6salle rvrue! .rro ((PeHrreHoBcKufi anfuparcquonnrrfi aHanLr3 (pzcyror 1) ncxo4-

nux o6pasqoe (c o6rqefi Tonrllr{Hoir 170 nrvr) u nocJre erarroB r{x orx<lrra, rroKzr3brBae!

qro I4cxoAnufi o6pinerl rloJrHocrbrc cocrorrr Lr3 rrlrcrbrx cnoeB F-Sn u Cu>>. Kar ras

puc, 1 cAenaH BbIBoA ((cHuxeHrre gneKTpocolporllBJleHr.Irr ttpu95 oC>>, ueuoHrrrHo.

tr.x.u., lpuzopaeea Tsmanua @edopo6Ha. Orsrrs ronoxcr{Tenurrrfi. 3aueqanue:

flpu zccneAoBaHrru rnep4oQasHbrx rrpeBpaulenzfi B cr.rcreMax c yracrr4eM Fe 6olee

unQoprr,raquoHHbrM LI qyBcrBLITeJrbHbIM uor 611 6rrru MeroA rr,recc6ayposcrofi clercrpo-

cKorluu.

Bu6op oQuquanbHbrx orrrloHeHroB Lr e4yu1efi opraHrl3aqr,ru o6ocsoBbrBaerct

coorBercrBl{eM HanpaBneuufi uayuHbx r4ccJleAosaHufi, BblrroJrHrleMbrx orrnoHeHTavrn u

peirJILByeMbIX B ee4yqefi opraHrr3arllrrr, TeMarr{Ke rrpeAcraBnenuofi Arrcceprarlzonnofi
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pa6orbl, HanuqLIeM rry6nuraqufiu BbrcoKrrx AocrlDKeHufi s coorBercrByrorqefi o6nacrn

nccJre.rloBannfi..

luccepraquonnrrfi coBer orMeqaer, qro B BbrrronHeHHoM corrcKareJreM rrccJre-

.IIOBAHTIU:

-Vcranonnen @aronrul cocraB rrrreHoK, Qoprvnrpyrou1rD(c;r B pe)trrbr:rre rBepAo(fasnrur

upenpaulenral rpLI HarpeBe roHKorrreHorrHbx cr4creM Sn/Cu, Sn/Fe z Sn/Fe/Cu. Oqe-

HeHbr rel\fleparypHble rrHTepBzurbr, xaparilepHbre Nrfl. Qopm,rponauilfl r{ cyrqecrBoBa-

HtIt{ oqpeAeJleHHoro Qasoeoro cocraBa, KaK rrpr{ r/BorepMwrecKoM onK[4re, B TerreHr.re

orlpeAeneHHoro BpeMenz (ot 0,5 4o l.raca), TaK rd npr,r HerrpqpbrBHoM narpene (co

cKopocrbro 4 " Clvrvrn.).

- Ipe4lo)I(eH HoBbrfi cnoco6 cpaBHurenurofi orIeHKr4 cpe4uefi eHeprr4rl fu66ca
cl{creMbl Qas " 

v ccneAyeMblx o6rerrax, r{crroJrb3y{ TepMoAr.IHaMurrec ruit attaluz

AaHHrIX uo SasonoMy cocraBy [poAyKroB rrep4oQasnofi pearqkrvr B MHoro-

CJIOI4HbIX TINCHKAX.

- IoxasaHo, rrro B LlccneAyeMbrx rrJreHKax, c ronrrlr4Hofi or 4ecrrKoB Ao coreH Ha-

HOMeTpOB' CKOpOCTI4 aTOMHOIO [epeHOCa, KaK IIpaBLIJIO, BbIIIIe aHtLIIOTI{IIHbIX

cKopocrefi s ureHKax c ronlquHofi or 4ecxrKoB Ao coreH MuKpoMerpoB. Husrlre

SHepruu aKTTIBaIII4I4 B TOHKT4X rrJIeHKaX, nplllBoArrque K BbrCOKr4M CKOpOCTTM

aroMHoro rlepeHoca, cBt3aHbI c 6onuuefi 4eQerrHocrbro arounofi crpyKTypbr, B

cpaBHeHI{u c o6reMHbrMtl cJIotMrI, qro [pr4BoArrr x upeo6nalalvrro, HaqplrMep,

azQQysulr rro Mex(3epeHHbrM lpaHurlaM u AucnoKargzrlrv.

