
3AKIIOI{EHI4E AVICCEPTAI-U4OHHO| O COBETA A 2 I 2.252.0 I,

FIAFA3Eo|EovBo(cl4ErryCKrmZ'f ocyAApcrBEHl{brirrfr rnycTpr,IAJrbrrblrz
YHI'IBEPCtr{TET) MI4HOBPAHAyKI4 Po, ilo ALIC cEp r Arn4J1. HA coI4cKAHI4E

yr{EHoIz cTEnEHI,l KAHMAATA TEXHIITIECKID( HAyK

arrecrarlraoHHoe,qeno JVs

perxeHr{e Ar4cceprarlLroHHofo coBera or 24 4er<a6pr 2019 r. Ns153

O npucyx[eHukr Manrox Mapzue AnercanApoBHe, lpaxAaHKe P@, yueuofi crerreHr4

KaH,{I{AaTa TeXHUTIeCKI{X HayK.

,{nccepraqn.s <<Paspa6ouca cocraBoB JrerKrlx crrnaBoB ckrcreMbr Al-Si-Cu c pernaMeHrlrpo-

BaHHIIM TeMrleparypHblM Koo$QuqnenroM Jrr4Hefinoro pacuupeHr4.rD) rro cleqlr€rJrbHocrn

05.16.01 - MeralnoBeAeHlle H repMl4qecKaf, o6pa6orxa MerarrJroB 14 cnJraBoB rrpr.rH.rrra K

3aIrII4re 21.10.2019 r., rporoKoJl Ns 152, Ar4cceprarlrroHHbrM coBeroM I212.252.01, cos-

AaHHbIM Ha 6ase Qe4epanrHoro rocyAapcrBeHHoro 6rc.{xernoro o6pa:oBareJrbHoro f{pex{-

.{eHLIf, Bblcluero o6pa":onasus <<Cu6upcxuit rocy.4apcrseHHrrfi raHAycrprralrHrrfi yHr4Bepcu-

rer>> Mnno6pnayxu PO, 654007, r. Hoeor<ysneqx, KerraepoBcKar o61., yn. Knpova,42, rpu-

Ka3oM J\b105/nr< or 11 .09.2012 r.

Coucxarelr Malrox Mapuna ArexcaHApoBHa, 1976 roAa poxAeHzx, n 1998 roAy oKoHrrr4Jra

@fEOy BO <Cr.r6wpcrcufi rocyAapcrneHfiufi r{HAycrp?ramHuft yHprBepcr4rer)) ro cner{r4-

€uIbHocrLI <@ugura MerzLIIrIoB)), r{H}KeHep-Susr,rr. Pa6oraer c 1999 roAa s OfEOV BO <Cra-

iupcrcuit rocyAapcrnenuufi uHl'ycrpurartrnufi yHr.rBepcnrer) B AoJDKHocru crapruero Mero-

Encru s 2012 r. oKoHrruna o6yreHue B acrlrpaHrype (DfEOy BO <<Cu6upcrczfi rocyAapcr-

neunrtft kru[ycrptralrnrtfi yHzBepclrrer) ro nayrnofi cneqr.rzlJrbHocrr{ 05.16.01 - Merallo-

BeAeHrre r4 TepMr4qecKa{ o6pa6orr<a MeraJrnoB r4 crrJraBoB.

[raccepralll4f, BbInoJIHeHa ua xa$e4pe Marepr{anoBeAeHux, rrureitHoro r{ cBapoqHoro.rpor43-

BoAcrBa @fEOy BO <Cu6upcrcui,r rocyAapcreeHHrrfi u*AycrpualrHrrfi yHnBepcurer>> Mu-

Hr,rcrepcrBa HayKH Lr Bbrcruero o6pa:onanux P@.

Hayrutrfi pyKoBoAI,IreJIb - .qoKTop rexHr{rrecKr{x HayK, llonona Mapzna Bna4r,ruupoBHa,

lpax.{aHKa P@, @fBOy BO <Cu6upcrcui,r rocyAapcrnennrrfi LrHAycrprralrurrfi yHr4Bepcr{-



TeT), KaoeApa MaTepLraJroBeAeHLrr, JrrrTefiHofo 14 cBapoqHofo npoLI3BoAcTBa, upooeccop.

O$zqzarbHbre o[IIoHeHTbI:

Kon4parren Ceprefi lOprenuu - fpa)rqanuH P@, A.r.H., npo$eccop, (DfAOy BO (CaHKr-

flerep6yprcrcufi rroJrlrrexHra.recKr,rfi yHuBepcurer llerpa Berzroro>>, Blrcurat rlrKor'a Quzu-

Kr{ 14 TexHororufi MarepLIaJIon, upo$eccop;

Mepxylosa farraHa AlexcaHApoBHa - rpaxAaHxa P@, K.r.H., AoIIeHr, @fAOy BO <Cu-

lupcxuia @e4epanruufi yuunepcurer>, rcaSe4pa MeraJIJIoBeryeHufl, H repMl4r{ecrofi o6pa6or-

Kr,r Mer€urJroB r4MeHra B.C. Euponra, AoI{eHT

ANrr4 rroJroxr4TeJlbHble oT3bIBbI H a ArIc C epTaIII4rO.

Beaynlas opraHr43ar\vrfl - OfAOy BO <Cavrapcxuir. HallnoH€trrrtrtfi vccneAoBarelrcrufi

yHr4Bepcurer r4MeHr4 aKaAeMrar<a C.lI. Koponeea>>, r. Calrp&, B cBoeM noJIo)KHTeJIbHoM 3a-

KJrrolreHr,ru, rroArrvcaHHoM Hocoeofi ErarepuHofi AlercaHApoBHofi, K.T.H., AoIIeHToM ra$e4-

pbl TexHoJrorr4r4 MerarrJroB Lr aBtra\uoHHoro Marepl{€tfloBeAeHrrf,, AoIIeHToIu, BopoHI4HbIM Cep-

feeM Baczmeer4rreM, K.T.H., AoIIeHToM raSegpu rexHoJIofI4I{ MeTaIIJIoB v aBVaIII4oHHoro Ma-

Tepu€LnoBe1eHr4fl., AorIeHToM, yrBepxAeHHoM llporo$reBblM An4peevr BpoHraclaBoBl4r{eM,

