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3n64y;r.no paxnaaroBrqa Ha reMy oKoppo3Hf IIITHK-aJIIOMHHHeBbIX

c[JraBoB HOBOfo rroKoJreHHq)>, [peAcraBJleHHyro Ha coHcKaHUe yqcrtofi

cre[eHH AOKTOpa xnMuqecKHx HayK rro cfleunaJrbHocrl ' ,I 05.17 '03

<<TexHoJro f trfl 3JreKTpOxH M Hq ecKrrx t| poqeccoB u 3a UIHTa or Ko ppo3 H I{>>

Axmy an b Ho cmb me.rubt d ucc ep mu t4l't t't'

paspa6orKa 3ailIHTHbrx norpurHfi Anfl yBenHr{ elHr4fl, cpoKa 3I(CnJIy a'raL\krvr

MeriurJrr4r{ecKux KoHcrpyKrrt4fi ocraercs AocrarorrHo cJIo)KHofi zara\e'ir' Muol'oo6-

pa3r4e V cJrolKHocrb Koppo3r4oHHbrx ilpoqeccoB, rIporeKaroIIIHX rlpu KolI'faKTe

Marepr4aJroB c oKpylrarouluMu cpe AaMu 3arpyAHflIor paspa6orKy reoperHlrccKHx

rroAXoAoB, rro3BoJrqroulr4x ocyqecrBJlrrb B nolsofi Mepe oco3HasHufi tlt'l6op

cocraBa 14 cnoco6oe fionyqe:nkrtr e$SexruBHbrx 3aurI4THbIX noxprtrrafi. Idcc.tcAo-

Ba'vrfl, Koppo3r4oHHo-3neKTpoxprMnr{ecKrlx ra Sn:raKo-xI4MHr{ecKI4x cnofic'tB MCl'ar-

JroB H CfrJraBoB, Brrr4flHkrq arpeccr4BHbrx cPel Ha xapaKTep rlporeKa[r4fl' rlpol l.cccoB

B3aprMoAeficrsvrfl, flB1rqlorcfl HayrlHoit 6azoit [nfl co3AaHus' YrcHvrfl' o I(oppo3vv 14

3auIHTe MeraJrJron. B srofi cBfl3hr aKTyaJrbHocrb reMbl AHCCeprauI4oHHOfO HCCJIe-

AoBaHHfl or{eBHAHa v He Bbl3brBaer HHKaKHX couHesufi. TeuarHKa AHccepl'allHH

HarrrJra orpaxeHr4e 14 BKJtoqeHa n <Crparerl4ro Pecuy6JII{KI4 TaAxHKHcraH n o6la-

crn Hay Kvr v rexHoJrorr,ru sa 2007-2015r.> r,r s ((IfporpaMMy BHeApeHI4q saxttefi-

rrrr4x paepa6oroK e pecny6rure TaAxraKHcraH ua2010-2015 r.>.

Bu6op cocraBoB HoBbrx 3aUUrrHbIX rroKpwrufi Anfl craJIbHbIX I',I3Aelwn" KoH-

crpyKrluit u cooppKe:Hufi, o6ocHoBaH KoMfrJreKcHbIM HC[IOJIb3OBaHHeM CollpcMeH-

Hbrx 14 opr4fr4H€UrbHbrx MeroAoB HCCneAoBaHHfl KOppO3HOHHO-3neKTpOXHMHIICCKHX

cgoficrB MeraJlJrl4r{ecKr,rx crrcreM H 6azupyercq Ha pe3yJlbrarax aH.alrld3a lloJlyqeH-

HbIX AaHHbIX.
Ilenun duccepmaquottuoit pu^omu flBJrrrercfl paspa6orKa orIrHMaJIF,l{oro

cocraBa crrJraBos Zn5Al ra Zn55Al, nerHpoBaHHbIX 6epznnHeM, MarHI4eM' IIlcJloq-

Ho3eMeJrbHbrMH (l!3M - ca,Sr, ea) 14 peAKo3eMeJrbHbrMH (P3M - Sc, Y, ce, Pr, Nd,

Er) vreruurJlaMH, npeAHa3HaqeHHbrMr,r B KaqecrBe aHoAHOfO tIOKpbITI/'fi, Anfl' 3allu4TbI

or Koppo3HH CTaJrbHbrx KoHcTpyKuuit, uzgetuit I4 coopyxeHufi.

cmpy xmlpfr, codepucaHue u o6'uiin d uccepmst4tttt.

. AucceprarlHoHH an pa6ora cocroHr H3 qerbrpex I'JIaB, BBe/IeHWs' IrvTepa'lyp-

HOfo o6eopa, ocHoBHbrx pe3ynbraroB, BF,TBOAOB, CftHcKa Jlnreparypbl v rlpv)loxe-

'wit.pa6ora H3JroxeHa Ha 300 Jrr4crax reKcra, BKJIIoqat I15 ra6JII4tI, 162 pucyHKa

u 17 1 sauueHoBaHue IVTepaTypHbIX I4croqHHKoB.

