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o$uqzanbHofo otlrloHeHra Ha AacceprarlaoHHyro pa6ory O6ra4ona 3ue4ynno
PaxuaroBl'Iqa <Koppo3'fl, III,IHK-aJIT'MHHH.B'IX cIrJraBoB HoBoro rroKoJre 'Hfl>>,
rlpeAcraBneHHyro Ha coI4cKaHI4e yvenofi crerleHl4 AoKTopa xr4Mr4rrecKr4x HayK
ro cneqllaJlbHocrlr 05. I 7 .03 TexHoJIorHfl DneKrpoxraMrlsecKr4x rrpoqeccoB u
3auIHTa OT Koppo3krr

AxmyunbHocmb usdpanuo it meJwbt duccepmaquu

Ar<ryanbHocrb reMbl I4ccneAoeaHl,Ifi, nrt6pauuofi cor4cKareJleM, couueuzfi

He BbI3bIBaer. Oua o6ycnoBJIeHa ueo6xoAHMocrbro AeraJrr43srluu xr4MkrKo-

rexHOJIOfI'IqecKI{X OCHOB npoqecca npoTr4BOKOpposuosuofi 3arrlr4Tbr qepHbrx

Mer€LIIJIOB TIOKpbITHflM]a Vr3 CIJIaBOB rlBerHbrx MeraJInoB B XOAe 3Kcnny ararllIu

ugrerufi, B pa3nl4rrHblx arpeccI4BHbIX cpeAax, npg)KAe Bcero f€l3oBbrx

KI4CnOpoAcoAep)KaIrIHX, npHr{eM rIpI4 rroBbrrrreHHbrx reMrreparypax. B AaHHOM
HCCneAoBaHI4H CocpeAororreHo Ha crrnaBax cr4crewu Zn-Al, coAepxaunx 5 u 55
wac.o/o €urroMllHvrfl (fanrsan I u II, coorBercrBeHHo). Bropofi, He MeHee eaxgrrfi

acfreKT ueo6xoAraMocrb

uoxprnufi r43 Zn, Al

Mer€urnl4rrecKoro KoMrIoHeHTa. lanurrfi acIreKT npo6leurr AarreKo He [pocr.
flprzpo4a H KoHIIeHTparJLrfl nernpyroilIero Mer€urna, KaK y6eaurenbHo rroKa3aHo B

,pa6ore, 
AocrarorrHo cHJIbHo, tIpI4r{eM [o-pa3HoMy, oKa3blBaer BJIr{fHI,Ie Ha

KoMrIJreKc ocHoBHbrx xapaKrepucrr4K r43yrraeuofi 6uuapuofi cr4creMbr Zn_Al:

Koppo3laoHHo-sneKTpoxHMl4trecKl4x (n TecroBbIX cpeAax, nrr6paHHbrx Anfl
I4cIIbITauuit), BblcoKoreMnepaTypHoe oKHcJIe HvIe, reuno$ kr3uqeeKr4x u

TepMoAHHaMI4rrecKHX Qyurcqafi, a TaruKe 3aMeTHo npoflBJr flerefl, B aHonHoM

rIoBeAeHI4e I43yrIeHHbIX rpofiultx cl4creM. llocleAHee oco6o BaxHo, u6o caMa

Koppo3l'IoHHa'fl crofircocrr uorpttrufi, KaK cneAyer vr3 AaHHbrx [o rroreHu uaJraM

Koppo3nkr u Sopnae BoJlbraMneporpaMM, npexAe Bcero, olpeAeJr.flercf, Kr{Herr.rr<ofi
aHoAHofi pearqau.

