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eelyuefi opraHrr3arlutr Ha Arrccepraur4oHHyro pa6ory ,{u:rr'utlenofi 3:rrsnnrt Tultep6ylaronurr

<Crpynrypa rr MarHrrroKaJroprrqecKrre cnoficrsa crIJIaBoB feficlepa ceMeiicre Ni-Mn-Z (Z = Ga,

Sn, In) u coeAlrHeullq MnAs B cnJrbHblx MafHIrTHbIx rIoJIqx), [peAcraBneHHylo Ha coLIcKaHr.Ie

y.renofi creneHr4 KaHAr4Aara Su:uro-naareMarr.rrrecKr4x HayK rlo crreqlraJIbHocrl4 01.04.07 - @ugura

KOHAeHCI4pOBaHHOTO COCTOqHI'Ifl .

Arrya,rnnocrb reMbr Arrcceprarlull. Hoeag 3Hepferl4qecKa.f, napaAl4fMa, 3aKJlloqaloula.flcq B

6olee 111upoKoM trcrroJrb3oB aHvlr . sogo6HosrseMblx rr yBenur{eHun eueproe$$eKTuBHocrl4

cyuecrByrorqux uoror{HuKoB 3Heprr4tr, crllMynl4pyer o6mupuble KoMnneMeHTapHbIe I{ccJIeAoBaHHs B

o6lac:ru eueproc6eperarcrqux rexHoJrof[fi. 3uaqureJlbHoe BHITMaHHe B SToM npoUecce yAenqerct

MafHr{THbrM Marcpr.raJraM, ur[poKo rrcrroJrb3yeMblM e ycrpoficrBax reHepa\urr 14 npeo6pa":oBaruh

3Hepfr4r,L B qacruocrt4, trx [pr4MeHeHue craHoBr{Tcq Bo3Mo)ItHbIM B xoJIoAI'InI'HbIx cktcreMax'

6asupyroruuxcs Ha aJlbrepHarr4BHbrx nprrHllr4nax oxJlalr(AeHl4s, He CBq3aHHbIX C I4C[OJIb3OBaHI4eM

TpaArrrltroHHbrx xJraAareHToB. 3aveua napoKoMnpeccl{oHHofo {IrKJIa rBepAorenl'HEIM

MarHr{TorerrJroBbrM uI,rKnoM rro3BoJrlrr cepbe3Ho coKparI4Tb norpe6leuue 3Hepfuu s sroft texnzqecrofi

orpacnr4. llpunaepolr coorBercrByroUeft TexHoJrorLIu f,BJIflerct rBepAorenbHoe oxralKAeHIre c

npr4MeHeHr{eM MarHnToxanopuqecKofo oQ$ercra (MK3). MK3 onpeAentercq KaK a ua5aru'aecKoe

r{3MeHeHr{e reMlleparyprr, ua6:loAaeMoe s 6omrxfiHcrBe MarHIirHbIX Marepl{anax [pI4 I'I3MeHeH[I4

BHerxHero MafHrrrHofo lroJrr. Kax upaeuno, MK3 Aocrl4faer MaKcI{Ma,TbHbIX 3Haqeuuit s o6lacru

MarHrrrHbrx Qasonrx nepexoAoB (On): s6nuzu rot{Kl4 Kropz (OlI2-ro po.4a) Ir MafHlrrocrpyKrypHblx

repexoAoB (Oil 1-ro poaa). floerouy rroMr{Mo npaKrar{ecKoro 3Haqenus MK3 I4HrepeceH c Hayunoft

Tor{Kt{ 3peHuq, T.K. .fiB:rgercf, Ba)r{HbrM r{HcrpyMeHToM Anq I43yr{eH[s MafHarHbIX tpasonstx [epexoAoB.

floutnro paspa6orxu Su:uuecxux [pr.rHrlurton pa6ouux UITKJIoB MaTHI4THbIX TelJroBbIX HacocoB

HoBoro rroKoJreHr{rr, ocraercs garxHofi 3a4aua noucKa I4 l{ccneAoBaHl,I.fl' MaTHHTHIIX Marepua,rloB,

nepc[eKTLIBHbrx kr 3KoHoMI4r{ecKr4 BbrfoAHbx lnfl I,IcrIoJrb3oBaHL{s B Kar'IecTBe pa6ouux TeJr

pa:pa6arrrBaeMbrx xonoAr{JrbHbrx Matrrr4H. Ha ceroAuqrxHrafi AeHb I4ccJleAylorcfi MHoroqI4cJIeHHbIe