A.T.H., rrepBbrM [popeKTopoM - rrpopeKTopoM rro Haf{Ho-I4ccJleAoBarerucrofi paSore Cavrap-

cKoro yHuBepcrzTera, AorIeHToM, yKa3ura, r{To Ar4cceprarlvs Mamox M.A. npeAcraBJl{er co-

6ofi cavrocrof,TeJrbHylo Ha)nrHo-rcnanz$LrKarlr4oHHyro pa6ory, B Koropofi HsroxeHhl HoBbIe

HafrHo-oSocHosaHHbre rexHuqecKkre r{ TexHoJrorlrrrecKlae pelxeHnfl aKTyanruofi npo6leurt

co31a:aLrfl Marepr4arron c rpe6yeMbrMra cndficrsaMu ^ns, HayKoeMKr4x orpacrefi npovtbIIIrJIeH-

Hocrr4, a rrMeHHo, pa:pa6orKe JrerKrdx crrlraBoB cr4creMrt Al-Si{u c pernaMeHTI,IpoBaHHbIM

TeMneparypHuu xoe$Suquenrou nunefiHoro pactuupeHufl. B 3aAaHHoM r{HTepBane reMnepa-

Typ 3Kcnnyanarrkrvr. [zcceprarlr4oHHar pa6ora coorBercrByer Kpr4Tepr4rvr u. 9 lloroxeHz-f, o

rroprAKe rrpucyxrAeHr4{ yr{eHbrx crenenefi, yrnepxAeHHoro IIocraHoBneHZeM llpanurerbcrBa

Poccuficxofi @e4epa\w or 24 ceuradpr 2013 r. N 842 <<O nop;rAKe rrpr4cyxAeHnfl, f{eHbrx

crenenefi)), a ee aBTop, Maruox Mapuna Arercau4poBHa, 3acny)Kr.rBaer rrpncyxgeunr efi

yrenofi crerreHu KaHAu.qara rexHI4lIecKrzIX HayK rro clelll4aJrbHocrr4 05.16.01 - MerarroBeAe-

Hvre kr repMnrrecrcax o6pa6orKa MerarrJroB H crrJraBoB.

CoucrareJrb r{Meer 35 ouy6ru4KgBaHHbrx pa6or rro reMe Ar4cceprawyr, vr3 uux 9 pa6or

B Lrc;laHrarx, peKoMeHAoBaHHrx BAK, 4 pa6oru B Ha)rrrHbrx )KypH€rJrax, HH,qeKcr4pyeMbrx B



6a:e Aassrrx Scopus u Web of Science, a raKxe cBrlAereJlbcrBo o rocyAapcrseHHofi perl4cr-

pa\wt 6asrr AaHHbrx. O6qrafi o6reu ny6nrar<aqufi cocrasJl.ser 8,8 ne.rarHblx Jlrrcron. B ny6-

nuKar{r4rx oTpa}KeHbr ocHoBHbre HarrHbre pe3ynbTaTbl, tloJrrreHHble B xoAe BbIrroJIHeHr4fl. AIIA'

ceprarlr4osnoft pa6oru. B rry6nurarJvrflx, BKrrorreHHbIX B cnucoK ocHoBHbIX rro reMe Al{ccep-

TAqiLrkr r4 rroAfoToBJreHHbrx B coaBTopcTBe, BKJTaA corIcKaTeJIt cocTaBJIseT or 50 rc 70o/o. B

Alrcceprarlr4r4 orcyrcrByror HeAocroBepHble cBeAeHHf, o pa6orax, ony6luroeaHilHx collcKa-

TeJreM yreHofi crerreHrl.

Hau6onee 3HarrI4MbIe pa6our rro .{I4ccepraurrl4 :

1. Oco6enHocrr4 BrrvrflHvrfl. MeAlr Ha luseftHoe pacul4peHl4e €LrroMIaHI{s A7 / B. K. A$a-

HacbeB, A. B. fopurenuH, M.A. CrapocrvrHa(M.A.Manrox), VI.B. {errapeea, E. B. llepna-

KoBa // Merannypm4fl, MarunHocrpoeHllf,. -2010.- J\b 3. - C. 30-34.

2. O srusHnr{ KpeMHvrfl. Ha rerrJroBoe pacluI4peHl{e aJlroMr{upts A7 / B. K. A$auacree,

A. B. fopurenraH, M.B. llonoe&, A. H. llpyauI4KoB, M. A. Crapocruua (M. A. Manrox) i/

Merannyprufl, MaIxI4HocrpoeHLIs. - 2010. - i\b 6. - C. 23-26.

3. Tennonoe pac[rrlpeHr{e crrJraBoB Al-Cu nocJle o6paSorr<Lr pacnnaBa H repMooSpa-

6orru / B. K. A$auacren, M. A. MamoX, M.B. flonone, B.A. Jlefic, C. B. flonrona ll C,6-

pa6oma Mer€urJroB (rexHorornx, o6opy,qoBaHl{e, LlHcrpyMeurrr). - 2016. - J\i: 2. - C. 87-94.

4. Features of thermal expansion of special-purpose aluminum alloys after treatment of

melt and heat treatment / V. K. Afanasyev, M. V. Popova, M. A. Malyukh, A. N. Prudnikov //

IOP Conference Series: Materials Science find Engineerin. - 2018. - Vol. 4Il 1012010, 7 p.].

- doi : 1 0. 1 088/1 7 57 -899X/ 41 1 I I I 012010.

Ha aorope$epar rrocryrrunu 17 orzuBoB, Bce or3bIBbI IIoJIo)KrITeJIbHbIe.