B nepeoil znaee ilp4BeAeHbr nnreparypHble cBeAeHltq ro crpyKrypoo6pa3o-

BaHI4ro u cgoficrBaM uHHKa, aJrroMr4Ht4fl,6eprannnq, MaflHvrg., ulenoqHo3eMeJlLIIbIX

14 peAKo3eMeJlbHbrx MerzutJroB H CrrJraBoB c r4x yqac'rHeM, a raKxe rlo OKHCJICIl14lo H

KOppo3r,roHHO-3neKTpOXr4MHLrecKoMy rroBeAeHr4ro aHoAHbIX 3auII4THbIX TIHII K-aJlro-

Mr4HrdeBbrx rroKpgrrafi. CAelaHo o6o6ueusoe 3aKrIoqeHI'Ie 14 nocraBJIeHH 3allaqrl

Auccepralll4oHnofi Pa6orsl.
Bo emopoit zruqe rrpvBeAeHbl pe3ynbrarbl

3neKTpoXI4M Hr{ e cKoro IIoBeAe HkItI cII JI aBo s Zn5Al ra

I

r4ccneA oBaIHInfl. Koppo3 H Ol I HO-

Zn55Al, nerHPoBaHHbIX P3M



r4 3JreMeHTaMr4 IIA rpyrrrbr rrepr4oA,qecKofi raltmubl B sneKrpoJl'Tax Hcl' Nacl

u NaOH, B 3aBr4cr,rMocrr4 or pH cpeAbr. BrtqsreHo, tITo rroreHIrI'IaJIbI Koppo3I4H'

fr'TTr4Hroo6pa3oBaHr4s u perraccvBalinL HcxoAHbIX crIJIaBoB c pocroM KoHlrelll'p?-

tryrvnerr4pyroilIero rn.r."ra (0,005-0,05 *ac.oh) cMeularorcfl n o6racrb 'orlo)K'-

TeJrbHbrx 3Har{ euuit,, qro cBr4AerenbcrBye"r o rIoBbIIrr e'r4u Koppo3HouHofr c'rofixo-

cru 6a3oBbrx cnJraBoB zn5Al u zn55Al, qro o6rqcHfl,erefl' o6pa:oBaHHeM Solee

ycrofiu usoit Lr 6esAeoexruofi gauHrsofi nndHxu Ha rroBepxHocrll crrJIaBoB, O]'JIH-

qarcule fics, ycrofiur4Bocrbro K xnopHA-I4oHaM, coorBercrBeHHo B 3neKTpoiII4Tax

Hcl, Nacl ra NaoH pa3rr4rruofi. B AHana3oHe pH cpeA or 3 Ao 9' noreHlrl4ocTarv'

qecKHM MeroAoM ycraHoBJreHo yMeHbueH'e s 2'4 pa3a cKopocrl4 Koppo3l4l4 vc-

cneAoBaHHbrx crrJraBoB npr4 nerllpo Bal:lrn 6agosrlx cocraBoB nerupyrouel'o KoM-

rroHeHTa B rrpeAenax KoHrreHrparr'Lr 0,005-0,05 w,acc.oh- Hau6oJlee aKrHBIro no-

BbIIIIaIoT ycrofiq'BocTb K Koppo3HI'I Sc, Ce, Y' Be' Sr' 4o6aBKH KoTopbIX 3tlaqH-

TeJIbHO I43MeJIbqaroT CrpyKTypy rloKpblrl{fl '

Tpemon zila7a rrocBfltlleHa HccneAoBaHl4ro KI4HerI'IKI'I BblcoKoreMrreparyp-

Horo oKr4cJre Hn,fl, Bblrue yKa3aHHbIx crrraBoB, B TBepAoM cocrofl."uv' Me'ro^ol't

TepMofpaBHMeTp|4v|ycTaHoBJIeHo,I{To6eprarrrlufi,vtarnuilral{3MHe3}laqI41.CJII,Ho
yBenHqHBarcT oKncJrfleMocrb crrJraBo B, z P3M, oco6esHo cKa:Hlluia ra rrePu n' zsa-

r{r4rerbHo yMeHbrxaror. HaH6onee sS$exrHBHbrMH nerl4pyroilIl4Ml{ KoMrIoI{cHra-

MI4, CHI4)r(arcuI4MI4 cKopocrb OKLTCJIe HL{fl HCXOAHbIX CTTJIaBOB' gBJIflIOTCfl cKal ulvtit"

qeprafi, 6eprann uir u crpoHrlufi,. KaxyrrlHecr (esseKrr4BHrre) 3Hepfplv aK'rvrBallHH'

BbIrrpIcJIeHHbre rro AaHHbrM KLrHerHqecKI4x I4ccneAosaHlafi oKpIcJIeHrLfl' ctlJlaBoB'

HaxoAflTcfl B coorBercrBr4r4 c ycrofiqnBocrbro rrpu B3al4MoAeficrsl/M e KncJlopo/loM