MarHr4ToKaJropuqesKue Mareplranbr c @fl, xaK 1-to, TaK I'I 2-ro pola. K raxuu Marepl{anaM orHocqrcq,

lpelKAe Bcefo, coeAr{HeHlrq peAKr.rx 3eMeJrb, a raK}Ke cnJIaBbI feftc:repa u coeAHHeH:aflTklila MnAs. Ha

oroM nyrr{ Ha ceroAHr1lIsufi AeHb r4Meercq pqA ueperu€uHsIx npo6lerra: AocrI4)KeHI'Ie MaKcI4Ma,'IsHofo

3Har{eHr{r a1ua6atu'aecKoro r43MeHeHI4q reMrleparypu (A%a) noA AeftcrBHeM MafHI4THofo IIoJIl,

Aocraror{Hofo Anq 3aBeprrreHr4s @ll 1-ro poAa; onpeAeneHl{e yc:ronufi HacbIUIeHI'Ir erf$exra;

xapaKrepgcrriKa eS$exra (rrepBoro BKnloLIeHHs)); MI4HuMH3auLIq fucrepe3l{cHblx rlorepb;
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otITI{MI43aUufl, KvHerutcu MK3; ycraHoBneHr.re oco6eusocreft MarHr4Tor4HAyrlupoBaHuoro (DlI rr ero
BnvflHufl Ha MK3; onpeAeneHl{e Korur{ecrBa rerrJra norJroruaeMoro/nu4el-seMoro MarHLrrHbrM

MarepI4aJIoM 3a o.qkIH uuKn oxnax(AeHkrs u ilpyfve. I4cclegoeaH4ro v norrcKy nyrefi peueHr.rs
yKa3aHHbIX npo6lelr rtocBquleHa Auccepraql4oHHarr pa6ora 3.T. [unsuueyoit, qro rro3BoJrqer crrurarb
e€ eecrN{a aKTyanbHofi, xaK c Hay-ruofi, TaK Lr c [pr{KnaAgofi roqex 3peHI4{.

O6ural xapalffepI{crnKa AHcceprarluosnofi pa6orrr. B pa6ore pa3Br4Tbr rpqMbre
3KcnepI4MeHTarTbHbIe MeToAbI llccneAoBaHl4q MafHl4ToKanopuqecKr4x ceoficre r.r MrrKpocTpyKTypbr
MaTHI4THbIX MarepHanon, o6la4atoull{x MarHrrrocrpyKTypHbrM Sa:onrna nepexo.{oM 1-ro po4a. C
I{cIIoJIb3oBaHI4eM 4Ia$paxqura HefirpouHoro pr peHTfeHoBcKofo cr.rHxpoTpoHHofo zslyueHrafi
lpoBeAeHo KoMUIeKcHoe I4ccneAoBaHr.re Kplrcrannl4.recxofi crpyKTypbr, ee 3BoJrrorII4I,r B 3aBI,Icr4MocrI,r

or reMneparypbl H HaJru.tvfl. MarHrrrHoro ynopflAoqeHur Anr cnnaBon feficnepa rr4ila Ni-Mn-In-Co,
cI4HTe3I4poBaHHbIX B xoAe BbInoJIHeHI4a pa6oru. flpruuuu MeroAaMr4 ycraHoBneHbr 3aKoHoMepHocrrr
al'ualatu'lecKoro I43MeHeHLIt reMrreparypbl r.r v3orepMr4r{ecKoro BbrAeneHrzr/nor:roureuu.g renra B

crltlaBax feficnepa cenreficrs Ni-Mn-Z (Z: Ga,ln, Sn) r.i MoHoKpticraJ'rruqecKou o6pa:qe coeAuHeHr4q
MnAs B cI4JILHrIX MafHI4THbIx nor.sx. Pea,ru:oeaHbr peKop.qHbre 3HaqeHraq MK3 B coeAr4HeHus MnAs.
ConocrasreHbr AaHHbre o MarHr4ToKanopr4qecxnx ceoficrsax a3yrraeMbrx crrJraBoB, nonyr{eHHbre
npflMbIM I4 KocBeHHrnt (pacu€rHtnt) MeroAaMr4. Pa:pa6oranbr ycraHoBKa r4 Merol r4ccneAoBaHLrs,

