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OT3bIB
ne.4yrqefi opraHra3arrywt- HayrHo-uccneAoBareJlbcKoro rlHcrrlTyra Ta4xuKcKoro
HarlLroHzubHoro yHr4Bepcurera Ha ALrcceprar{r{oHHylo pa6ory Sruosa Eaxrra6pa
EaAanosuqa Ha reMy <<@[slrKo-xLrMprrrecrue cnoficrBa aIIIoMLIHLIeBbIX crIJraBoB c

DJTeMeHTaMuII u III rpynn uepr{oALrqecrofi ra6nuqsn, npeAcraBneHHylo Ha corc-
KaHue yueuofi crerreHrr AoKropa rexHuqecKlrx HayK ro cnequallbHocrlI 02.00.04 -

Sueauecrcafl.xvrvtvrfl

qECKLIE ceoficrna rpyrn nep14oALI-
.recxofi ra6luqrn BbrrroJrHeHa B na6oparopklr,I Koppo3LIoHHocrofircux Marepl{€uloB
I4ucruryraxvrMukrnvr.B.IrI.HLrKLrrLrHaAHPecny6turcuTaAxurucraH.

,{nccepraqlrfl cocrorar r{3 BBeAeHLrr, TrflTvr rJIaB c o6qurvrn BbIBoAaMv n 3a-
KJrrorreHueM, a rarcKe r{3 rrpr4noxeHr'rr, 6u6tuorpa6uuecrofo crr?IcKa Lr3 176
HauMeHoBartuit. O6rqufi o6rdrra pa6orrr, BKJrroqa[ [punox{enl{r, cocrasrser 275

,{uccepraquonHas* pa6ora 3ruona Eaxruepa BaAaros[.ra ((OI,I3IaKo-xLIMLI-

e ceoficrna aJrroMlrHueBbrx crrJraBoB c sneMeHTaMI{ II et III rpvrrn nepI4o.III4-

crpaHurl KoMrIbK)TepHoro ua6opa.

ArcryamHocrb reMbl
Tevra Aucceprarluvr rroeBflrrleHa uccneAoBaHLIIo Svrsurco-xLIMplrlecKltx ceofi-

crB crrJraBoB €urroMr{Hvrfl, c ereueHrauu II v III rpyrlrt llepzo4u.recrofi cLIcreMbI
gJreMeHToB 1.14. MenAeleeBa u parpa6orKe clloco6on cunre3a HoBbIX [epcrleK-
TTTBHrIX cocraBoB EUrroMLrHI4eBbrx cfrJraBoB, uto, 6ecclopHo, flBJlterc.fl oAnoft ns

aKTy€rJrbHefiruzx npo6revr coBpeMeHHoro MarepLI€uIoBeAeHI4t r{ TexHoJIorLrn KoM-
IIO3IIIILIOHHbIX MaTepLI€lJIOB.

,[4SSECTHO, TITO HA CETOAHfl VT, BIdAIdMO, B NEPCTIEKTZBC AJIIOMIIHI4EBbIE CIIJIA-

Bbr ocralorcr ocHoBHbrM (uocne craJrur, a B MHorux Ba)KHIIX o6racrsx BoBce rJIaB-

nrrvr) KoHcrpyKrIr{oHHbrM Marepu€LnoM, I4MeIorII4M sce 6a3onble ocHoBbI Ans 9To-
ro. floerorray nro6rre LrccJreAoBanvrfl., HarrpaBneHHble Ha pelxeHue rcpynuoft Hay.I-
nofi lpo6JreMbr r4Jr?I TexHu.recKofi 3a4arrvr, orHoc.xrlefics r alroMLIHIleBbIM crIJIa-
BaM, rrpuo6peraror craryc npuopr,rrerHbrx. Tevr 6onee, ecJII{ TaKI4e I4ccneAoBalrtur



rrpoBoArTc,r B paMKax AoKTopcKor{ paooTbr, rAe cTaBrTcr aKTyaJrbHbre 3a4allu vr
peuarorcr Kpynr{bre HayrrHbre [po6neMbr. AKTy€urbHocrb Bbr6paHHofi reurr uc-
cJIeAoBaHr4r, KpoMe rofo, o6ocnosrrBaerc-f, TeM, qro pacrul{pflet o6nacrb npl{Me-
HeHLrf €urroMrrHlreBbrx orrJIaBoB, o6ecne.rznaer eSSeKTLrBHoe ynpaBneHr4e rexHo-
Jrorutre cKLrMr4 rrp oqeccaMr4 Lrx crrHTe3 a Lr [epepa6 omu.