Tpu orsrrna 6es 3aMerraHr4ft or: 1) Koeencroro Irfuru Mouceeevqa, A.T.H., npo$eccopa,3a-

BeAyrouero raSe4poft varepuaJroBeAeHr.rr a rexHoJrorr4r4 KoHcrpyKIII4oHHbIx Mareplaa"Ilos @fEOV

BO <Trouencrcvir vrugycrpr4zlrrbnbrfi ynnnepcl4Ter); 2) Mypanreea Bacurvts. VIutapuouoBl4rla,

A.T.H., npo$eccopa raSegpbr Marrrr.rHocrpoeHur lr MerilJlJlyprvrr4 OfEOy BO <KonrcoMoJlbcKuir-laa-

Auype rocyAapcrBesnrrfi yHr4Bepcrzrer>; 3) Eypona Bra4zvrzpa fpvlropreBr4qae A.T.H., lpoSeccopa,

3aBeAyrouero r<a$e4pofi naarepuaJroBeAeHr4rr B MalullHocrpoeHrl{ OfEOy BO <Glosour6upcr<ufi ro-

cyAap crB esnrt fi TexH I4qe cK wit y uun epcI4TeD).
OrsrIsH c 3aMeqaHr4rMr.r or: 1) Eenona HuKoraq ArercaHApoBl4rla, A.T.H., npoSeccopa,

rJraBHoro HayrrHoro corpyAHrn<a r<a0eAprr o6pa6orKl4 MertLIInoB AaBJIeHraevr HITITV <MI,ICuC>:

1. llolyreuHbre aBTopoM gKcnepvMeHTaJrbHbre AaHHhre rro re[roBoMy pac[rl4peHlrro npe.{craBJleHbl Ha

rpa$uxax B Br4Ae rpexMepHofi uonepxHocru, rrocrpoeHHbrx c rroMorlbro rpolpaMMbl StatSoft Statistica

6.0. Oanano, aBTop He yfloMrrHyJr B MeroAt4Ke o6 sroft nporpaMMe;2. CrcloBaJIo yrorIHI4Tb, .UJUI KaKI,D(



BT4AOB u3lterfirit pa3pa6oTaHbl peKOMeHI.aIJuvl [O [paKTI4rIecKoMy ilpVMeHeHLIIo npeAno]KeHHbIX cocTa-

BoB JrerKr/rx crrJraBoB. Karze lr3 cruraBos s 6onrrueft nrepe rroAxoA-f,T gnr npu6opocrpoeHl4q, a KaKI4e

Nts, r16;itxw co creKJronr; 3. Tpe6yror yrorrHeHr4rr 3aBI4cI4MocrlI 14 3aKouoMepHocrl4 Bllzrrr:rrs MI4Kpo-

crpyrcrypbr, 3JreMeHTHofo 14 $asonoro cocraBoB Ha reIIJIoBoe pacu[peuue rpoftHblx cIrJIaBoe CI4creN'Irr

Al-Si-Cu; 4. Ha Sororpa$mx MlrKpocrpyKTyp oqeHb MeJIKI4e ltacun:a6uble llrrpl4xu; 2) fypeauua

JIeoHuAa Mouceeer4qa, A.T.H., 3aBeAyrouero raQe4poft uarepvaJroBeAeHl4q 14 KoMro3I4IIuIoHHbIX

Marepr4ruroB, craprlero HayqHoro corpyAnprKa, AoueHra OfEOy BO <Bonrorpagcrlafi rocyAapoT-

eeHHHfi TexHuqecKvria yuuyepcrrrer): K neAocrarKy MoxHo orHecrl4 JIaKoHI4rIHocrb $opuylzpo-
BoK HayrrHoft Hosl4srrbr, 3arpyAHflrorqa-{ rroHI4MaHI4e rofo, KaKI4e KoHKperHo noryqeHHble 3aKoHbI,

3aKoHoMepHocrl4, 3aBl4cl4Moctta, cnoftcrBa, tBJleHvrfl, rlo MHeHI{to aBTopa, tBrtrorcs HoBrIMI4;

3) lllnruuua Asarolux !*rurpveBr4qa, A.T.H., npofeccopa, 3aBeAyroilIero ra$e4pofi MarepviuloBe-

ne:glufl @fEOy BO <Mocxoscxuff roJrr4TexHuqecxufi yHtrBepcvrer (MAMZ)>: B KaqecrBe 3aMe-
rra:rivrfl, rro aBTopesepary Molr(Ho orMerr{Tb orcyrcrBr4e AaHHrIX o6 uslaeuenuu TKJIP c retleHlreM

BpeMeHrr gKcrrJryararlr4r4 cnJlasoe. B cB{3r4 c reM, qro cocro fl:avIe crIJIaBoB, u3yqeHHblx n pa6ore,

AzlrreKo or paBHoBecHoro BbrAepxKa rrpr4 noBbrIIIeHHoil TeMrleparype rI TepMoIII'IKJIIrpoBaHwt Moryr

[pr,rBecrlr K r43MeueHr4ro groro xoeS$nueHTa; 4) Kyaprxosa Orera B-s'IecnasoBurla, A'T.H., [po-

$eccopa, 3aBeAyrouero xa$e4pofi SnsuqecKoro Lr ilpr4Kna/lHoro Marepl4aJloBeAen{s OfEOy BO

<fioncroft rocyAapcreeHHrrft TexHr4rrecKwfr, ynvyepcl4Ter): 1. Ha 10 crpanrzqe aBrope$epara n

ra6luqe 2 npuuegeHbr 3HarreHrrfl MexaH[rrecKl4x xapaKTepucruK AsofiHbIX crlJraeon Al-Si nocJle

rrJracrr.rqecxoft ge$opMa\uvr, oAHaKo B pa3AeJre <MeroAororr4fl. 14 MeroAbI I4ccJleAoBaHvrfr>> Her I,IH-

Sopuaqnu no o6opyAoBaHr4ro, Ha KoropoM npoBoAvlracb roptqat rlJlacrl4qecxaa 4eSopMaIII4t.

Tar<xe orcyrcrByror AaHHbre no o6opyAoBaHr4ro AJr-rr [poBel.eHlafi, trcrLITaHI4it sa cTaTwlecKoe pac-

TrxeHr4e; 2.Ha pr4cyHKax 9 v 11 o.reHr MeJrKr{e odosuaqeuvrfl, rrro AeJIaer I4x npaKTurIecKLI Herrl4-

TaeMbrMr4; 5) Mopaacona leuzca}r/rwxaimoBkrra, A.r.H., npo$eccopa, 3aBeAytoilIero xa0elpofi Mare-

pr4zuroB r4 TexHoJrofkr1r u f[eloxnocrona Burropa llpononreBrlra, AouerlTa, A.T.H., Aouerrra xa$e4prr

Marepr4aJroB 14 TexHoJrorrav @fFOy BO <TaM6oecKraft rocygapc'rseHHrtfi TexHI{rrecKI'Ifi yuzuepcrruer)):

B Kaqecrse 3aMer{aHr,u geo6xoAurvro orMerr{Tb, qro B TeKcre anropeSepara B tBHoM BIzAe He BbIAeJIeHbI

rapaMsrpbr orpyKrypbr cruraBoB, orBercrBeHuble 3a IBMeHeHI4e sHa.IeHlrfi TKJIP; 6) Kprrnoeofi Ceer-