MarHI4rolIHAyUI4poBaHuofi ltapreucursofi Anofturzxosofi crpyxrypbr crrnaBoe feficrepa B cr4JrbHbrx

MafHurHbIX IIorIf,x Y agua6auzr{ecKlzx 14 r{3orepMrrr{ecKl4x ycnoBrrrx. 3ro noseonr4Jro npoBecrr.r
npeqli3l4oHHble LIccJreIoBaHI4r gBonlorlr4rz MafHuror,rHAyur{poBaHuoft uapreucursofi 4nofiHrzxonofi
crpyKTypbl Ha IIoJII{- LI MoHoKpI{craJIJII4r{ecKrax o6pa:uax crrJraBoB, o6naAaroqr4x rrpflMbrM u o6parHrn1r
MK3. TaxNe ycraHoBneurr oco6esHocrr{ nporeKaHr.rf, TepMoynpyforo MapTeHor4THofo nepexoAa,
r{HAyur4poBaHHofo ctrjrbHbrM MafHr4THbrM [OreM B CrrJraBax Ni-Mn-Z (Z : Ga. Sn) ra efo Brr.r.f,Hr4e Ha
MK3.

B IIeJIoM, n pa6ore npeAcraBneH o6ruupurfi u B ps,ue cnyqaeB yuuxa-ururrft
3Kcnepl{Meura,rrHufi Marepl{an tro r4ccJreAoBaHr4ro crpyKTypHbrx oco6eunocrefi v
MarHl'IroKa,TlopaqecKofo ecpSexra e 6oJmurofi rpynne crrJraBoB feficnepa u coeAr4Heuuu MnAs.
Blmolses ero xnanzSuquponauurd aHarv3, nogeorraerrrzfi Aeranr43r{poBarb oco6euuocru
nporeKaHl'It MafHltrocrpyKTypHbrx @lI 1-ro pola B crrrrbHbrx MafHrrrHbrx rroJrrx, B ToM rrr,rcre B cBq3r,r

c MarHr.rrorerrnoBblMtr ceoft crnar\a?r yKa3 aHHbrx crIJraBoB.

Hayvuan HoBI{3Ha. [uccepraql4oHHas pa6ora 3.T. [ranrN4ueeofi flBrs.ercfl. KoMrrJreKcHbrM
I4CCJIeAOBaHUeM, B KOTOpOM nOnyrleHo 3Har{r.rrerbHoe KoJrI4rlecrBO pe3ynbraroB no aroMHoMy
crpoeHlIlo, naarnuruofr crpyKType Lr MarHrirore[JroBbrM csoficrnaNa crrJraBoB feficnepa. K vuo,ry
sau6olee 3HaqHMr,IX rr HoBbrx I,r3 HI4x MoxHo orHecrr{ cneAyruqee.

l. [m crrrraBoB ceMeficrsa Niq:Mn(so_r;lnyCoz (12.35 Zy> 12.l) onpegeneHbr reMrreparypHbre
3aBIrcHMocrIr [apaMerpoB KpricraJrJrr{qecKr,rx perxeroK B Br,rcoKo- r.r Hr43KoreMneparypuofi Sa:ax,
yroqHeHbr rro3r.rur4r4 3aMe[IeHr4{ aroMoB Arq crraBoe Niq:Mn:z.slnrz.rCoz, Niq:Mn:ttlntzsCot u
Ni+:Mn:zoslntz.:sCoz. B curase Ni+rMn:z.qlnrzrCoz BbrrBJreHo orcyrcrBr.re aHrn0eppoMarHr4THoro
ylropfiAor{elF,vrfl. B Hl43KoreMlleparypHofi $ase, onpeAeneHa reMrreparypa nepexoAa B cnuH-creKoJrbHoe
cocro{Hne, 3HarleHr4e xoropoft cocraBr4Jro oxono 20 K.

2. B urupoxoM rl4arla3oHe MarHrrrHrrx uorefi, BKrroqar rtonq c us.qyxquefi rc 14 Tl, nprlrulru
Ir KocBeHHbIMI4 MeToAaMI4 onpeAeneHbl 3aBl4cl{Mocrrr MafHurorenJroBbrx ceoficre or xr4Mr4r{ecKoro

cocraBa cnnaBoB celteficrna Ni+:Mn1so-y;lryCoz (12.35 >- y >- 12.1). Ha uouoxplrcraJrJre coeAuHeHr4q
MnAs 3aperl4crpl4poBaHo peKopAHoe 3HarreHr.re MarHr4ToranopuqecKofo eQSerra.