Anropon'r Aocraror{Ho AeranbHo H KpI4Tr{rIHo rlpoaHanr.r3r.rpoBaHbr AaHHbre
pa6or, npeAcTaBJIeHHbIX B nureparype ro paccMarpuBaeuofr upo6neue.

rroBbrrueHvrfl Koppo3nouuofi

cnJraBoB nyreu BBeAeHr4.fl B

CTOHKOCTI4 CAMPIX

HHX nefr4pyroulefo



Otnae'reuo, qro paBHoBecHbIe lvrarpaMMbr cocrofl HHfl, rpofiuux curcreM Zn-AI-

P3M (pe4r<oseMeJlbHble Meralnrr) u Zn-AI-III3M (rqeno.rHo3eMeJrbHbre nrerarnrr)

B IIenoM HelJloxo l43yrreHbl, KaK H LnarpaMMbr cocrosH4s, 6uuapubrx cr4creM Ha

ocHoBe Zn u Al c P3M kr III3M. OAsaxo euryarrarr, c Koppo3r4oHHo-
gneKTpoxI{MI4rrecKI4MH kr rennoQI43ar{ecKHMLI xapaKTepl4cruKaMr4, 3HarreHvflMvr

ocHoBHbIX repMoAvIHaMHrLecKI4x Qyuxqufi (G, H, S), xapaKrepoM Hx

reMneparypHofi saBncvrMocrI4 B Aocraror{Ho urnporcofi o6lacru (300-650 K)

KI4HerI4xofi BblcoKoreMneparypHofo oKHcJIe Hvrfl vr aHoAHbrM rIoBeAeHr,IeM He

roJIbKo rpofinrtx cl4creM, Ho Aaxe HcxoAHbrx 6uuapurrx (ZnSAl u ZnSsAl)

f,BJIflercfl ropa3Ao 6onee cro)Knofi - HMeroull4ec.s AaHHbre o6punorrHbr lz6o BoBce

orcyrcrByror. llo cneAHee JII4 IrrHIz fi p az cBulAerenbcrByer o HayrrHofi axryanbHo cr1a

I{ccneAosaHplfi, BbITIOTIHeHHrIX coHcKaTeJIeM B paMK ax Avrcceprarlvtousofi pa6oru

B oltacTu rexHoJIorHI,I oneKTpoxl4MurlecKr4x npoqeccoB vr 3arrlr4Ta or Kop po3u1r

MHO|OKOMTTOHeHTHbIX MeTaJITII4TIeCKHX CHCTeM U npaKTI4r{eCKOe I4CIIOJIb3OBaHI4e

pe3ynbraroB BrroJrHe or{eBnAHO tr o6cyN4aercfl Aanee.

o6u4ue npuHt4unu nocmpoeHun u cmpyKmypa pafuomot

lzccepralll4oHHafl. pa6ora H3JIo)KeHa Ha 300 crpaHr4rlax KoMrrbrorepHoro

ua6opa, BKJIIoqa,fl lI5 ra6.rIHII, 162 pucyHoK 14 17 | Har4MeHoBaHr4e ngreparypHbrx

HcrorrHI4KoB. llonazvo Bne4eunx, O6sopa nareparypbr (fnana l ) 14 Btreo4on,

,Al'IcceprauHoHHafl, pa6ora coAep)KI4T TpH 6olrruvlx 3Kcnepr,rMeHTaJrbHbrx rJraBbr,

rIocBfluIeHHbIX HCCIeAOBaHHTO KOppo3I{oHHO-sJreKTpoxHMArrecKHX CnOfiCrn (fnana

2), KHHeTHKe BblcoKoTeMneparypHoro oKHcJIe Hvrfl (fnana 3), rennoS vrcr4LrecKgx

cBoI4crB H nonyqeHl4ro repMoAnHaMurr,ecKr4x syuxqafi (fnana 4) crJraBoB. B
pa6ore 6olrruoe BHI4MaHHe yAeneHo BonpocaM auo4uofi ycrofivrrBocr'

I43yrIeHHbIX crIJIaBoe. llocxonbKy Ka;ltllafl,I,I3 rrlaB HaquHaerc.f, BB9IH6TM pa3AeJIoM,

fIocBsIqeHHbIM MeroAaKe coorBercrByroruHx H3Mepe uvtit, annaparype, cnoco6au

rIpeAcraBJIeHH-f, H o6pa6orKl4 AaHHrIX, ro orAenbHoro MeroA2rrecKofo pa3Aena

AI,IccepTaUI4 oHHafl pa6ora He coAepxr4T. Vqzrrr *afl., rrTo r43yrreHHbre coHcKaTeJreM

xapaKTepHcrI{KI4 pa3nHr{HbIX CHCTeM AOCTarorIHo pa3HO[JIaHOBbI, TaKOe



rlocTpoeHl4e cnelyer rIpI43Harb yIaqHbIM' 6esycnoBHo o6rer.raloulaM Boclpu flTLre
MarepzaJra.