JraHbr EsreHresHbr, A.T.H., AoUeHTa, npoQeccopa rca$egpbl Marepl4anoBeAeHlrt LI TexHoJloruu Mare-

puiuroB OfBOy BO <Open6yprcruft rocyAapcrseuHrrfi yHl4Bepcl4rer)): l. @ororpaSvu MI4Kpo-

crpyKTyp o6pasqon, 3aKpr{craJrnr43oBaHHbrxac pa3Hoft cxopocrbro, cJIeAoBaJIo pacflonoxl4Tb rlo Mepe

yBeJruqeHr4r cKopocrrr Kpr4criurJrr.r3agr (pracynor 4);2. Ha uexoropux $ororpa$uxx MlrKpocrpyKTyp

orc),TcrB).For uacura6Hbre rxrprrxvt, nu6o ogr4 orleHb MenKrIe; 3. Ha pucyHKe 10 npune4eHbl AaHHbIe
pacnpeAeneHr4rr xrrMrlr{ecKr4x SJreMeHToB nO CTpyKTypHbIM COCTaBJI.f,TOluffM, HO OTCyTCTByIOT rIO{CHe-

Hrrr ilo rlBeroBoMy o6osHa.reHr4ro gneMeHToB; 7)Ba6xuua Bna,quuzpa fpraroprer,krqa, A.T.H., npoQec-

copa Ka$eApbr Marepr4zrJroBeAeHr4.fl r4 TexHoJIorI4I4 o6pa6orrrz Marepl4a,ros OfAOV BO <Cz6upcnuft

$e4epanrnrrfi ynunepcrrreD): K neAocrarxy pa6orrr cJreAyer ornecrl4 cJleAyrotrlee. !m BrIIBJIeHI4TI

esserrznuocrr4 paspa6oraHHbrx crrJraBoB c Hr43KI4M TKJIP cJIeAoBiuIo 6rr oueuurb I4x MexaHI4rIecKIle

ceoficrea B cpaBHeHVLr co cnJraBaMrr auiurorrlr{Horo Ha3HaqeHufr;8) Konueeofi Haranrx BacI4rleeurt,

A.T.H., npo$eccopa xa$e4pbr Jrr4TefiHbrx trpoqeccoB 14 Marepl{anoBeAeHl4x ra E$zuonofi lOlun

IOprenHu, K.r.H., AorIeHTa r<a$e4pu rexHoJlorl4fi o6pa6orKl4 Marepuaroe OfEOy BO <<Marnuro-

ropcx1rft rocyAapcrBesrtrrft TexHr{qecKrzfi yHueepcl4Ter I,IM. f.IrI. Hocosa): 1. Orurofi vB saha,u pa6orbl

aBTopoM fiocraBneuo reoperr{rrecKoe o6ocsonaune nrt6opa cl4creMbl Al-Si-Cu B KarlecrBe ocHoBr'I

rIfi c6AaHr4.f, JrerKr{x crrJraBoB c peilraMerrrl{poBaHHnnr TKJIP, oAHaKo B TeKcre aBTopeQepara14B 3a-

Krroqeuur4 Her qerKoro 4pr,rrepua nrr6opa Aausofi cl4creMbl crIJIaBoB. B nyume 3 uayunofi HoBI43HbI

yKa3aHo, rrro (Ha)^{Ho o6ocHoBaH MexaHu3M BJrrrJrHkrsHa TKJIP coBMecrHoro JleruIpoBaHprs KpeMHI4eM

14 MeAbro B KonuqecrBax, rrpeBbrrxarcuix lpe.qeJrbr pacrBopl4MocrIr). OAuaro orcyrcrByer r{erKaJI

SopuynupoBKa cyrrlHocrr4 sToro MexaHr43Ma;2.8 reKcre anropeQepara HeKoppelffHo lrcrloJlb3ylorct



TepMr4Hbr rrpr4 orrr4caHlrr.r MrrKpocrpyKTypbr. Hanpnuep, I4crloJlb3yforcfl TepMI4HbI (KpeMHIlrr>>, (nep-

B'rqHbre Kpr4cranJrbr KpeMHr4rr), (KpeMHr{cra.a Sa:a> (crp. 12,13) rurq orwrca:Hus oluoit n rofi )Ke' oqe-

Br4AHo, crpyKTypHofi iocraen*ouefi.Crosoco.rerants. (yKpyrIHeHI4e sBTeKTl4qecxofi cocraBJltloueb>

(crp. 9) 
"n" 

ur"t.KTrrKa 6onee KpyrrHoro crpoeHrlt> (cry. 12) HerIpI4eMJreMbI Ant xapaKrepl4crl4Kl4

CTpOeHI4r{ OBTSKTI4KI4, TIOCKOJIrKy HeIOIUITHO, qTO I4MeJI B BI4Ay aBTOp: yBenI4tIeHI4e O6reuHOfi AOII'1

3BTeKTr4Kr4 Lryr4yBerrurqegr4e manefturrx pa3MepoB Kpr4craJIJIos 6a3, BXoA.'unx B ee cocrae; 3' Brts'na-

er Bolpocbr rrpeAcraBJreurre pe3yJrbraroB pacrponofi elerrposuoft M[IKpocKorrvrr4 vr peHTreHocneK-

TpaJrbHofo Mr4KpoaHaJrr{3a, [pr4BeIeHHbre Hapl4c.9 U 10 (Crp. 13). Tar, Ha pvc.9a ra 96 rcptlcraJlJrbl

KpeMHr4t, ecJrr4 r4cxoAqrb r43 npr.rBeAeHHbrx cneKTpoB, IrMeror He I4ronbqaryto, a KoMIIaKTHyro $opuy'

cnerrp, [pr4BeAeHHsti,t rrapuc.96, [onyrreH He c yqacrKa oBTeKTI4KI4, coAep]I(arueft Sa:y cuAlz, xar

yKa3aHo B TeKcre, a c yqacrKa aHaJrorr4rrHofo yqacrKy aapuc.9a. IlogpllcyHoqHble Hal.rrlrwr r< puc' 9