3. Paspa6oraHa v co3AaHa opuruHanbHar IIccJIeAoBareJIbcKat ycraHoBKa - o[Tl'IqecKur{

Mr{KpocKon, rro3BoJrrrouufi ua6n}oAarb Ml4KpocrpyKTypy MapreHcI4THrx AeoftHI4KoB crIJIaBoB B

cr4Jrr,Hbrx MafHr4rHbrx norqx (ao 14 Tr) vt B rxl{poKoM Al4ana3oHe reMlleparyp Q7 + 423 K) e

alua6aru'recKux rr tr3orepMr4r{ecKr4x ycJroBl4tx, a raKxe B pe}Ifl4Me in-situ onpeAenqrb reMneparypy

o6pa:uon.

4. flo pesylrraraM rpqMoro ua6lroAenu{ repMoyrpyrlrx MapreHcI4rHbIX rlpeBparqeuufi,

rrpor4cxolruilx noA geficrnuelr cr4JrbHbrx MarHIrrHbIX nolefi e ailua6atuqecKoM I{ pl3orepMl4qecKoM

pexr.rMax, [ocrpoeHbr Sa:ontre H-T guarpaMMbl AJrs IIoJrIi- 14 MoHoKpHcra.IIJroB cIIJIaBoB feficnepa

NisqMnzrGazs, Ni+:Mn+eSntt u Nisq,zsMn2s,25Gazs e o6racu (DlI 1-ro poAa'

5. VcraHoereuH 3aBr.rcr4Mocrr4 $a:onoro cocraBa crIJIaBa Ni+rMn+oSnrr, o6laAaroulero

o6parurna MarHuroKaJropr4r{ecKr4M e$Sexrolr, or coAepiKaHlrt ocraroqHofi Hl'I3KoreMlleparypHofi

Sa-:tr, c$oprvruponaeurefics locJre nepBofo ur.rKJIa HaMarHI4r{IrBaHL{q-pa3MarHI4rIuBaHur o6parua, nPtr

loBTopHoM HaMafHr4r{I4BaHwt o6pa:qa BHeIIIHI{M MarH}rrHbIM noneM. florasauo, qro rereporegguil

xapaKTep MarHrrronHAyullponannofi Hrr3KoreMrleparypnofi Sa:lt B MoHoKpIrcraJIJIe cnJIaBa

Nisq,zsMnzo,zsGazs rrpu noBTopHoM HaMafHr.rrrriBaHLrLr o6yclanlnBaer ee 3apox(AeHl4e B MeHbIIIeM no

BENI4I{I4HE MAf HI4THOM II OJIC,

flocronepHocrr, rroJryqeHHbrx pe3yJrr,TaroB noATBepxAaercs ucrIoJIb3oBaHIreM BcecropoHHe

arrecroBaHuux o6pasuoB, coBpeMeHHofo oKcnepI4MeHTaJIbHofo o6opyaonaHlrfl tr anpo6uponaHHblx

MeroAr4K. Pe:ylrraru uccJreAoBauuit, npLIBeAeHHbIX B Al{ccepralluu, cofnacyrorcf, Me)I(Ay co6ofi u c

cyrqecrBylolql{MI4 nl{TeparypHblMH AaHHbIM14.

HayuHan rr [paKTlrqecKal 3HaquMocrr pa6orst.

[uccepraquq 3.T. ,{ulruuenofi co4ep>xnr pe3ynbrarbl, I4MeIoqIre HecoMHeHHyIo Hayr{Hyro

3Hatrr{Mocrb r4 npeAcraBr{rorrrr4e onpeAer€uurrfi npaxruqecrufi uHTepec. B qacfirocru, coBoKynHocrb

oKclepqMeHTaJrbHbrx AaHHbrx <i crpyxrype, MarHIrrHbIX cBofictnax, oco6eHHocrqx

MafHgrorrHAyrlupoBaHHoro MapreHcr4rHoro rpeBpauleHuq B clraBax feficlepa ceNaeficts Ni-Mn-Z (Z
: G&, In, Sn) r.r coeAlrHeHuq MnAs Aaror HoBbIe Slr:uuecxue 3HaHLIq o MarHl4TocrpyKTypHblx Qa:onux

ilepexoAax 1-ro poaa. 3rr.r Aasuue, a raKlr{e 3Har{eHI4q MK3 Arq cnnaBon feficnepa, onpe4eleHHble

rrprMbrM MeroAOM, Moryr 6rlrr eocrpe6onaHrt HayqHbIMIr KoJIJIeKTIIBaMI4, BeAyqliMlz pa:pa6orr<y