Bo3Ayxa. Hnsx'r'r 3HaqeH r4flM 3Heprr4r4 coorBercrByer 6oJlbruaq cKroHrlocl'b K

oKr,rcJreHulo. onpe4eJreHbr Sasonrre cocraBnflIor,I'e rrpoAyKToB oKI4cJIeH',rpoit-

Hbrx crrJraBoB Ha ocHoBe zi-nt u nu6paHHbrx nerr4pyroull4x Ao6aeox H lloKa3aHa

r4x ponb B xoAe rrpouec ca B3av^,roAeircrBl4q c KHcJIopoAoM Bo3Ayxa'

B qem1epmoit zna6e rrpr4BeAeHbl pe3ynbrarbl I4ccneAoBaHHs reMrlepal'yp-

soir 3aBucvrMocr' rennoS r43vrqeer(r4x csoficre vr TepMoAI4HaMI4qecKHX $yrrxqufi

crrJraBo s zn-Al-p3M (Be, Mg, Lq3M). FIa ocnoBe aHaru3a ycraHoBJIeHo, t{ro c po-

croM reMreparypbr B Anail*or. 300-650 K renroeMKocrb cIrJIaBoB Bo3pac'raer'

Ha nel wron'y re[JroeMKocrr4 crrJraBoB BJrHfler Berl4r{r4Ha yAenbHofi renloeMKocrH

Ao6aeoK r43 
-pfl[a 

p3M. TenloeMKocrb cHl,I)Kaercfl c yBenI4rreHI4eM rlopfl/'lKoBoro

HoMepa3JIeMeHra. | Io ra3aHo' I {ToBBeAeHI4eBHcXoAHbIecf IJ IaBbIBeraMgl tpnno-

AHT K 3Harrr4TenbHoMy yMeHbrrreHlrrc 3HTaJIbrtvvr pacrBopeHl4fl' HafrAeHo' r,'l'o c

pocroM TeMrreparypbr H yBen,rreHr4eM AonH P3M pI 3JIeMeHroB IIA rpytlllbl Ilepl4-

o^r4qecrofi clrcreMbr B .rrnuuux c 7,n5Al n zn55Al 3Hrpoilr4fl' H sHraJlbtrrtfl yReJIn-

qr4BaloT sfl) a sHepfr4 s f u66ca [pI4 3roM yMeHblrlaercfl'

cne4yer orMerr.rrb, frocraBJreHHbre n pa6ore rIeJII4 14 3al,aqv AocTl',Ifrlyrbl n

peIrIeHbI B Aocraror{HoM o6reue'

CoorBercrBge Ar{cceprallnu cfieUuaJrblfocrl l  l l  orpacJll{ HayKH' I lo Ko-

TOpBIM OHa flpeAcraBJrfercfl K 3ailInre:

[raccep Ta*Iflo6Haoea 3.P. orgeqaeT $opnyne cnequunbHocmu 05,17.03 -

<TexnoJrofr4fl 3neKTpOXr4Mr4r{ecKr4X rrpoueccoB v 3ax\r4Ta or Koppo3vrkr>> -- HayKa o

rrpeBparrleHr,rrx BeuecrBa Ha rr,rex$a3Hbrx rpaH'u ax u s o6reMe pa3Jl'qHblx oag



rtoABrI,IqHueMQusuvecruxI4xLlMI' IqecKI4xcI ' I [Ltcnoco6axy[paBJIeHI4t] ' I ' I4MI4
flpoueccaMl4. B vacrnocrlr, Koppo3l4q 14 nporl'IBoroppo3l'Iounat 3aIrII{Ta KoHcrpyK-

qr,rouHblx Marepl'IanoB; 3JIeKTpoxI4MI4qecKI'Ie' *"""t"*""' Su:u'recrcue u xou6u-

itpo"u*rtur" tatoA"t o6pa6ornra noBepxHocrlt MarepnaJloB lt r'A'

Hayvurrfi acneKT pa6oru nau6olee rIoJIHo orpaxeH B noJloxeHllqx' llt'tno-

cfiMblx na salqtrry. Oruetru JI[Irrb ocHoBHbIe I4 npuHIIIlrrItaJIbHo Ba)KHble AJII

" 
i"i,u*u"o r^u 

-o 
s. t z. o 3, uo xoropoft BbInorIHeHa Al'rccepraqllt :

- B[epBbIe ycraHoBJIeHbI o6rqlte saronoMepuocrl4 I{3MeHeHI4t Koppo3l4ol{Ho-

3JreKTpoxlrMr4qecKr4x xapaKrepr.rcrr,K r,r Mr.rKpocrpyKTyp'r (npexae scero B o6ra-

cTI4IIoTeHIII{aJIoBllacc}1Ball}Ira)llccrregouaHH6lxc[JIaBoB:IIoTeHIII,IaJIcTa[NoHap-
noft ropposrau, KaK AJrt HeJrerI4poBaHHbIx' TaK lr AJUI [erLIpoBaHHbIx clJraBoB' Bo