- O6napyxeHa uHTepecHafl. oco6ennocrb B3auMHoro pacuono)KeHns. cJroeB rrpo-

AyKToB peaKIIrII4, Qopruuplnoulltxc.fl rrpr4 orxure crrcrervru Sn/Fe/Cu: rrJreHKa,

oroxxdnHas. npu 150 oC, AeMoHcrpvpyer pacronox(eHlre cJroeB Fe/FeSn2, vH-

BeprupoBaHHoe K I43HarIzubHoMy rronox(eHurc ocax(AeHHbrx cJroeB Sn n Fe.

- [Ipe4no)KeHa z o6ocnoBana cxeMa eBparrleHlrit, o1sncHrrcrqar neo6uurryro

na6nro4aeMylo rrHBepculo B pacnono)KeHrr4 cJroeB, (popnrupyroqnxcr rpr,r Harpe-

Be TIJIOHKu Sn/Fe/Cu. Cxeua rIoJr)4IHna o6ocnosaH[e KaK c repMo.{unauuqecxofi

ToqKH 3peHul, TaK u Kl{Heruqecxofi, a raK}r(e rloATBepxlaercg. qncreHHbrM

MOAenI,IpOBaHI{eM gneKTpOCOnpOTUBneHLrfl, UJTeHKH rro Mepe npoTeKaHuflpeaKrlnlr

n cpaBHeHLIeM pe3ynbTaToB MoAenupoBalf,ufl, c sKcnepI{MeHTzLIIbHo

ycraHoBrreHHblM rIoBeAeHI4eM gnerflpuqecKoro colportrBrrenrrs.. flpe4noxeu
MexaHrI3M ycKopeHHoro aroMHoro nepeHoca B uccneAyeMbrx rrJreHKax, rcoroprrfi

.IIOIIOJIHIITEJIbHOTO
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BeHUeM AOTIOnHIITeJIbHOIO MeXffiprICT€UIJIIITHOIO [pOCTpaHCTBa, BO3HLIKaTOqeIO

BCneACTBr4e p a3HO CTr4 KO90 owIr4eHrOB repMlrqe CKOIO p acIII up elF.nfl, CnO eB.

TeopemuvecKctfl 3HctttuMocma uccnedonaHufl 3aKrrcqaercf, B ToM, qro orleHeHHbre

TepMoArrHaMrlrrrecKkte r4 KuHerurrecKlre lapaMerpbr rBepAorfaTrux pearqrafi, B uccJre-

AyeMbrx cr{creMax, rroJD reHbr Ha renax c xapaKTepHbrM pa3MepoM Ao I uru,g.rrfl. Koro-

pbIX 3HaHvrfl. B Aar^Hofi reuarkrKe cr4JrbHo orpaHrrqeHbr.

3uaueuue pe3yrbmamo6 uccJtedoequun dnn nparcrnurcu o6yc.rroBJreHo reM, qro

rnep4o$asHbre peaKrlr4r{ r,r3f{eHbr Ha cr4creMax, flpr{MeH.rreMbrx B ra-flHbrx coeAr4HeHu-nx.

Tar<, pesynbrarbr BarKHIT B KoHTeKcre cra6uJrbHocrrr rrarHHbrx coeAlrHeHuit sa ocHoBe

KoHTaKToe Sn/Cu rrpr4 rrx HarpeBe. CunreszpoBaHHbre B xoAe pa6oru LrHTepMeraJrJrrrAbr

Cu6Sn5, FeSn2 ra FeSn B rrJreHoqnux o6paaqax npeAcraBJurror rrHTepec B KaqecrBe aHo-

Ao B TBepAoreJrbHbrx Li-uornrux aKrqMyJrrrop o B.