MafHutroKa,Top[qecKr4x Marepr.ranoB u MafHrrrHbIX TeIIJIoBIIX Hacocoe, pa6oraroxdllx I]o KacKaAHbIM

uI{KnaM oxJIa)I{AeHI4[.

fly6.nurcaunu v anpo6uponauue pe3yJrbraroB. flo reMe AI'IccepraIII4I{ aBTopoM

ony6luxonaso 16 crareft n peQepupyeMblx orer{ecrBeHHblx I43AaHI4qx, peKoMeH.4oBaHHbIx BAK, n

MexIyHapoAHbrx )KypHanax, HHAeKcapyeMbIX Scopus u Web of Science, a raKll(e ilonyr{eH 1 naresr

P@ sa ueo6pereuue. Pe:yltraru pa6oru n Sopue AoKnaAoB npeAcraBneHEl Ha 1 1 HayrIHbIX

cuMno3t{yMax, xou$epeHUuqx H ceMI{HapaX nO TeMaTI4Ke uCcIeAOBaHI4q.

PexomenAaulrlr rro ucflo,'rb3oBaHrdro pe3yJrbraroB Ir BLIBoAoB Alrcceprallulr. Pesylrrarlt

pa6orn lpeAcraBnqror r4HTepec Ans opraHuzapit u HayrrHbIX rpyln, 3aHLIMarouIHXct ?IccJIeAoBaHHtMI'{

s o6racru MafHrrrocrpyKrypHbrx Sa:orux [epexoAoB, MK3 u o$Qer<ra IIaMtrI4 Qoprvrlr. I4x uoxtso

peKoMeHAoBarb Anq HcnoJrb3oBaHr{r s MocxoecxoM rocyAapcrBeHHoM yHlrBepclzTere HM.

M.B. IIonroHocoBa, Cauxr-flerep6yprcxona rocyAapcrBeHHoM yHI{Bepclrrere, Haquosalruov

r4ccJreAoBarenbcKoM Toucxol,r rocyAapcrBeHHoM yHI4BepcI,ITere, HaquoHanbHoM TexHoJlofuqecKoM

r4ccJreAoBareJlbcKoM yHuBepcr,rrere <Mtr4Cr,rC>, Tnepcxolr focyAapcrBeHHoM yHI4BepcllTere,

ZHcruryre Su:rixu MerarTnoB uM. M.H. Mlrxeena, tr4Hcrl4ryre $u:uru uv. JI'i4. KtlpeHcroro,

I4ucruryre npo6:ievr cBepxnnacrur{Hocrrr MeraJrJIoB PAH, ZHcruryre $rz:uxu rBepAoro rena PAH u

Ap.



3aueqaulrs ro AucceprarrnonHofi pa6ore. .{raccepraquoHHaq pa6ora 3.T. .{ulrNauesofi

BbrrroJrHeHa Ha AocTaTor{Ho BbrcoKoM HayqHoM 14 MeToAonorvqecKoM ypoBHe, oTluqaeTcq

KaqecrBeHHbrM rr3Jror(eHrreM Mareptruta, no4po6nulr n rnaln$I4IIIzpoBaHHbIM aHalTI'I3oM pe3ynbraroB.

Buecre c reM oHa He cso6oAua or HeAocrarKoB, K KoropblM MoxHo orHecrl'I cneAyloqee.

1. [enr pa6orrr, csopnay:rnpoBaHHa;r xar <I4ccreAonauue MafHl,IrocrpyKrypHoro Sa:onoro

nepexoAa 14 MarHr4ToKanopnqecKux csoficrB cIIJIaBoB feftcnepa...), rpeAcraBrqerct HeAocraroqHo

KoHgperHoft. Crpyxrypa u $rasnuecKr{e csoficrea crIJIaBoB feficnepa AocrarorrHo no4po6uo Ir3y{eHbI

u tx1apoKo orrricaHbr B nr4Teparype. B eroft cBr3I4 cneAoBano 6tt yxasart, KaKHe I{MeHHo crpyKTypHble

oco6eunocrr{ rr 3aKoHoMepHocrr4 $oprtruponaHrzq MafHI4TorelJIoBr,rx ceoftcrB crIJIaBoB cocraBl4Jrl4 ee

ueJIb.