HaY'urar HoBI{3Ha
Hayuuax HoBLr3Ha pa6orrr 3aKnroqaerc-{ B ToM, rrro BrrepBbre:
-onpeAeneHrr SasoBbre cocraBn.f,rorque cnJraBoB cr,rcreM Al-La, Ce, Pr u Nd;
-ycTaHoBJreHbr TeMrrepaTypHbre v KoHrleHTpaqproHHbre 3aKoHoMepHocTLr

oKLIcJIeH?Ix 6uuapublx u MHofoKoMIroHeHTHbIx crIJIaBoB €uIIoMpIHrI.rI c gJIeMeHTaMLI

II z III rpymr flepuo4u.recrcofi cucreMhr rrpr{ BbrcoKLrx reMrreparypax;
-ycranoBneH Sa":onufi cocraB rrpoAyKToB oKktcJreHkrs clraBoB 14 coeAuHe-

HHfi yrca:aHHbrx cr{creM r{ o[peAeJreHa ero ponb B rrpoqecce oKr{cneHlrr;
-orrpeAeneHbr 3HTarrbtrurkr pacrBopeHnfl. vr o6pa:onaHvrfl crrraBoB r4 coeAkrHe-

nuia Al-La, Ce, Pr, Nd rrpu craHAaprHbrx ycnoBnrx;
-ycTaHoBJreHbr 3aKoHoMepHocTr4 kr3MeHeHr,rr TeMnepaTypbr rrJraBJreHLrt coe-

Au:aeuuit B 3aBr4cr4Mocrr't or cocraBa v rrpr4poAbr Bcero pq4a P3M c [posBneHrleM
rerpaAHoro eQ$erra;

-ycraHoBJreHa reMleparyp laafl 3aBneI4Mocrb renrtodvrxocrlr n roe$QzqlreH-
Ta rerrJroor4aqv crrJraBoB AI-La, Ce, Pr, Nd;

-orrpeAeneHbl 3neKTpoXI{MHrIecKLIe xapaKTepucTlaKl4 crInaBOB CI4cTeM Al-Zn

Cd, Ga, In n cpe4e3Yo pacrBopa xJropr4Aa Harpufl;
-o[pe.qeneHa B3ar{MocBr3b }I3MeHeHr4rr $u:ur<o-xr{MLTrrecKux csoficrB c Ar{a-

fp aMMaMr4 cocTorHvrs. vr3YrcHHbrx crrJraBoB ;
-pacKpbrrbr MexaHr{3Mbr Lr 3aKoHoMepHocrkr oKr4cJreHnfl, N.vrp.Kvrx gnofinrx z

MHO|OKOMTTOHeHTHbIX €UIIOMI4HLIeBbTX C[naBOB npr{ BbTCOKUX TeM[epaTypax, [O3-

Bonrrcrlve o6ecneqrrrb eSSercrnnHoe ynpaBJreHze [poqeccaMvr Lrx cLrHTe3a, JrLr-
Tbfr 14 reprraoo 6pa6orrcu ;

-LI3yrIeHbI IIapaMeTpbI OKI4CIeHI4-fl TBepAbIX €UIIOMIzHI{eBIIX CTIJIaBOB, neO6-

xoAr{Mbrx Anr olpeAeneHl4ll TeMrreparypHoro pa6o.rero [opora r{ ycraHoBJreubr
3aKoHoMepHocrrr Brrkrfllrtkrfl, BToporo r4 Tperbero (.rerneproro) KoM[oHeHToB Ha
oKr.rcJrreMocTb €ulroM?r]F{vrfl B 3aBr4cI4MocTLt Hx sra:zrco-xl4Mr{qecKr4x cnoficrn;