,o"op"t, qro o6a oHI4I{JInIocTpI4pyIoT oAHy n Ty Xe $a:y CuA12, B To BpeMt' KaKcneKtpbl [oJryqeHbl c

yqacrKoB pa3Hbrx crpyrcrypHbrx cocraBrsrourrxi 4. B rercre anropesepara ecrb p{A HerouHoctefi'

HarrpuMep: - Ha rtp.iti 
" 

i.n.t. <llorasaHo, qro rerlzpoBaHue MeAbIo or 5 Ao 15 % rpI4BoAI4r K pe3-

KoMy yBerr,FreHuro TKJIP iurroMr4Hr4r...)), xorfi I{MeJIocb B BI4Ay, BIIALIMO TKJIP clnaBa; - Ha plac' 1

(crp. 7) He noArrr4caHa oAHa ug ocefi r{ He coBceM noHJrrHo o6osua'IeHl{e reMrleparypbl t -.; 9) xastu-

MaHoBr4rra Bna4ratuap aI4rlalosuua, r.S-tr,l.H., AI4peKTopa OrpacJleBoro IIeHTpa rpynuora6apl4THblx

rpancQopMtrpyeMbrx cr4cTeM - 3aM. feHepaJlbHofo KoHcTpyKTopa IIo MeXaHIITIeCKI4M CUCreuaru AO

<<IACC uu. AraAeMr4Ka Peurefiresa>>: l. Ha $ororpasvxx MI4KpOCTpyKTyp oTcyTcTByroT I1JII4 IIJIoxo

pa3rr4rrr4Mbr MacrrITa6sHe MeTKu, qTo 3aTpyAHteT oIIeHKy pa3MepoB cTpyKTypHbIX cocTaBntloul4x'

2. He [pr4BeAeHbr pe3yJrbTaTbl OnpeAe lreil:|lfl MeXaHI4rIeCX[X CSOftCTB pa3pa6orasnHx cnJIaBoB c

HL13KI4M TKJIP, r{To cyUecTBeHHo o6ora'rulo 6u pa6ory, 3' B amopeQepare He yKa3aHo' AJI{ Ka-

Kr4x KoHKperHo K3Aerufi proxtgo r4crroJlb3oBarb pa:pa6oraHHble c[JIaBbI 14 B KaKoM AI4arIa3oHe reM-

leparyp; 10) Xapvyra Mraxauna lwrpl4eBl4qa, K.T.H., AOIIeHTa vp@Y, feHepaJIbHOfO AI4peKTOpa

OOO HnU <JluHnap> : l. VIs reKcra aniope$epara He ilo'trHo, noqeMy aBrop n'6pal Ant M9AI4-

QrauuponaHr4, crrJraBoB TaKr4e cocraBbr nunr .*..r (CaCo3'MgCo3), cMecl (LiH+Cu3P), BbIcraI4-

BA'VepacrrJraBa e aruocsepe BoAsHoro [apa; 2.Ha pucyHKe 2, npeSc'raBJIeHHoM B BuAe rpexMep-

nofi uonepxHocrr{, He rroHrrHo o rarofi cKopocrl4 Kpl4crarlJll4sa]gJ/'il flpu oxJIa)KAgHI'In pacnJlaBa

,4a, paui; 3. He rroH.flTgo, AJrr KaKrrx BlrAoB us$envfi, paspa6or:aHbl peKoMeHAauI{u no rpaKTI4rIe-

cKoMy npr4MeHeur{ro [peAJroxeHnbrx cocraBoB JIerKI4x cnJIaBoB c 3aAaHHbIu TKJIP; 4' Im nol-

TBep)rcAeH ufl, cAeilaHHbIX BbIBOAOB, CJreAOBadro rrpr4Becrr4 KoHKperHbIe 3HarreHl4t TIJIOTHOCTI{ [peA-

Jrox{eHHbrx HoBbrx crIJraBOB rrpr4 cpaBHeHVrV[X C UgeecrHbIMI4 rIpOMbIIIrJIeHHbIMIr rIHBapaMI4;

l1) Xpouosoft JlrclNazlu lloranoBHbl, K.r.H., feHepilllbHofo AupeKlopa ooo HltrI <I'IHOP>: 1' B ae-

,opa6apure Her cseAeHr4ft o $eppovrafHr{THbrx r4HBapHbIx cfIJIaBOB npuMeH{eMbIX B rIpoMbIIIrJIeH-

HOCTr4, a rarcKe aHaJE43A 3KC[epr4MeHTalIbHbrx AaHHbrx yKa3brBarourl4x Ha MexaHI{3M rlpoUecca co3-

na.Hlrflrpe6yelroro 3HaqeHr4" TKlp B grrrx c[JraBax I4 Bo3Mo]KHocrb noAo6uoro MexaHIr3Ma B I4c-

creAyeMbrx crrJraBax;2.HercHo Ha ocHoBe, KaKI4X pe3yJIbTaTOB IIpOBeAeH cpaBHl{relsnrrft aHaJIII3

BlrvrflHvrfl,o6pa6orrcu cMecbro rap6onaroB, TaK KaK yKa3rlBalorct csoftcrsa cIIJIaBoB Al-si, o6pa6o-

TaHHbrx cMecbro rap6ouaroB, Ho He [pr4BeAeubr AaHHHe 6es uoAo6nofi o6pa6orr<u. llpu 3ToM, Her

XapaKTepI4CTI4KI4 unt n , o6pa6orrrl cMecblo rap6Ouaron (ognoro XuMuqecKoro cocTana) ua

crrJraB A7, roropas npr4BoAr{T K Bo3Hr4KHoBeHr4ro aHoManrsofi 3oHbI Manoro 3HarIeHI4t TKJIP uptl

reMneparype 300"C (Prac. I A7,o6pa6orr<a, tr-:670"C), unpvreMreparype 200'C (Puc' I A7'

o6pa6orxa, tr-: g20;C). He yra-eaHo, rrpoBoAlrracbJll{ 3aKiL'IKa A7 ltts, AaHHbIX (Prac' I A7'6es

o6pa6om'). llosroMy cpaBHeHr4e pe3yJrbraroB 6es AonorHI4TeJIbHbIx KoMMeHTapI4eB AoBoJIbHo