BpeMeHu cMeulaerct B nonox;eflrnyro o6lacrl no Mepe BLIAepxKII B KI4cJIbIx'

nefirpalruux u ureroqublx cpeAax; yBeJII4qeHI4e KoHueHTpaquI4 xnopI4A-HoHoB

cuoco6crnyeryMeHbuIeHI4IoBeJIl,qI,iHbInoTeHuI4aJIaKoppo3l4r,II43yqeHH},lXc|IJIa-
BoB'cooTBeTcTBeHHoBoBceMI4HTepBa.JIepHcpeglr;[oTeHqI,IaJII'IKoppo3t4H.lll,tT.
runroo.pa:oe a'lrfl 14 peflaccr4Barryru cnJIaBoB c Ao6asxaN4la Jlerupyrcuero KoM[o-

nenra (0,005-O,OS tu"'ititt"tuo'rcq e o6nacm noJlox[rerlbHHx snaveuufi' vro

cBliAereJlbcrByer o [oBbIIIreHI4I4 Koppo3raonnofi crofiroc'rra c[JIaBoB' coorBer-

crBeHHo B KI4oJIbIX' nefi'rpalruux ll ueJIoqHbIX cpeAax; JIerI4p-oBaHI4-e Ill4HK-

arIIoMI4HrIeBbIt ..rnuuou pS'M r erIeMeHraMI4 IIA rpynnu 
""f i:11T:.T:?:*:

qlr(Ao0,05rurac.o/o)cuoco6ctnyeryMeHbIIIeHI,I IocKopocTI,IKoppo3l4l4ba3oBLIx

cnJIaBoB n 2-3 pasa, coorBercrBeHuo B KI4oJI6IX' nefirpalruux u llreJloqHblx cpe-

Aax; 
- ponb [pI4poAbI I4 KoHIIeHrpaquI4 Jlerl.pyrcqero KoMIroHeHra n $opr'alrpo-

BaHI'ru KI'IHer[rIecK[x lI gHeprerl4qecK]Ix flapaMerpon raso$aaHoro oKt4CJIeHI4s

KI4CJIOpOAoM I{3yqeEHbIX; flO AaHHoMy HaIIpaBJIeHI4Io [OIyrIeH ptA ]lHLIx BaXHbIx

tl HoBbIx pe3yJILTaroB; yt'u*'o"n"" rllnep6onu'recruft garon oKI4cJIeHLt cnJlaBoB;

nonyqeHEI AaHHLIe rro 3HaqeHI4tM raxyuleft cr 3nepFI4LI aKTI'IBaqI'Ilt ;

- AaHHbIe o xIlMI'FIecKoM Ia Sasoeon'r cocraBe IIpoAyKToB oKI'IcJIeIrHfl ItI4IrK-

aJrloMrl'lreBbrx c[JraBoB, flpexAe Bcero JrerupoBaHHblx' oco6enno npl'l BblcoKl{x

TeMneparypax; HafrAeH tf a:onlrfi cocraB [poAy(roB oKI'IcJIeHI{t HeJIernpoBalIIIbIx

LIJIerupoBaHHbIXCrUlaBoBI ' , I [oKa3aHO'qToKUHeTI ' , IKaoKI4CJIeHI ' , I t f loJTHOCTbIO

gfipeAentercq Qnsltro-xuvrlqecKltMl,I 
napaMerpaMl'I oKcI'IAHbIx ifas ra npupoAofi

oouu"llio"""quoAlrHaMr4qec(r,rMr,r 
uccrreAoBaHlrflMll AeraJrr43lrpoBaHa porrr, pII r

Qoprr,rnponanr'rt .*tpo"tt- *oppo3I4I'I Ha 6agosLx cflrlaBax Zn5Al u Zn55Al' a

TaKxe JIerLIpoBaHHbrx pa3JII4qHbIMlI go6anxaura; BrIepBbIe rlonyqeH r',r o6o6uleg

o6u'apn'fi KoM[JreKc AaHHLrx I1o cKopocrtM Koppo3I'II4' [pl4poAe I{ Kp]4c'raJlflI4qe-

crcoft crpyrrype rpexKoM[oHeHTHbIx MeranrllqecKl{x cllcreM Ha ocHoBe lluHKa I4

aJrroMnHr4r; BcKpbrr xapaKrep aoa4eftcrnux Ao6aBor Ha crpyKrypHoe cocroslll4e

CIIJIABOB.