-orrpeAeneHbr oHT€Llrbrrvru pacrBopeHurs. kr o6pasonaHvrfl urTepMeralnraqe-
cKr4x crrrraBoB (IAdC) uurroMr4Hr,rr c peAKo3eMeJrbHbrMLr MerairJraMz (P3M) pflAa
La, Ce, Pr u Nd npu craHAaprHbrx ycnoBr4rx; Anfl crrJraBoB €rrrroMr4Hr4{ c JraHTaHoM
xapaKTepHo AByKpaTHoe yBenr4qeHrre 3HT€rJrbrr?rv pacTBopeHvrfl rro cpaBHeHr4ro c
rrr,rcrbrM aJrroMr4Hzevr. ,.{nx clJIaBoB Al-Ce, Pr, Nd nao6opor-cHr4x{eHr{e;

-rroKa3aHo, rrro rro Mepe yBenrrqeHr4.rr coAeplKaHvrfl. P3M B cocraBe coeAr{He-
le.uit rra6rLroAaerc.f, rroBbrrrreHvre Lrx gHTaJrbrruu pacrBopeHLrs,; Mr{H[MyM gHTnJrbrrr{r4

pacrBopeHLr.rr coorBercrByer coeAr4HeHLrrM cocrana AI2P3M;
-BbrrBJreHo, rrro ryronJraBKze coeALrHeHr{r cocraBa AI2P3M raMeror MaK-

cnMaJrbHyro oHraJrbrrr4ro o6pasoBantrfl; Aamnefiruuir, pocr KoHrleHTpa:guz'Lr P3M
rrp Lr B oAlrr K oHIDK e Hlrro g HTaJr brrvr4 o 6p a: on anux ;



-pr3freHbr gneKTpoxlrMuqecKue cBoficrBa crrJraBov AI-Zn, Cd, Ga, In u pas-
paooTaHbr HoBbre cocTaBbl IIpoTeKTopHbrx crrJraBoB Anr 3arlluTbr cTaJrbHbrx KoH-
crpyKrlulr u coopy)KeHwr oT Koppo3lrLr B MopcKoll BoAe.

,{ocro nep Hocrb u o6ocHoBaHHocrb [oryrreH Hbrx pe3yJr braroB

,{ocronepHocrb z o6ocnoBaHHocrb c$opuyrrrpoBaHHbrx BbrBoAoB 14 3aKJrro-
qelluvr AI{ccepTaIII4LI [oATBep)KAaeTC{ [CrrOJrb3OBaHr{eM TaKr4X nepeAoBbrx 3KC[e-
pHMeHTaJIbHbIX MeTOAOB I{CCneAOBaHVrfl9 KaK SneKTpOHHafl MkrKpOCKOrrr4.rr, peHTfe-
noSasnuit alrrar'uz, I4K-cneKTpocKotII4t, Kuuropvrvrerpkrfl. pacrBopeHLrq, rroreHrlr{o-
craruqecKurft ueroA, MeroA (oxJIalI{AeHUA>>) a raKx{e r4clonb3oBaH[eM coBpe-
MeHHrIX KoMrlbrorepHblx [porpaMM o6pa6orxr{ AaHHbrx, yAoBnerBoplrreJrbHbrM
coBrraAeHr4eM sKcnepr{MeHTurrrbHbrx AaHHbrx.c r4MeroquMr4cfr B nr{TepaType.

[ocrarovHo BbIcoKIafi ypoeeur anpo6 a\vru ronyqeHHbrx pe3yn sr aron (26
crarefi B peIIeH3IrpyeMbIX )KypHanax ua llepeuns BAK P@, 3 crarbur B HayqHbrx
v34anurflx CIIIA u Vl:r'guu I4 rropflAKa 30 uayrrHbrx AoKnaAoB na roH$epeHrlr.r.f,x
pa3nl{qHoro yponux) TaKxte tBJlrerc.r BecoMbrM cBr4AereJrbcrBoM AocroBepHocrkr
u o6ocnoBaHHocrr{ nonyqeHHbrx pe3yJrbraroB.

[parcrnvecrcafl IIeHHocrb Ar{cceprarluonnofi pa6orrr cocrolrr B ToM, trro
Ha ocHoBe oKcrIepHMeHTaJIbHo uonyvennofi zn$opvraquz u BbrrBJreHHbrx
3aKoHoMepnocrefi pa:paSoraHbl cocraBbr aJrroMr.rHr.reBbrx crrJraBon, o6la4arorqux
srrcoKofi xapocrofiKocrbK), TepMlrqecr<ofi u repMoAr4HaMr{rrecKoir ycroiauuBoc-
Tbro, rrf,Tb Lr3 Koropbrx 3arrluqeHbr rrareHTaMn Pecuy6rzrz Ta4xzKrlcraH.