cepresHafl' upo6leva, KaK MoxHo rroJrararb, Koropa.rr crorJra [epeA
coI4CKaTeJIeM KaK crpyKTypl4poBarb kr r43no)Kr4Tb pa6ory, nocrpoeHHyro HA
aHaJII43e pa3nI4qHbIX xapaKTepacruK 6ollruoro Lr1era cxoxr4x cr'creM ro
lpoqeccaM (npz nocneAoBarerlbHoM paccMorpeHrza Bcex 4nofrurrx v rpofiurx
cnlanon) PrIrH )Ke rro rpyrrlaM crlnaBoB (c paccMorpeHgeM B raN4ofi aepuu
Koppo3I4oHHo-sneKTpoxHMHr{ecKI,IX, rennoSr43l4rrecKHx vr aHoAHbrx [apaMerpon).
V ror vr Huofi nyrb I4Meer cBoH AocronHcrBa 14 HeAocrarKu. Anrop nrr6pan
nepnuft [oAXoA, c rreM B uenoM Mo)KHo corJr aearrbefl,. HecMo Tpfl Ha Hezs6eNuyro
MOHOTOHHOCTb B H3JIOXeH]/fi nonyqeHHbrx AaHHbrx; [ocneAHee HaxoAHT CBOe
oTpaXeHI{e He ToJIbKo B OTJIaBII eHvIH, Ho u B CTI4JIO IIpeACTaBJIeHI4.f, MaTepr4 a1ra.
Tevr He MeHee cneAyer rrpa3Harb, qro cuoco6 [peAcraBJreHa.f, Marepr4 arra
AocrarorrHo orITI4M€uIeH, oco6esuo c yr{eroM ero cueqr,rs krKr4 (ouenr 6o6uroe
r{r4cno vr3yrraeMbrx o6rexroB). curyagwx o6rer.r aercfl. TeM, r{To Ka}Kilafl. Hs rJraB
3aKaHrrl4Baercs o6o6uarcull4M pa3AeJIoM, Iro3Bon.f,rorqr,rM orIeHHTb r4 corrocTaB'Tb
AaHHbIe IIo pa3rur{HblM CI4CTeMaM C eAHHbrx nosaqzfi; HATHLT]ae TaKOTO pa3Aena
6e:ycroBHo cneAyer rrocraBr,rb B 3acnyry co'cKareJrro.

cmeneruu o^ocHosaHHocmu u docmo,epHocmu ocHo,Hbtx p$ynbmamo,
u peKoMeudaquil, cQopnynupo,aHHbrx e d uccepmaquu

B ocHoBe 6olHuaHcTBa BbIBoAoB u rronoxe uuit,, csopnaynr4poBaHHbrx
coI4cKareJIeM, JIexIar KoMTIJIeKc cplcTeMarl.rqecKI4x gKcrrepHMeHTaJIbHbIX

14 ccneAoeaHLlfi, rIoJIyrIeHHbIX anpo6apoBaHHblMa MeroAaMH (auSpaKToMerpr4.f,,
cKaHl{pyrcqas sneKTpoHHa'fl MHKpocKoIIAfl' MHKpopeHTreHocrreKTpa6urrfi

aH€uII43)' upaueM Ha coBpeMeHHoM Hayr{Hovr o6opyAoBaH uu. Hacrb r4ccJre4onauufi
BbIrIorIHeHa Ha opI4fI4HaJIbHbIX, pa3pa6orauurtx B coaBTopcTBoM ycraHoBKax. B
qacrHocrkl upa6op Ans I'I3Mepe HHfl. TerlJroeMKocra rnep4rrx Terr B pexr4Me
((oxJIaxAeHH'f,)) 3aIrIHIrIeH rIareHToM Pecny6JII4KI4 TaANuKr.rcraH, gro
HeManoBa)KHo' Bce orIbITHbIe AaHHbIe HeoAHoKparHo rylnupoB€urr4cb, rlocJre rlero
[oABepr€lJIHcb crarl4cra'recxofi o6pa6orKe. Toquocrr r43Mepe uuirt, cy*s ,,o



KOrI,IqeCTBy 3HaqaUI4X IIZop B npr4BeAeHHbrX XapaKTepHcrHKax, Aocraror{Ho

BbICOKa Anfl TO|O, r{To6br npr43Harb ocHoBHbIe BbrBoAbr H 3aKJrrorreHr4r pa6orbr

BrIoJrHe o6 ocuoBaHHbIMr{.