2. B o6:ope nr4Teparypbr B pa3Ae rc 1.4 <Marsuroxanopl4r{ecKIafi oS$err)) AoBoJIbHo no4po6no

npoaHanr43rrpoBaHbr coBpeMeHHue pa6oru, BHHMaHLIe B Koropblx yAeneHo crpyKTypHbIM u MarHIrrHbIM

BKraAaM s MK3. B opunrualrsofi qacru 3Tr4 cBeAeHI4q flpuMeHtlorcq 4lr o6rrcue:uurr 3aBvcuMocru

Alra crnaeon fefic.nepa ceueficrns \ia3Mn1so-y;lnyCoz or xI'IMI4qecKoro cocraBa (nyuxr 3.3.2), oAHaKo

He pacKpbrT Bonpoc o Brrr4flHr4l4 CTpyKTypHOfo tI MaTHIITHO|O BKJIaAOB B I43oTepMur{ecKoe

BbrAeneHrre/nououlesr4e rerrlra. Kpoue roro, B o6sopuofi qacrl,I AoBoJIbHo noapo6uo orll4caHa

Kr4HerrrKa MarHr4TocrpyKTypHoro Sasonoro [epexoAa B crl.]raBax feficlepa, HerlocpeAcrBeHHofo

orpaxarc1qerocs ua MK3. OAsaxo, B BbrrroJrHeHHoM r4ccJIeAoBaHI4I4 3Tor Bonpoc He paccMarpl'IBaercs.

3. I4cno:6sonausrrfi B Ar{cceprauuousofi pa6ore onruqecxufi MeroA ua6lroneuus

MarHr4Tor.rHAyrlupoBaHHoro npeBpauleHr4r B cIIJIaBax fefic:repa no3BoJlter I4ccneAoBarb crpyKTypustfi

lepexoA ToJrbKo B noBepxHocrHoM cloe o6pa:uoe. B etofi cessl4 He tcHo, Ha KaKoM ocHoBaHIrIr aBTop

paclpocTpaHreT pe3ynbTaTbl, [olyrreHHbre AaHHbIM MeTOAOM, Ha CnnaBEI B UeJIOM.

4. He nousrlro, norreMy aBTop lpu u3yr{eHrara MK3 u etb$ercroB norJlotueHus/sruereHIaq rerra
ofpaHur{r4Jlcfl ToJrbKO rrepBbrM r.r 

'BTopbrM IIrlKnaMI4 HaMafHuquBa1us. v pa3MafHut{vBaH4fl.

Brunnnruyrocs B pqAe cnyqaeB TeHAeHrIr{ro cHr4x(eHvrfl Berpl..ilrH 3TI4x efQerron npn I4x noBropeHlil{

Ha Ha1II B3rnqA cJreAoBa-[o 6sr noArsepAr{Tb 6olruruu qeM ABa KoJIIrqecrBoM TaKL{x qI{KnoB.

5. B Auccepraqlrr4 r4MercTcq HeAocrarKr4 o$opnrurenbcKoro xapaKTepa: orcyrcrBylor pI{cyHKI{

1.35 - L37;ews oleqarKlr B ccbrJrKax Hapr{cyHKrl (nanprauep, BMecro pI4cyHKa 1.13 aerop ccblJlaercfl

Ha HecyqecreyroUufi pucyHoK 1.1 16); uclonb3yrorct HeroqHble BblpalKeHvfl.,HanpvMep, (BKrIIoqeHI4e-

BbIKIrOqeHrre MarHr4THoro rroJrfl) BMecTo (HaMafH[r{I{BaHLIe-pa3MafHI4qHBaHUe)); IIO TeKCTy MeHtercq

Qopua [peAcraBneHlrr xl4MuqecKofo cocraBa cnnaBoB (arovurte [polIeHTbI Lrrtr l xuMurlecKaq

$opruyra).
fiepeuucleHHble HeAocrarKl4 He flBJlrllorcfl npI4HIII4IIHaJTbHIIMr4 14 He BrI4qIor Ha ocHoBHbIe

BbrBoAbr r.r 3arquruaeMbre noJroxreHrrfl Aucceprarlr{oHHofi pa6oru. B qelolt oHa BbInoJIHeHa Ha BblcoKoM

HayqHoM 14 coBpeMeHHoM MeTOAOnOrr4qeCKOM ypOBHe, XOpOmo cTpyKTypl4poBaHa, oTII4r{aeTc.[

xopourr4M q3brKoM Lr gcHocrbro r43roxeHlIq urtcreft. Co4epxtauue .4l4cceprauuu rronHocrblo

coornercrByer rrac[opry cfleurra,rrbHocrr.r 01.04.07 - @u:uxa KoHAeHcI4poBaHHofo cocrotHlrt.