B nacrosulee BpeMr oAHa uz paspa6oroK aBTopa (cneqculaB, rrareHr Jtlb TJ
212) npuMeH{erct B npoLI3BoAcrBe rorocrdvtrrrx BcraBoK Anf, sneKrporpaHc-
rroprHbrx cpeAcrB r. [yruau6e.

Pa:pa6oraHHble aBTopoM cocraBbr nporeKTopHbrx crrJraBoB Ha ocHoBe
€trIroMI{HI4g. c Ao6aBKaMa rIr4HKa, raIrlrr4fl. u LrHALrfl MoryT 6rtm zcuonb3oBaHbr B
KaqecrBe aHTl4Koppogufinrx uorpurnfi Anfl Mer€urJrr4rrecKr4x uz4etnfii, v
KoHcrpyKr\vir, a npeAnaraeMa.rr rexHoJrorrrr cr4HTe3a a[roMr4HlreBbrx crrJraBoB
oTKpbIBaeT BO3MO)KHOCTb KarreCTBeHHOfO yrrpaBneHr4r BbrCOKOTeMrrepaTypHbrMr4
upOqeCCaMLI lI 9KOHOMHOTO paCXOAa IIeHHbIX MeTUUIIOB.

Harconeq, BbIBeAeHHbIe aBTopoM Ha ocHoBe gKcrrepI,IMeHTa reopLrrraqecKl{e
BrIKJTaAKLT rBJrlrrorcl cyqecrBeHHbrM AorroJrHeHr4eM B o6nlyro reopr4ro BbrcoKo-
TeMrrep aTypHof o oKr{cJreHr{rr MeTaJrJroB LI cIIJraBoB.

PenovrenAarlrr rl [o racrroJr b3oBaHr{ ro pe3yJr braroB rr B brBoAoB

ArrccepTarluu
Peaynrrarbr 14 BbIBoAbr Alrcceprarluu Moryr 6rrm ucrroJrb3oBaHbr B Ha1..rHo-

LICCJIeAOBaTeJIbCKLIX, Hayr{HO-npOI43BOACTBeHHbrX yqpe)KAeHt4flX, 3AHVrMarOIIr{XC_g

pa3paOOTKOI{ TeXHOJIOTLII4 IIpOI43BoAcTBa vI3KOIIJIyaTaIILIkI aJIK)MIIHLIeBbIX CIIJIaBOB,

uzaetuit Lr3 HLrx, a raKlKe n yue6uoM npoqecce B rexHr{rrecKrlx BY3ax Pecny6nu-
ru TaAxraKr4craH z 6rurxHero sapy6exrr



Jluqnrrfi BKJTaA aBTopa rBJrrerc.fl orrpeAerrxlolrlklM B aHaJILI3e cocrotHllrl

upo6leirln, [ocraHoBKe 3aAaq, rrJraHr{poBaHuvr gKcrIepuIMeHToB, rlpoBeAeHvru Lr3-

vrepeunfi z pacudroB, r4HTeprrperarllTrl pe3ynbraroB tI $oprr,rynupoBKe BbIBoAoB,

rroAroroBKe LI HanI4caHI{Io HayqHbIX uy6luraqufi .

Co4epxaHue aBrope$epara u ony6nuKoBaHHble no reMe HayqHble rpyAbl

aBTOpa rroJIHocTbIo oxBaTbIBaIoT ocHoBHOe coAepx{aHlle AplccepTaI\vu.

3alre.raHr{e rro Alrccepralluonnofi pa6ore
L. Her neo6xo.4uMocrlr npr4BoAlrrb 3HaqeHLIt lI3MepteMbIX [apaMerpoB,

HanprlMep, 3Heprlrrl aKrr4Barluu, c yKa3aHLIeM pas6poca (runa lL4+3 wvr9@4 Ha

qrp.l lI-ll4 u n ra6t. 2.16-2.19 Araccepra:quu), rocKoJlbKy o6o sc€Na eroM rlo-

4po6no oroBopeHo B Mero4rauecrcofi qacrvrpa6oru.