Hayvruan Ho6u3Ho u sHaquJvrocmb pa6omu. Ha ocHoBe rrpoBeAeHHbrx

uccne.qosanlafi aBTopoM: ycraHoBrreHbr 3aKoHoMepHocru r43MeHeHvrs,

Koppo3l4oHHo-oneKrpoxr4MarrecKr4x xapaKrepr{crr4K crrJraBos Zn5AI u Zn55Al or

coAepxaHvrfl, P3M (Sc, Y, Ce, Pr, Nd, Er) u oneMeHroB IIA rpyrrrbr nepr{oAraqecrofi

ra6luqrt (Be, Mg, Ca, Sr, Ba) B oneKrporr4rax HCl, NaCl u NaOH pa^:nu.rHofi

KoHIIeHTpar\vh, B 3aBvrcprMocrr4 or pH cpeAbr; Bbrf,BrreHbr 3aKoHoMepHocrr4

rI3MeHeHHfl. KI4HeTATIeCKHX H sHepfernrrecKr4x xapaKTepr4crr4K npoqecca

BbICOKOTeMrrepaTypHOfO OKHCneHkrfl, r4ccneAoBaHHbrx crrJraBoB B TBep4oM

cocroqHI4H; ycraHoBJIeHa ponb nerr4pyrour4x 3JreMeHroB B SopvrrapoBaHnlr

Sa":onoro cocraBa [poAyKToB oKl,rcJreHvrfl, crrJraBoB v [oKa3aHa prx ponb B

MexaHH3Me OKHCne lourfl; Oilp eAerr eH br 3 aKOHoMep Ho crr,r r43MeH eHr{s reMrrep arypH ofi

3aBprckrMocru reunoSI,I3I4rIecKHX xapaKTepucrr4K H repMoAurHaMr4rrecKrax $ynKrIr4H

nefI4poBaHHbIX ClnaBOB; ilOnyrreHbr ypaBHeH'krfl,, orrHcbrBarour4e H3MeHeHvrfl.

3 HTaJrbrrkrvr p acTB op e H Htr r43yr{ e H H brx c IIJr aB o B .

Aemopotw paspa6omeHbt onruMaJlbHbre cocraBbr Jrerr,rpoBaHHbrx IIT4HK-

€uIroMI4HIaeBbIX crrJIaBoB, Koropbre 3arrlr4ilIeHbr AeBflTbro [areHTaMu Pecny6nuKr4

Ta4xraKl4craH vr I4crranrcxofi Pecny6JruKr4 I/tpau vr npoBeAeHbr r4x orrbrrHo-

npoMbIIIrJIeHHbIe I4crIbITaHHfl, B Kar{ecrBe aHoAHbrx 3arrlr4THbrx uoxprrrlrE Ha

I,I3AenHflx vrs eraJrvr B Hayuuo-zccneAoBareJrbcKoM orAene Orxprrrofo

yHl4Bepcurera r.MaAx Irnckr IrlcSaxaHa Vlctawcrofi Pecny6 rruKu l4pau (Axr

I4crlblraHr4n N998 or 17 .07 .2011r.). SxououuqecKufi eSSeKr or r4crroJrb3oBaHun

aHoAHbIX cIIJIaBoB B KaqecrBe 3auIHTHbrx noxprnuff erarru cocraBnfler 8.1$ Ha
a

I M' 3arrlr{rrlaeuofi rroBepxHocrr4.