AeropeQepar noJrHo I4 ToqHo orpalKaer corep)KaHlre Allccepraul4li.

floAsols r4Tor, Mo)r(Ho 3aKnroqr4Tb, qro Ar4cceprallns 3.T. ,{alruuenoft qerqercs saKoHqeHHofi

Hayr{Ho-KBarra$uuuponaHsofi pa6orofi, pe3ynbrarbr roropofi I4MeIor cyurecrBeHHoe 3HaqeHVe Anfl

pa3Blrrr4f, Hayr{Hofo 3HaHrls s o6racru MarHurorrH.qyIIupoBaHHbIX $a:ontx nepexoAoB u

MafHI{ToKaJropur{ecKHX Marepuanon. flo o6rerray BbrrrorIHeHHbIX LiccJleAonauuft, ux aKTyanbHocrl4 Ir

Hayr{HoMy ypoBHro Ar4cceprarrr{oHHar pa6ora orBerlaer acena rpe6oBaHltsM (n. IL 9-14 nonoNesus <O

rropf,AKe [pr4cyxqeHr4r4 yr{eHbrx creneuefi>, yrBep}I(AeHHofo flocrauosreH14eM flpanure:ncrna

Poccnficrofi Oe4epaurara Ns 842 or 24 ceurs6px 2013 r.) x Al{ccepralluf,M, IIpeAcraBJIeHHbIM Ha



coucKaHr{e yrreHofi creneHr,r KaHAITAaTa tpusutco-rraareMaTnr{ecKlrx HayK no cneullanbHocTlr 01.04.07 -
OusuKa KoHAeHcIipoBaHHoro cocro.flHl4-tr.

Orstrs Ha Ar4cceprarlr4oHHyro pa6ory SmeuHH Tzuep6ynaroBHbl [ulruuenofi o6cyxt4en rz

oao6peu ua o6reAeuHoM ceMrrHape rcaQe4pbr MarHerv3Ma Lr MaTHI4THIIX HaHoMarepI{aJIoB H orAeJIa

MarHerr.r3Ma rBepAbrx rel I4ncruryra ecrecrBeHHbrx HayK I{ MareMarI,IKlr Vpanrcroro $e4epanbHoro
yHr4Bepcr,rrera r4M. nepBofo flperz4enra Poccuu E.H. Enrquna (nporoxo.n J\! 92 or 7 celent6pt 2078

roaa).

floxrop Qu:uxo-ltareMarl4r{ecKl4x HayK,

npoSeccop, 3aBeAyroruufi rca$e4pofi

MafHerr.{3Ma 14 MafHUTHbIX HaHOMarepI'IaJIOB,

I4u cruryr ecrecrB eHH bIX HayK I4 MareMarLIKIr,

OfAOY BO <Vp@Y I4MeHI4 rlepBoro

flpe:uleHra Poccuu E.H. Enluuua>
620002, Exarepun6ypr, yn.Mnpa, 19

Ter,:(343) 389-95-67

E-mail: vlaclimir.vaskovskiy@url u.ru

Bacrxoscxnfi BnaAulrnp Oreronr.Iu

,{oxrop @usuxo-uareMarllqecKlrx HayK,

crapuufi uayuurrfi corpyAHriK, saeeAylouufi

orAenoM MarHerI43Ma rBepAblx reJI, HI4I4

$usurcu v rptzxra4uofi MareMarI4KI4,

tr4Hcruryr ecrecrBeHHblx HayK u MareM arI,IKLI,

O|AOY BO <Vp@Y hMeHIr 'repBoro

Ilpesugeura Poccuu B.H. Enrquna>

620002, Ercareprau6ypr, yn. Mupa, 1 9

Ter.: (343) 261-24-66

E-mail : nilcolai.lcudrevatykh@url u.r'u

W