2.Ha crp. 181 (ra6n.4.2) ycpe4nennoe 3HarreHlre reIUIorbI pacrBopeHut

aJrroMrrHr4 s. yKa3aHa rar 4601 ,{x/nrom, B ro BpeMf, KaK oHo paBH o 4401 ,{Ncluonr.
3.Ha pLrc. 5.7 (crp.231) rplrBeAeHa <<3aeucuMocrb crall?IoHapHoro

IIOTeHI{LIaJIa OT ...), fAe He yKa3aHO, KaKa.[ I{pLIBAfl, K KaKOMy CIInaBy OTHOCLITC.f,'

xorf, ro reKcry (ctp. 226-227) craHoBllrctr.scHo, qro K qeMy.

4. KosS<frlrILreHT TerloorAarrz He rBJrf,ercfl $yn4avrenranrnofi xapaKre-

pzcrurofi BerrlecrBa, rrogroMy B Ar{cceprar\krvr coBceM ne o6sgareJlbHo 6ruo rtpv-

BOALITb efo TeMrleparypHble 3aBucl{Mocrl{.
5. Anorurre cnofiqtBa cfrJraBoB cr4creMs AI-Zn (Ga, In) I{3yqeHo roJIbKo B

o4Hofi cpeAe. Moxno rvrlea ocHoBe pe3yJlbraroB gKcrIepIaMeHToB rlo roJIbKo oA-

nofi cpe4e roBoplrrb o rrporeKTopHbrx csoficreax BeulecrBa B IIeJIoM, Borlpoc

cuopnuft.
6. B rer<cre BcrpeqaK)Tcr prA HeyAarrHbrx BbrpaKeHvtit, wecraMLI AonyuleHbl

rpaMMarr{qecKze oruz6xu (nanpuvrep, crp.153, ronr.recrBo BBeAeHHoro cKarIALIl

aHarrofr.rqHbre rrpeAbIAyIrILIM. upeAbIAyIqLIM - rlero?) 4anee crp.I9,41,54,123,152 u

Ap.).
7. B rercre r{crron*yercr cJrr4rrrKoM MHoro a6penuaryp, xort B TeKcre oHI4

pacruu$poBblBalorcx, 6rrno 6sI nyurue upLIBecrLI tIX orAeJIbHo.

YrasaHurre 3aMer{aHr,rt He cHuxaror nayrHofi I4 rlpaKTl{.recrofi 3HarI}IMo-

crr4 BbrrroJrHeHHbIX aBTopoM pa6orbl, He 3arparvBaror AocroBepHocrb 3aKJIIoqe-

lo.uit u BbrBoAoB Alacceprallnl4.
3arc;rroqenue

,{uccepmrlr4oHHa.rr pa6ora 3ruona Eaxruepa EaAarosuqa Ha reMy <<@ugz-
Ko-xlrMr{rrecKLTe csoficrea alroMlrHI{eBbIX crIJIaBoB c gJIeMeHTaMvr II u III rpyrlrr

flepuo4ra.recKofi ra6luqu), [peAcraBJreHHat Ha coLTcKaHlze yvenofi crerleHl4 AoK-
Topa rexHr{qecKr4x HayK rro cuerlr4€ulbHocrll 02.00.04 -QusuuecKa{ xuMLIfl, Bbr'

rroJrHeHa Ha BbrcoKoM HarIHoM ypoBHe, B paMKax [ocTaBJIeHHbIX 3aAaq flBIIfleTCfl.