Pesyntrarbl pa6orsl orpa)KeHbr s 67 Hayr{Hbrx uy6l vrnar\uflx, r{3 xoropux 2

MoHorp a$uu, 29 crarefi B pelleH3upyeMbrx x(ypHanax, peKoMeHAoBaHHbrx BAK

npll llpesn4eHTe Pecny6JIHKH TaANuKr4craH u e 36 nrarepuarax Me)KAyHapoAHbrx

v pecuy6nl4KaHcKI4x xou$epeuqufi, a raKxe rrony{eHo 9 MaJrbrx rrareHToB



Pecny6JrIaKLI Ta4xvrKLIcraH u I nareHr Vlctawcxofi Pecuy6 rrr4KvrVIpau.

[vcceprawfl, O6zlosa 3.P. coorBercrByer nocnopmy cnequ&nbHocmu

05. ] 7.03-TexHonto?ufl eneKmpoxuJwtlltecKux npoqeccos u sctrl4uma om Koppo3uu

(xmtuuecKue uayrcu). B qacrHo ern, r(oppo3r,rfl vr rrporzBoKoppo3uoHHa,rr 3aulrrra

KoHcrpyKIII4oHHbIX Marepu€uroB; 3neKTpoxr4MurrecKr4e, xuMuqecKrae, @uaavecKr,re

u rou6I{HHpoBaHHbIe MeroAbr o6pa6orKr4 noBepxHocrr'r Marepr,r€uroB r,r r.A.

Hayvurrfi acrreKT pa6orut rtau6onee rronHo orpa)KeH B noJroxeHnflx,

BbIHocI4MbIX Ha 3aIrIuTy. Oruerzu rII4lrIb ocHoBHbIe u [pr4Hr.Ir4rrr4aJrbHo Ba)KHbre

Anfl crlequaJrbHocru 05.I7 .03, rlo Koropofi BbrrroJrHeHa AacceprarJufl,:

- BrIepBbIe ycraHoBJIeHHbIe o6Ulrae 3aKoHoMepHocrr4 r,r3MeHeHkrfl Koppo3r4oHHo-

sneKTpoxuMarrecKl4x xapaKrepl4crzK vr Mr4KpocrpyKrypbr (npeN4e Bcero B

o6lacru noreHIII4€uIoB rlaccuBatryu) crJIaBoB Zn5AI kr Zn55Al, nefr4poBaHHbrx

P3M (Sc,Y,Ce,Pr,Nd,Er) vr oJIeMeHraMH IIA rpyrrrrbr rrepaoAr4rrecxofi ra6rurlrr

(Be,Mg,Ca,Sr,Ba). B qacrHo crv, ycraHoBJreHo, r{ro [oreHuvran ceo6orHofi

Koppo3uu (E.u.*opp.), KaK l.nfl HeJIerI4poBaHHbIX, TaK u Infl, nerr4poBaHHblx clrlaBoB,

Bo BpeMeHH cMexlaerc.f, B rroJroxnrenbHyro o6racrs ro Mepe BbrAep)KKI4 B

pa3nklr{Hbrx 3neKTpoJrprrax or pH cpeAbr. onpe4eJreHo, rrro yBenr4rreHr4e

KoHIIeHTpaWu xnopuA-HoHoB cnoco6crByer yMeHbrxeH7ro Berr4r{HHbr

noreHlluana cno6o4nofi Koppo3I4I,I AaHHrIX erIJIaBoB, coorBercrBeHHo Bo BceM

rIHTepB€uIe pH cpeAbl; BbIflBJIeHo, rrro noreHqn€urbr Koppo3ur4 (E*ooo.),

III4rrHHroo6pa3oBaHI4f, (E"," ) u peilacc vBaIJprv (Ep.n.) rlaHK-aJrroMr,rHr4eBbrx

cnJIaBoB (0.005-0.05 wac.o/o) cMelrlarorcfl B o6lacrl lroJro)Kr4reJrbHbrx 3Harr enui1,

rITo cBl4AerenbcrByer o rroBbllrleHr4v Koppo3uossofi crofirocru ransSaHoBbrx

clJIaBoB, coorBercrBeHHo B oneKrpoJlulrax HCl, NaCl ra NaOH npu pa3ngrrHbrx

3HarreHvrflx pH cpeAbl; ycraHoBJIeHo, qro nerr4poBaHze rIr4HK-aJrroMHHr4eBbrx

cIrJIaBoB P3M v sJIeMeHraMI4 IIA rpynrbl nepraoAuqecrofi ra6lzqrr (Ao 0.05

tMac.Yo), cloco6crnyer yMeHbueHHIo cKopocrl4 Koppo3ur4 r,rcxoAHbrx crrJraBoB s 2-