3arpyAHr4TeJrbHo, TaK KaK npeAcraBJreHHbre AaHHbre floryqeHbl rlpnn rI3MepeHVr4 o6pasuon HaxoAt-

rrlr4xcr B pa3rurrgbrx crpyKTypHbrx cocrotHl4tx. AnalorfiqHble 3aMerraHl4r I'IMercTcfl 14 K ApyrI4M

pe3yJrbraraM, Koropbre Bo3MolKHo B pabore oxapaKTepl{3oBaHbl 6olee [onHo; 3' He AocrarorlHo

rrpeAcraBJreHbr AaHHbre o crpyKTypnofi cxeMe flpoqecca uorytleHlrt crIJ]aBoB cl4creM Al-si, Al-cu



14 A|-Si-Cu or [apaMerpoB BeAeHr4r nJraBKr4 rr Kpr{craJl nv3aq:r'r ilprruflTafi. B pa6ore, Koropat [o-

3BoJrr4Jra 6rr uocrporrrb crporyro aHaJrr4Tr4qecKylo I4 BeposrHocrHyro B3aI4MocBt3b BXOAHbIX I4 BbI-

xoAHbrx [apaMerpoB, r43yrraeMrrx n pa6orc; 12) Maprronesa HuKIarut BlaAuukrpoBr4sa, K.T.H., Ao-

ueHTa orAeJreHkrr Marepr,riuroBeAeHr4r n Krurteuosa Baczru.s AlercaHApoBl4qa, A.T.H., npoSeccopa

or.{eJreHr4t Marepr4aJroBeAeHprr <Haqzogalrsufi trccJle.uoBarelrcxtlfi Tovrcr<vft IIoJII{TexHV'recrcvfr'

yHr.rBepcr4Ter>: K HeAocrarKaM rr3Jrox(eusofi uH$opuaql4l4 B aBTopeQepare cJleAyer orHecrl4 To,

qro He Ha Bcex SororpaSr4-rrx Mr4KpocrpyKTypn (pzc. 4, puc. 5, p*rc.7) yraeaubl Macllrra6urte lu-

Hefiru, a Ha rpaQrrKax orcyrcrByer AoBepr{TeJrbHat BepotrHocrb I4nIr norpelrlHocrb pBMepeHrlt.

3ro ycloxHrer 3aAaqy cpaBHeulrr napaMerpoB Ml4KpocrpyKTypbl c nl4TeparypHblMlr AaHHbIMI4;

13) Irlnanona Ceprex feHHaAresuqa, K.T.H., craprrero HaflHoro corpyAHlara llpo6leusoft HafrHo-

rrccJreAoBarelrcrofi .rra6oparopnu CBC urr,r. B.B. Encrurseeea @|BOV BO <A.nraftcxuir rocyAapcr-

eeHHrrfi TexHr4qecKr4fi yHzrepcr4Ter uM. I4.I4.flonzyHoBa): 1. Orcyrcreue.rru6o ata6as BI'IAI4Mocrb Ha

HeKoropbrx SororpaQurx Mr4KpocrpyKryp uacurra6uofi;ruuefixra (uanprauep, pI4cyHoK 4), e pesylrra-

TE IIErO CNO}KHO CYAI4Tb O PA3MCPAX CTPYKTYPHbIX COCTABJIqIOIUITX, TAK KAK COMHI4T9JIbHO, IITO NPI{BC-

AeHHoMy Ha pr{cyHKax rcoeQSuqr4eHTy yBerr4rreHwl Ml4KpocKona coorBercrByror peaJlbHble pa3Mepbl

r6ofipal1eHafi n anropesepare; 2.Pucyyu< 10, BepoflrHo,6suo 6u xoppercrHee Ha3Barr <...raprofi

paclpe.4eJrgH}u sneMeHTOB nO CTpyr(rypHbIM cocTaBntloulllM...>, qeM Ha caMoM Aene [peAcTaBJIeH-

Hrre uso6ppqeHrrrr ut rBJurlorcr. Kpoue rofo, )rceJlareJlbHo raKxe 6ruo 6rr upunecu4 JIereHAy IrBeroB,

coorBercrB).rorqux 3JreMeHTaM; 14) A6a6rosa Hurolas BurropoBl4rra, K.T.H., AoIIeHTa raSe4pu rex-

HoJrofr{r4 Marrrr4HocrpoeHr{r OfEOy BO <Kys6accxvi,t rocyAapcrsenHrrfi TexHl4rrecKrril yHnnepct{rer

vMeH;?- T.O. fop6aqeBD): 1. B anrope$epare roBopr4Tct o6 zsuepeHl4l{ MI'IKporBepAocrI4 I4 npI4BoAHT-

cr o6opyaoBaHrre, Ha KoropoM npoBorr4Jrrrcr rtMeperrarn) oAHaKo B TeKcre orcyrcrBylor cBeAeHus. o6

r43MepeHHbrx 3HaqeHr{rx AasHofi BeJrrrqrrHbl ; 2 . f paSuKI4 Ha pl4cyHKax 9 , l0 u I I He'ruraeMble.

B orsrrnax orMerreHbr aKTyanbHocrb, 6onrruofi o6tervl npoBeAeHuofi uaytrofi pa6orbl, 3Harru-

Mocrb nonfreHHbrx pe3ynbraroB. OrNae.raercr, rITo 3aMerraHl,It He cHllxaror oSqeto IroJIo)KH-

TenbHoro B[eqarneHl4t o paoore.

Brr6op o$uquanrHbrx onroHeHToB r4 BeAyulefi opraHn3ar\vkr o6ocuonrtBaercfl I{x KoMrIereHT-

Hocrbro, uayvnofi rnanusuraguei1 Aocrl4xeHrrsMkr B o6nacru I4ccJle.{oBasuit MeroAaMH co-

BpeMeHHoro MerElrrJroBeAeHr4f, rro ycraHoBJreHLIIo BITLTAH:j1lfl. pa3[I4rIHbIX TexHoJIofI4qecKI4x Sar-

ropoB na $opnlnpoBaHr4e crpyKTypuo-Sasonblx cocroq:auirru ceoficrs MerarJIoB I4 crIrIaBoB.