3ro,6esyclorrro,Aa6rocHoBaHI{enpI4cyAI,ITLco[cKaTeJIIoyqeHyloc'tencHb

Aorropa no 
"naut-u"ocrra 

05'17'03 - <Texsolor[q greKrpoxuMl, qecKux npo-

qeccoB I4 3alrura or Koppo3I4I'I (xrarr'rrauec(l're HayKI'I))'

J



Cmenenu ofuocnoeauuocmu u docmosepHocmu ocHonHbx paynb'namoo u

pexomeudatlufi, cQopmynupoBatHbtx e duccepmaquu'

,Il,oc'ronepnoc'r" nony""trnblx pe3yJlbraron o6ecne'reHa I4cnoJIb3oBaHt{eM

ao"p"il"""ur* npu6opon I4 MeroAoB alurtrsa cT pyKrypHblx cnoficrs noryttcHlrElx

"o"t* 
tu""p"*o". npo""AeHa oueHKa uorpelxHocrefi excnepnueuraJlr'Hblx pe-

3yJlbraroB c llcrIoJIl3oBaHIreM coBpeMeHHbIx MeroAoB MareMarl4qecroii o6pa6or-

Kr4 I,r coorBercrByloulero [potpaMMHoro o6ecueqenlu'

Hayanan Hoowna u npaKmuqecnon SHtrttuJ|'ocmt pa6omu'

HaYunan HoBu3Ha'
Ha ocHose [poBeAeHHbIx t4ccneAoeaul'Ifi aBTopoM ycraHoBJleHr'l 3aKollo-

MepHocrI'I r43MeHeHr'It Koppo3l',IoHHo-?l:ItP:1lt"qecKl'Ix xapaKrepl4c'r'r4K Bbr IrI€

yKa3aHHLIx cnJIaBoB 
",na*'pon"ax 

HCI' NaCl u NaOH pasnuunofi rontlcurpa-

qrru, B 3aBI'tcI4MocrI'I or pH cpe4u; BbItBJIeHbI 3aKoHoMepHocrl4 I'I3MeHeHut KLIHe-

Tr4qecKLlX lt gHeprerl4qecKl'Ix XapaKTep[crI4K [pouecca BbICOKOTeMneparypHoro

oKI,ICJIeHI{ ]IccJIeAOBaHHbIX CnJIaBoB B TBepAoM cocrotHl',Ill; ycraHoBJIeHa poJrb

JIeMpyK'IqlIXgJIeMeHToBnQopurapoeaur,ru$anonorococTaBa[poAyKToBoKt4cJIe-
Hfi.g6agoslrxcIIJIaBoB".,o***uI4xpoJlbBMexaHI43MeoKI4cJIeHI,l';onpeAeJIcIIbI
3aKoHoMepHocTllI{3MeHeHu'TeMnepaTypHoigawrcrrrvroc.rurennoQualtuecKl4xXa-
paKTepl,rcrllK I'I TepMoAl'IHaMI{qecKI'Ix $yurqun JrerupoBaunblx cnilaBoB; tloJlyrle-

HbIypaBHeHI,I-f i 'oIII4cblBaIoUIlIeI43MeHeHI,If,SHTaJILIIII4pacTBopeHl4'H3yqeHlIEIx

CNJIABOB.

AemoPom snepabte:
- cLIHre3I'IpoBaHbI 14 IrpoaHaJII'I3I4poBaHbr c[JIaBbI Zn5 Al u Zn55 Al c P3M

(Sc, Y, Ce, Pr, Nd, Er) r'r Be, Mg' Ca, Sr' Ba s rBepAoM cocrotHlll'I;

- ycraHoBJIeHbI 3aKoHOMepHocrI'I I43MeHeHI4t Koppo3t',loHHO-SJIeKTpoxH i\ll4-

qecKI,Ix xapaKTepl'IcrllK cnJraBoB Zn5 Al u Zn55Al or coAepxaul4t peAKo3eMcJrL-

Hbrx MeralrJroB lr sJreM€HTOB IIA rpynnH nepuo4uueCrofi ra6luqu B gJleKrpon'|1'ax

HCl, NaCl u NaOH paultuuoft KoHIIeHTpaIITII' B 3aBI'IcLIMocru or pH cpeAbl;

-BbIqBIeHLI3aKoHoMepHocTI4I,I3MeHeHI4'IKI,IHeTI,IrIecKI4xI,IgHepreTuqecKux

xapaKTepllcrl,rK npoqecca BblcoKoreMneparypHoro oKI'lCJIeHI4t JIerI4poBaHlILIX

TII,IHK-aJIIOMI4HI{eBbIX cIlJIaBoB B TBepAoM COCTO'HIirI;

- ycraHoBJIeHa ponb JIerI'IpyIou[x sreMenroB n Soplanponannu $a:onoro

cocraBa [poAyKroB o*"fn*"" 
"nnu"o" 

Zn5Al u Zn55Al' coAepxaulllx P3l\4 u

uIeMeHTbI IIA rpyunrr flepr,roAllqecKofi ra6nraqrr' u [oKa3aHa lrx poJlb B MexaHIl3Me

OKI,ICJIEHI,If,;
- o[peAeJIeHbI 3aKonoMepHocrlt I43MeHeHI4t reMneparypHofi gael'lc l4N4octl4

renloQnsu'recKl{xxapaKTepl 'rcr l ' IKI{TepMoAI4HaMI'I t IecK[xSynruuu/tt loi ' iurrx
crrJraBoB zn5Al u Zn55Al u 'rpofinrtx cllrlaBoB cLIcreM zn5\l-Be (Mg' tll3M'

P3M) u Zn55Al-Be (Mg, U-l3M' P3M);
-noIyIIeHbIypaBHeHI4' 'onl lcblBa}oql4eI{3MeHeHI4'3HTaJIbnI,I I4pacTBope-