3aKoHqeHnofi nayrHo KBurJrr{Szr<aqzoHnofi pa6otofi, n roropofi [peAcraBJIeHbI

pe3yJrbrarbr BbrrroJrHeHHbrx aBTopoM HccneAoB arruit u paspa6 oroK, Iro3BonI{BIxHX
ycraHoBr{Tb MexaHr43M vr 3aKoHoMepHocrb }I3MeHeHI4t Qlaeuro-xLIMIlqecKLIX



cBoLIcrB €uIIoMI4HLIeBbrx crrJraBoB, HaloJrHenHbrx gJreMeHTaMkr II 14 III
puoAllqecrcofi ra6nLIIIbI B 3aBLIcrIMocrr{ or reMrreparypbr, cocraBa r.r
crrrraBa, cocraBa rrpoAyKToB peaKrlufi ssanNao geitcrnu'., pa:pa6orarr

fpynr re-
cTpoeHr4rr

HOBbre co-
craBbl cIrJIaBoB, a raKll(e onpeAen[Tb B3aI{MocBr3b 3TLrx [3MeHeHrrfi c 4uarparra-
uofi cocrofllnvIfl, qro B cyMMe .aBJl-f,ercr KpyrrHbrM Haf{HbIM AocrtDr(eHr{eM, cy-
IrIecrBeHHbIM BKJIaAoM B Suszuecrcyto xLrMzIo urflroMlrHr{eBblx crrJraBoB, na4€NHofi
uayvHoft ocHosofi Ant pinpa6orr<z HoBbrx KoHcrpyKrlr4oHHbrx Marepr4€LJroB Ha
€rrrroMr{Hkr esofi ocHoBe.

flo ceoeft arryzurbHocrl4, nayruofi HoBr43He, o6rervry BbrrroJrHeHHbrx rlccJre-
goeauuit I4 rlpaKTn.recroft 3HarII'IMocrLr [onfreHHhrx pe3yJrbraroB rrpeAcraBJreHHa.rr

'pa6ora coorBercrByer rpe6onaulltM rryHKros 9-14 floloxenzrr o rroprAKe rrpv-
cylKAeHl4tr f{eHbIX crenenefi, yrBep)KAeHHofo llocraHosJreHlreM llpanurenbcrBa
Poccuficrofi (De4epa\uv sa l'{b842 or 24.O9.2013 roAa, rrpeAb{Brrf,eMbrM K Ar.rc-
cepTaIILUIM Ha coI4cKaHVe yteuofi crerleHll AoKTopa HayK, a e€ anrop AocTor4H
rpucy)KAeHkrfl. eMy I{cKoiraofi yvenofi creuenr4 AoKTopa rexHraqecKnx HayK rro cle-
rI 14 zln b H o c ru 02 .0 0 .0 4 - $uzuue cKa-{ xvrMLrfl .

[vlcceprar{I4t, aBrope$epar r{ or3brB o6cyx4enrr z o4o6peHbr Ha 3aceAa-
HuLr V'IeHoro coBera Hayvno-nccneAoBareJrbcKoro vHcruryra Ta4xzrcKoro
Har{HoHarrbHoro yHrrBepcr4rera 07. 0 6.20 16 r., uporoKoJr J\b 1 0.

Orsrrs cocraBr{Jrr4:
Tyfi'ruen lllapo$nililvH, AoKTop Susur<o-vrareMarLrqecKr{x HayK, upo$eccop,
nay'rHrrfi pyKoBoAI4reJIb Orgera $uzurcu KoHAeHcr4poBaHHhrx cpeA IileI
Ta4NnrcKoro Harlr4 oH€rJrbHoro yHr{B ep cr4rera (THY) ;
Caruxos Tarofirvrypo4 Xautonuu, AoKTop Sz:ur<o-nrareMarr{qecKrax HayK,
npoSeccop, rJIaBHbIfi nay.umrfi corpy4Hzr< OrAela fa:zKr4 KoHAeHcr4poBaHHhrx
cpeA lil/fuI Ta4xurcKo ro HarlzoH€urrHoro yHLr Bep cr4rera (THy),
734025, Pecny6nurca Ta4xzKlrcraH, r. ,{ylau6e, upocuerr pyAarcu, 17,
reJr. : (992-37)227 889 5, Sarcc : (992-37)2217 7 11, E-mail : tgnu@mail.ru.

,{orrop Szs.-lrar. HayK, upoSeccop,
nayvnufi pyKoBoArlTeJrb OrAela Szsuru
KoHAeHcr4poBaHHhrx cpeA IilrfuI THY

loxrop @zs.-ruar. HayK, npo$eccop,
fraeHrrfi nayunrrfi corpyAHr{rc Or4ena

III.Tvfi.rzea

Srasurw KoHAeHcr4poBaHHbrx cpeA IilfuI THy T.X.Canzxos