.{uccepraquouurrfi coBer orMerlaer, rITo Ha ocHoBaHuvr BbInoJIHeHHbIX coLIcKareJIeM zccJle-

.uonauufr:

pa":pa6oraHa HoBar HayrrHafl. Lrilefl, o6oraularoqaf, Hayr{Hyro KoHIIeluI4ro crpyKTypoo6pa3o-

Baletrfl. 14 TenJloBoro paclul4peHvrfl, rpoftnux cnJIaBoB cl4creMbl Al-Si-Cu;

npeAnoxeHbr oplrfr{H€LrrbHbre cyxAeHH.'I o B3aI4MOCBfl3I,I npOIIeHTHOfO COOTHOIIIeHI{-g KpeM-

Hvrfl. u MeAr4 co cTpyKTypHbrMr4 cocTaBJItrcqI4MZ BbIcoKoJIerI4poBaHHrtx rpoftublx cnIIaBoB

cr{creMbl Al-Si-Cu;

AoKa3aHa rrepcneKTlrBHocrb HcrroJrb3ohanus, coBMecrHoro nerrlpoBannfl €trlroMllHrr{ 4peMHrreM



r{ MeAbrc B KOJrLrqeCTBaX, MHO|OKpaTHO npeBbIIXaTIIIHX I4X npeAeJI paCTBOpI'IMOCTI4 B aIIIOMI4-

H\TV, AIIfl IIoIyIIeHI4fl HI,I3KIIX H IpAKTI4qECKU IOCTO-trHHbIX 3HAI{CHI4fi TEMNEPATYPHO|O KOsO-

Suquenra mruefi Horo pacrll4peHur (TKJIP).

TeoperH.recKa{ 3HarII,IMocrb rIccJIeAoBaHuI{ o6ocHoeaHa reM, rrro :

.{oKa3aHbr rroJro)KeHtrfl. o rrpnpoAe rrpol4cxoxAunufl r{acrI4II KpeMHncrofi $asrr I4 IzHTepMe-

TaJrnHAoB, pacrnvprrrcruve [peAcraBJreHr4{ o crpyKTypHbIX npeoSpasoBaHll{x B JII,ITrIX aJIIo-

MTTHHeBbIX CTIJIaBaX, nefHpOBaHHbIX KpeMHI4eM 14 MeAbIO ;

rrpr,rMeHureJrbHo r< upo6neMarr,rKe Aracceprarluu p$yJIbrarI4BHo (eSQerrI4BHo, To ecrb c IIo-

nyrreHneM o6naAaroulrzx HoBr43nofi pe:ymraror) EcloJIb3oBaHbI anpo6npoBaHHble MeroAbI

I4CCneAOBaHVIfl,IIpI{MeH-[eMbIe B COBpeMeHHOM MeT€UIIOBeAeHIIII, B TOM qI4CJIe MeTOAbI OII-

rz.recxofi r4 pacrpoBofi slerrpossofi MrrKpocKotI?II4, peHTreHocrreKTpanbHoro MI,IKpoaHaJrvr3a,

KaqecrBeHHoro peHTreHo$a-:oeoro alaIrpr3a, anS$epeHIII4€LIIbHofi onrnqecrofi .(unaroMer-

p 1rr4, o np e Ie neHr4fl . TIJIoTH o crr4 Lr MVKpOTBepAOCTI4 ;

H3JroxeHbr .qoKa3areJrbcrBa eS$ercrnBHocrl,I coBMecrHoro nerl4poBarrr4fl. KpeMHI4eM I4 MeAbIo

B KOJrr{qecTBax, MHofoKpaTHo npeBbrlllarculux npeAen pacTBopI4MocTI4 I4X B aJIIOMI'IH}II'I, C

rleJrbro cHr,r)KeHur reMneparypHoro xoe$SuqueHTa nIaHefiHoro pacruI4penvfl, crIJIaBoB cl4c-

reMbr Al-Si-Cu;

pacKpbrTbr MexaHr43Mbr Brrv.flHr4{ coBMecTHofo nefl4poBaHl4t KpeMHI'IeM I{ MeAbrc Ha CTpyK-

rypoo6pa:oBaHl4e, Sa:onrrfi cocraB kI BelI:rt-rtvHy TKJIP rpofi nux cilnaBoB ,

I43yrreHbl eBfl3vrMexrAy Koll4rrecrseHHrtlvft,I 3HarIeHI4{MH BBoAI4MrIX JlefrlpyrcItlux gJIeMeHToB

r{ xapaKrepoM crpyxrypoo6pa3oBaHr4s rpofi uux cnJIaBoB cr{creMbl A1-S i-Cu;

3na.reHlre nonyrreHHbrx corrcKareJreM pe3ynbraroB I4ccJle4oBaHprfl, Ant npaKTHKI{ noATBep-

)KAaeTCt TeM, qTO:

pa":pa6oraHbr r4 peKoMeH.qoBaHbr K npoMbllxneHHoMy BHeApeHI4ro cocraBbl crIJIaBoB Ha ocHo-

Be €urroMrrHr4r rexHrqecrofi qrrcrorbr, o6pa6oraHHble cMecblo rap6ouaroB [IenoqHo3eMeJlb-

Hbrx MeriurnoB; pa3pa6orannue crrJraBbr rIpeAHa3HaaIeHbI Artx npol43BoAcrBa Aeranefi npl4-

6opnofi TexHHKrr, AJUr Koroprrx Heo6xoAr{Mo coqeraHue BblcoKofi, craSutrbHocrl{ pa3MepoB B

rxr4poKoM r,rHTepB€Lne TeMrrepaTyp v Manoro yAenbHoro Beca; HarIHbIe pe3ynbTaTbl Al{ccep-

Tarlr{oHHofi pa6orrr rlcrroJrb3yrorc.rr p yre6uoM Irpoqecce npl4 IIoAforoBKe MarrlcrpaHToB,

o6yraroqvrxafl no HarrpaBJreHr4ro 22.04.01- MarepuaJIoBeAeHLIe 14 TexHoJIorI4I4 MarepI4€LrIoB;



onpe,qeneHbr nepcneKTr4Bbr [paKTHqecKofo r4crroJlb3oBaH.vls. HoBbIX cocTaBoB JIeIKI4X CTIJIa-

BoB cucreMbl Al-Si-Cu c 3aAaHHbIMu 3HarleHl4s\az TKJIP;

co3AaHa 6asa Aannrrx <<TerrJroBoe pacrxr4peHue aJrroMI4HI{eBbIX c[JIaBoB, nerI4poBaHHbIX

KpeMHI4eM 14 MeAbro)), Koropar Moxrer 6rtrr I4cnoJIb3oBaHa .qn{ npoBe4eHvrfl HayrIHbIX vc-

cneAoBaHuit s o6racrrr rerrJroBoro pacruupeHnfl MeTaJIJIoB 14 cnJIaBoB v [nfl, coBeplxeHcrBo-

BAHVlfl, TeXHOJIO|T4I,I nonyqe:H:nfl. aJITOMI,IHI4eBbIX CIIJIaBOB CIIeIII4a[bHO|O Ha3HaqeHnt;

npeAcTaBJreHbr peKoMeHAar\vrv no npaKTr,rqecKoMy IIpHMeHeHI4TO npeAJIOXeHHbIX COCTaBOB

JrerKr4x crrJraBoB cLrcreMbr Al-Si-Cu c 3a,AaHHIIMI,I 3HaqeHvrfrMu TKJIP AJIf, lI3roroBJIeHLIs

Aeranefi cneIII4aJIbHoro npH6opocrpoeHl4t.