HI4t clrraBoB Zn5 Al u Zn55Al, JIerI4poBaHHbIx 6epulluevr I'l MarHlreM;

- MeTOAOM CXaUr',tpyrorqefi e'neKrponuofi MI4KpocKo[[I4 c I{c[oJItfoBaHI',IeM

MI,rKpopeHTreHocleKrpaJILHOrO aHaJII',I3a 3JIeMeHTHOTO COCTaBa I4CCJIeAOBaHa MfiK-

pocrpyKrypa JIerupoBaHHbIX cIIJIaBoB u o$Qexru vro4r'r<fraqlrpyrouero eogAeicr-

BI4,I JIerI4pyIoqflx MeTaUIJIOB'



IlPawnuvecxan qe"Hocmh Pafiomu :

Paepa6o'raunue oIrrI4ManbHLIe cocraBbl III4HK-aJIIoMI4HI'IeBbIX cflltaBoB 3a-

uluuleHbl AeBtrblo nut"*"ut" Pecny6'rraxra Tagxnrcracran u l'lclalrcroii Pecny6-

mrxul ' lpanI4npoBeAeHbrI ' Ixo[hITHo-f lpoMLIIrrJreHHbreucrrbrraHr't tBKaqecrBe
aHoAHbIx 3alrrrrrHblx norprrrufi Ha- u3'qeJll'r,lx tr3 c'ratw- (Axr ucnrr, anraq Ns998 o'r

17.07.2011r.).3rorroNlra.Iecrr ies$emoT}IcIIoJII '3oBaHu'aHoAHLIxcnJIaBoBB
KaqecrBe 3aIqI{THbIx norpurltfi craJll cocraBrlrer 8'1$ Ha I n'r2 gaurr'rulaeuofi uo-

BepxHOCTI4.
Paspa6oraHnar gKclrepnMeuTarbHat ycraHoBKa AJUI IT 3Mepeuut rellJloeMKo-

crr.r rBepAblx r"r, 1tuaJt# 'iateHr Pecuy6nuxr Ta'uxurutcran NsTJ 510) ucnolr-

3yerct B Hayq'blx t y"te;;;;po'1"t"u* na $usuuecxorr'r $arynne, e Ta4xur-

cKoro HauI'IoHaJIbHoro y"""tp""it"u u n Ta4xr'lrcroM TexHI4qecKoM yHl4Bepcure-

re I4M. aKar. M.C. Ocuuu''-'*-'ii;r*a4uu 
CogepxaHr4e Ar.rcceprarllrr4 B AocraroqHoi tuepe o'rpaxaer

[ocraBJleuHyro qenb I'r laAa'{u, HocI4T Jlorl4qecxui' aanepureHuufi xaparcrep' Pe-

3yJrbrarbl pa6ott o"pu*til' 
"'07 

n"tu"'"'* pa6orax' BKiIIoqat 2 rr'ronorpatfrara' 29

crarefi s peqeH3l'rpyeMblx xypganax' peKoMeHAoBansrx BAK npra llpertlAenre

p""rryOn"*" TaAxrarucran' Pa6ota 'raxxe anpo6upoBaHa Ha MexAyHapoAHbIx II

pecuy6lrarancruax rou$epeHlrl'ttx pa3nlrtlHoro ypoBHr' florryveuo 9 nareHros

Pecny6llrrra rua*t*".iui 
" 

oot*"'ut""t I4claucrofi Pecny6nurua I4pau'

Jlu,,uttf ierutadaemopt'3aKJltoqaercqBaHarI'I3enl4TeparypHLlx'IIaHHbIx'
HaxoxAeHr4r,t cnoco6og u piureuura nocraBJreHHLrX 3aAaq, MOAepHl'I3altl4I't ycra-

HoBKI4'[oAroToBKeunpone.uerruut,tccle4oearrtl i inla6opa.ropttblxycJloBl4'x'
cTaTr,rcTrrqecKoft o6pa6oire sKcnepr4MeHraJrbHblx pe3ynbTaToB' dopuynupoere

ocHoBHbIx noloxenufi I4 BbIBoAoB Al4ccepraql{['

C o omeemcme ue ae mop eQ ep ama cod epucau un d uccep matlu u'

B anropeQepa'e 4""c"ptuullll I'I3JIoxeHbI ocHoBHbIe floJloxeHl'tfl 14 BbIBo-

AbI, rIoKa3aHLI BKna,q aBTOpa 
" 

npo"tAt"noe uccJreAoBaHl',Ie' creneHb llolll43Hbl 11

npaKTl4qecKat3Haql4Mocrbpe3yJlbraroBI'IccJIeAoBaHI'It'o6cyxgeuslnoJlyqeHH6Ie

.IIaHHrIe. Ae'ropeQepa'r noJIHocrblo coorBercrByer coAepxaHl4lo AI'Iccepraul4oH-

noft pa6orrt.
H ed ocmamru d uc cep matluo uno it pafomrt :

flo pa6ore I'IMeIorct cneAylolqlle 3aMeqaHltt I'I Bollpocbl:

, 1. kls atattusa nccle4onannit' npuBeAeHHLIx Ha crp' 106 'altcceptauur u

crp. 1l aaropeQepa'ra He rcHo' B cBt3I4 c qeM Koppo3uonHble I4ccJleAoBaHltt [po-

BoA'Tc'BcpeAe,n"n"pon' 'uNaCl'xorrnpa6oreI4cnolb3yeTcq14Apyl. ' re9neK-

*ontl".t". 
roHrrHo, noqeMy o pa6o.re He rrpr{Be,qeHbr AaHHbre o roo$$r,ruuenre

Te[JIoBororepMl'IqecKoropacurupeHl'I{c[JIaBoB'crolrgeo6xoAl4MblellpuaHaJIrr-
ae pabote flapbl (crtulb - t'o*pu"""o' Koropble flpeAcraBntlot 6onrurofi I4HTepec

flpl,I [poeKTI',rpoBaHI'IE TexHoJIOfl{I',I l1x HaHeceHltfl '
' 3. Pe:ynrrar:aMl'I l4ccJleAoBaunit' npltregeHur'Ie B 'ra6tt' 2-4' crp ' 12-14 ar-

top.4.putu'" ta6tr' 2"6-2'8, crp' 71-11 Allccepralr[Il BbIqBrIeHa B3auMocBt3b

rraexayeoserT[BHocTblorraoausuqrapyrolrleronos4eficTBl4{cKaHA['uIl14HK-aJIIo-
*"rntl"uo 

"nnuuo"' 
H"-no*n"t"o' t'ottty noAo6nrre pe3ynbrarbl He upI4BeAeHLI



AJrt Apyrux Jlerlrpynqtrx KoM[oHeHToB - ZrrSAl uZn55Al' Koropble cocraBrltrIor

ocuoBy 3auII'ITHLIX norpurr',rfi '

4. B pa6ote He I'I3yqeHa oKI'IcJrteMocrL xorAKltx IIIlHK-anroMI4HI4eBbIx clrJra-

BoB, JIerI4poBaHHbIx yKa3aHHbIMI4 SJIeMeHTaMI4 fiepuoAl4r{ecrofi 
'ra6lnulr' Cpaeuu-

TeJIbHOe I,ICCJreAoBaHI4e oKl4cJrteMocrr4 Xr4AKr,tx LI TBepA6IX cnJlaBoB npeACTaBI4JIa

611 6olee no4po6uyrc r'rnsoprnlauuro KacarerlHo onpeAeJreHl'rs csofrcre AaHHbIx

CIIJIABOB.

5. I'Is n' 8 nuaoga He IroHflTHo' KaK o[peAentJlacb gKoHoMI'Iq or I'Ic[orb3o-

leayut pazpa6oraHnblx norpurraft' ecJrl{ yqecrb ror $axt' qro npl4 nne4enuu n 6a-

3OBOe [oKpbITI',Ie TpeTbero *o*"ot'"n'u MoxHo oxI'IAaTb Jrl{lub noBbrllleHl4e cToI'I-

tr,IoC'ru nOrpUrUi'
6. B cnncxe JII{TeparypbI no AlrcceprallfiIl Bcrpealarorct orAeJIbHbIe ccbIJIKI4'

cocraBJIeHHbIe ne no |OCTY'

B pa6ore raKxe MecraMll l4Melorcq rpaMMarlqecKve 14 crvrftlcrvrqecxne no-

rperrrHocrll. o4naro, 
".;;"tp" 

Ha yqer $antopa t3blKoBoro 6apr'epa' rpyAnocrefi

a ,ro""*u""at I43JIOXeHHOTo MaTepIT ana He Bo3HI4KaJIO'

OlueqerrrrrreHeAocTaTKI,IlIBoIIpocbI'Bo3HLIKIIII4eBxoAea}{allLv3aAl,rccep-
raquonnofi pa6o, rr, HaIrpaBiIeHbI B ocHoBHoM Ha yroqneul{e qacrublx BonpocoB I'I

HeraTI,IBHOHeBJII4t loruanoolr 'unuylooIIeHKyrJIaBHbIXHayqHLIXI4npaKTl' , Iqe-
cKl,rx pe3yJlbraroB Altccepralruosnofi pa6oru'

Pexonendatluu no ucnoJtb3osaHurc psynbmamor duccepmatluounoao

ucanedoeauun.
Pesylrraru llccJIeAoBaHI'It uoryr 6ntr IlcIroJIb3oBaHbI Muuucrepcrnou

[poMbIr[IreHHOCTI,r r4 no"t* ,"*"onot:rafi Pecny6rllrrra TaAXUXnC'ran, r'OCygap-

crBeHHbrMr4 HayqHo-3Kcnepr4MeHTaJrr,HbrMr4 r.r [poI,I3BoAcrBeHHblMn yqpexaeHl4t-

; tn Pecny6nr'rKl{ 
'faAxI'rxracran' MerarIJIoBeAaMI'l fl flpoI43BoAc'rBeHHI'lKaMI'I' a

TaKXeac[I,Ipa.HTaN|uv|Mafl4cTpaHTaM[By3oBxl4Ml{qecKo|oI4MeTannypnlqecKoro
npoipunr,3aHl{Malour}lxcfiBolrpocaMl4cI4HTe3aHoBbIXcrIJIaBoBHaocHoBeIrI'IHKaI4
aJrIoMI,IHI,ItlIIl3yqeHI4eMI'IXKOppo3I4OHHO-3JIeKTpoxEMI',IqecKI'IXraQraruro-xurrlu-
qecKlrx csoftcre.