,{ocmoeepHocmb nolyqeHHwx pe3ynbmamor orrpeAeJurercr r{c[oJrb3oBaH?reM rrru-

poKo 3apeKoMeHAoBaBrrrux ce6s, MeroAoB r{ccneAoBauvrfl. cnoficre Marep[aJroa. Pesynr-

Tarbr cpaBHr{Buurr4cb c Jrr{TeparypHbrMu AaHHbruu. Bce rroJrf{eHHbre pe3ynlTarbr Boc-

rrporr3BoAr{Mbr r,r rroBTop.fl eMbr.

Jfurtnait eKlad coucKqmerfl saKJrroqaercs B rlpoBeAeHr,lu sneKTpoHHo-

MlrKpocKorrrarrecKr4x LrccneAoBalrruit o6pasqor; a raKx(e n o6pa6orKe r{ ?rHTep[perarlvru

BCeX UOJD4reHHbrX pe3ynbTaToB, TTOATOTOBKe r{ HaTTI/CAHIdTO Ha) {HbrX paOOT rro pe3ynb-

TaraM r4ccneAoB arruit .

B xoAe 3arrlrrrbr Arrcceprarlr4lr Kprr qecKlrx 3aMeqaHufi srrcra3aHo He 6rrno.

Coucxarenr Eananon IOpzfi lOprenzu orBerun Ha 3a4aBaeMbre eMy B xoAe 3a-

ce4aHnfl. Borrpocbr v apryN4eHT?rpoBaHHo oTBeTr{n Ha 3aMeqaHvrfl.

Ha saceAaHvru 20.06.2025 r AucceprarlltoHnrrfi coser cAe arr BbrBoA o roM, arro

Aucceprarlur rpeAcraBrf,er co6ofi 3aKoHqeHrryro HalqHo-KBiurr4Qzraquonuyro pa6ory

coAeplKrrr perxeHlre nayruofi 3a4aqu, urueroulefi 3HaqeHue Anr piBBrrrnn $uzuKr{ KoH-

AeHcupoBaHHoro cocro.nHr{r, coorBercrByer Kpnrepr{rM, ycraHoBJreHHbrM flonoxenueu

BAK P@ o nop.f,AKe rlpucyrIq{envfl. freHbrx crenenefi, u rrpvtHflrr perreHue rpncyArrrb

Banaurony IO. rc. )rqeHylo crerleHb KaHAI,IAara Qnsuxo-MareMaruqecKl4x HayK rro cre-

ut4itrrbHo crn 1 . 3 . 8 @rasuxa KoHAeHcupoBaHHoro co cro.f,Hr{.n.

flpu npoBeAeHurr raftnoro roJrocoBaHufl, IncceprarluoHnrrfi coser B KoJrlrqecrBe

16.reroneK, u3 nux 8 AoKTopoB HayK rro clequaJrbHocrr.r 1.3.8. Ouguxa KoHAeHcrrpo-

BaHHoro cocro.f,Hr{.l, ) racrBoBaBruux B 3aceAaHvrvrs vrg 20 qeroeeK, BxoAtrqux B cocraB



coBsTa, IlpolonocoBann: 3a npncy)KAeHue yrleHofi cTeIIeH]I - 16, [poTuB rrpncyKAelFlu'^

) reHofi creneHlr - Hgr, HeAeficrBlrreJrbHbrx 6ronnerenefi - ner.

Ilpegcegarenr

ArrcceprarllroHHoro coBera 24.1.228.01

A.Q.-M.H., aKaAeMm PAH

Y'r€HHfi ce4perapb

.{nccepraqroHHoro coBera 24.1 .228.01

A.S.-na.n., c.H.c

20 urcHt2025 roAa

Bacuruit
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