Oqegra AocroBepHocrl4 pe3yJlbraroB I,IccJIeA oBalr.r4s. BbI.aBI4JIa:

Anr oKcrepr,rMeHranbHbrx pa6or pe3yJrbrarbl nonyqeHbl Ha cepru$Hql4poBaHHou o6opylo-

BAIJVT]a rrOKiBaHa BOCUpOT43BOAT4MOCTb p*yJIbTaTOB 3KCUepHMeHT€UrbHbIX I4CCJIeAOBaHI1'u| S

pa3nHqHbIX ycnoBl'Itx;

Teopr4r cornacyercr c ony6Jrr.rKoBaHHbrMr4 3KcnepI4MeHTaJIbHbIMI4 AaHHrIMI4 no reMe AI{c-

cepraIIHrI;

urye ,6a:rapyercfl. Ha o6o6ulenuu nvrreparypHblx AaHHrIX u aHaJru3e pe3ynbraroB Teoperul-

lrecKr4x I4 gKcnepllMeHTaJrbHbrx r4ccJre gonauuit, [poBeAeHHbIX paHee rrpu Lr3yuennvr oco6en-

u o cre fi TennoBof o p acrxup eHnfl aJIIoMI,IHI4eBIIX cnn aBoB ;

r,rcnoJrb3oBaHo cpaBHeHr4e nolyqeHHbrx aBTopcKI,IX AaHHbIX c pe3ynbTATaMVI ApyfI4X I4CCne-

AoBarenefi no reue Al4cceprarlvrkr; 
n

ycraHoBneHo KarrecrBeHHoe coBnaAeHlre pe3yJrbraroB pa6orur c pe3ynbrataMv\ npeAcraB-

JreHHbrMr4 B nr4TepaTypHhrx I4crorIHI,IKax IIo TeMe AI4CCepTaL\UV;

r4crroJrb3oBaHbr coBpeMeHHbre Mero AlaKvr c6opa u o6pa6omu zH$opMarruv c o6ocsoBaHrreM

no46opa o6rexros Ha6moAeHr4fl vr rl3MepeHut.

Jln.rHrrfi BKnaA cor4cKareJrr cocror4T B [ocraHoBKe rlenu v3ailaq LIccJIeAoBaHVfl,; noAroroBKe

H npoBeAeHvr4 gKcnepr{MeHT€rrrbHbrx r4ccJreAoyauuit; aHaJrr43e nonyqeHHblx pe3ynbraroB;

rroAroroBKe Haf{Hbrx crarefi x uy6nr4Kar\krvr; anpo6aqvu pe3ynbraroB I4ccJIeAoBauui1 Sop-

MynHpoBaHr4r4 ocHoBHbIX BbIBOAOB.

lucceprarlnfl concKareJu Manrox M.4. <Pa:pa6orKa cocraBoB JlerKrrx cIIJIaBoB crrcreMbl

Al-Si-Cu c pernaMeHr?rpoBaHHbrM reMrreparypHbrna roeQSrarlr4eHToM runefinoro pacruI4peHl,IrD>



tBJl[erct 3aKorlrleHHoft Ha)ru{uo-rnanu$I4Kalll4oHHofi pa6orofi, n rcoropofi usroNeHhr HoBbre Ha-

f{Hble pa:pa6orxra 14 TexHonoriaqecKne pelueHrdrr, uMerou${e cyulecrBeHHoe 3HarreHue AJUr rr3ro-

TOBJIeHIUI reralefi u usl,ettuit clreqplanbHoro Ha3HaqeHI4rr. llpe4cranneHH€ur Ar4cceprar{rur coor-

BercrByer rpe6onaru4rlM rr)lHKra 9 llonoxeHl4t o roprAKe npucyxrAe1vrfl yreHofi creueuu (no-

craHoBJIeHue llpaeureJlbcrBa Poccuficrofi @e4epa\uu or 24 ceHrx6px 2013 r. J$ 842) c rcMe-

HeHLI'MH rIocraHoBJIeHI4rI llpanurelbcrBa Poccuficxoft @e4eparJLrv or 21.04.2016 r. j\rs 335 (O

BHe C eHr4r,r rBMeHeHr,rft n llonoxeHHe o npr4 cyx re]Hvrv y-reHbx cre nenefi >> .

Ha saceAa{ur4 24.12,2019 r. 4I,Iccepralll4oHurrfi coeer [pr4Hrn perueHr4e rrpr4cyAr4* Ma-urox

M.A. freHyro creneHb KaHALrAara rexHr4qecKr4x HayK.

flpn upoBe,{eHl{14 rafinoro roJlocoBaH:zfl, Auaceprarlr4oHnufi coner B KonuqecrBe 17 .rero-

BeK' I43 Hzx 6 roKTopoB HayK rto HayqHoft cneqz€urbHocrr4 05.16.01 - MerarJroBeAeHlre LT
TepMl4qecxax o6pa6orKa MeruurJroB Lr cIrJraBoB, yr{acrBoBaBrrrux B 3ace.{aHvr7, H3 23 .renonex,

BXOA-{trryIX B COCTaB COBera IrpofonocoBan[: sa - 17, npotuB - Her, ne4eficrer{TeJrbHbrx

6ronrtereneft - uer.

llpe4ce4arenb Ar4cceprarllroHHofo co
r.r.H., upo$eccop norroB EsreHrafi B alenrvnoBraq

Y.{eHrrfi ceKperapb Ar,r
A.r.H., npo$eccop HoxpuHa Onrra ZnanosHa

24 gexa6px20l9 r.
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