3at<,nn"euue.

4t"a"ptuut" O6rlaosa 3'P' rnnsercs 3aKoHqeHHbIM Hayt{Ho-I'IccreaoBa-

TeJrbcKI,tM TPy.qoN4, BbInoJIHeHHt'IM Ha coBpeMeHHOM HaTIHOM ypoBHe' B pa6or:e

[pI4BeAeHbI BaxHbIe pe3yJlbrarbl' rlo3BoJlt]oullte orHecrl4 I4x K peureu[]o rpynuofi

Iliy""lf 
"p"OleuH. 

B iua"ro"r", Ha ocHoBaxr,[r caMocTo.{reJlbHo BbInorlHeHHbIx

aBTopoM 3Kc[epI4MeHTtuIbHLIx uccle4oaanrafi peureHa a(Tyanbna;I HayqHaJI [po-

6reva s o6lactlt rexHoJlornl4 gJleKTpoxllMllqecKux npoqeccoB n 3aull,trbl or Kop-

pornu. Paspa6oraHuble aBTopoM cocraBbl HoBbIx Koppo3uoHsocrofirnx cnJIaBoB c

cyuIecrBeHHbIM rIoBbIfireul'Ier'l s$$errraeuocru Aefictsus aHoAHblx 3aIIrI4THLIx no-

;ffi;t;; 
"rrnu"ou 

,n'Al u zisitt' rlerllpoBaHHblx MarI'IMti Ao6aeraNala peAKo-

3eMerbnLx *"r*nou t erIeMeIIroB IIA rpynnu nepl4oAllalecKol' vtoVr 
l-ll'e-]--fl

I{cIIoJIb3oBaTbc'AJI'yBenI4qeHI4{cpoKagKcn[yaTaIII4I,IcTaJIbHbIxI(oHc,rpyKIII4uII
ItsAerlti' floly'renuHe aBTopoM pe3yJlbrarll' a raKxe BbIBoAbI H 3aKrIoqeHI'It

AOCroBepHbI' 
6



AHaJrH3 AHCCep rawv kr aBTope$epara Aaer ocI{oBaHHe cr{I4Tarb, r{TO Aktc-

ceprarlHoHHaq pa6ora o6ralosa 3rae4yIno PaxuaroBHqa <Koppoaur UHHK-aJIlo-

M'Hr,reBbrx crrJraBoB HoBoro rroKoJreHuf,)) coorBercrByer rpe6ona*r4fl", <<lloloxe-

Hr4fl.o [opqAKe rrpr4cy]r( re',vrfl, yqeHbrx crerleH€fi)), yrBep)KAeHHoro rIocraHoBJIe-

Hr4eM rlpannr.n".r"a pecuy 6tmrcuTaAxraK,craH or 26.11.2016 r', Ne505, npegr-

f,BJrfleMbrM K AoKTopcrofr Ar4ccep rar\vrvr,a ee aBTop AocroHH npI4cy)KAeHI4r yueHofi

crerreH' AoKropa xr4Mr4r{ecKr4x HayK rro cileul4aJlbHocrl4 05.17 '03 - <TexHonor's

SneKTpoXI4MHqecK|4XllpoueccoB],Z.3afi\v|TaoTKoppo3v[v|>>.

OQuuuaJrbHbIf i  onnoHeHTt

AOKTOp TexHI4r{ecKI4X HayK' AOUeHT'

H.o. npo$eccop ra$egpbl rpol43BoAcrBo

MaTepHaJIOB, TexHoJIOfI',Iq 14 OpfaHI43aUH fl

cTpoHTeJrbcTBa TaAXHKCKOI'O TeXI{HL{eCKOI
f ,u^AoB Ax.X.

yHuBepcnrera I4M. aKaA' M'C' Ocuvtt't

.Agpec;134025,Pecny6rlHKaTaANuxvtsra['r 'f lyuaHoe'
,rporrr.Kr aKaAeMI4KoB PalNa6oBbIX' l0' TTy nvr' M'C'
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Ocpruu

H. HayK, AoIr., I4.o. npoQ. Canaona /\N'X' gaeepflro

ro Cosera TTV I4M. aKaA. M'C ' Octttyrt,-r Cosera TTV I4M. aKaA. M.U. ucr4wl, -
Kr4x HayK, AorIeHr 'dzfz:7 casapoe o'M'
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