3 paza, coorBercrBeHHo B KI,IcJrbIX, nefirpaJrbHbrx 14 rrlenor{Hblx cpeAax;

- ponb npl{poAbl H KoHueHrparIHH Jrerr{pyrculefo KoMrroHeHra (P3M, Be, Mg,

III3M) B $opnarapoBaHr4uKI4HETI,IqECKI,IX KI SHCP|CTI,IqECKHX TIAPAMCTPOB



ra3oQa3Horo oKI{cJIeHvrfl. KucnopoAoM crrJraBoB Zn5Al u Zn55Al; ilo AaHHoMy

HanpaBJIeHuIO nony{eH pfln HHbIX BaXHbIX U HOBbTX pe3ynbTaToB; ycTaHoBJreH

QopvranbHo-KkIHeruqe cxwit 3aKoH oKI4cJre Hr4fl, clrraBoB (rauep6oruqec rcui);

lonyqeHbl AaHHbIe rro 3HarIeHHrM Ka)Kyrqeficx oHeprr4a aKTr4Ba\Hu;

- AaHHbIe o xuMl4rrecKoM n Qa:oBoM cocraBe rrpoAyKToB oKr{cJreHufl, Zn-Al

cIIJIaBoB, npe)K.{e Bcero nerI4poBaHHbIX, oco6eHHo npu BbrcoKr4x reMrreparypax;

uafi4eu Sa:oeufi cocraB [poAyKToB OKr4CneHHfl HeJrefr4poBaHHbrx u

nefl{poBaHHblx CTTJIaBOB U rIOKa3aHO, rrro KHHeTI4Ka OKI4Cne]F.]/^s. rIOJrHocTbro

olpeAeJlf,erc.f, Susur<o-xI4MI4r{ecKI4MH rlapaMerpaMl4 oKcr,rAHbrx Sas kr npzpo4ofi

4o6anru;

- BbL[BJIeHa, r{TO IIOBbIIIIeHHe TeMnepaTypbr npr4BoAI4T, KaK flpaBr{Jro, K pocTy

y4emHofi TerrJIoeMKocrH He roJIbKo 4nofiurtx, Ho vr rpofiuux nerr4poBaHHbrx

cuIaBoB; [onyrreHbl KoJII4rrecrBeHHbIe AaHHbre tro 3HaqeHr4flM H, S ra G H Bbr.f,BJIeH

pa3nl4r{urtfi xapaKTep ux reMreparypofi 3aBuevrMocrr4. feralruo o6cyx4 aerefl

Blrr4r[vre Be ra Mg Ha 3Hr€ulbrll4ro pacrBopeHr4fl crrrraBos Zn5AI u Zn55Al;

- IIOTeHIII'IOCTaTHTIeCKpIMH V IIOTeHIIl/l}!.l1^HaMHT{ecK]/.}/IkI I4CCnenOBaHLIflMI4

AeraJIH3HpoBaHa ponb pH B SopuupoBaHl4l,r cKopocra Koppo3r4g Ha caMr4x

crrrlaBax Zn5AI kr Zn55Al, a raKll(e nefl4poBaHHbrx pa3nr4rrHbrMr4 4o6anrc aMkr;

BnepBble noryr{eH vr o6o6qeu o6urr,rputtfi KoMTIJIeKc AaHHbrx rro cKopocrf,M

KoppO3I4LI' ilpLIpoAe u KpncraIIHr{ecxofi crpyKType rpexKoMrroHeHrHbrx

MeT€UIJII4qeCKHX CHCTeM Ha OCHOBe IIT4HK-aJrrOMHHr4eBbIX C[naBOB; BCKpbrT

xapaKTep Bo3Aeficrszr 4o6anoK Ha crpyKTypHoe cocrof,Hr,re crrJraBoB.

3aueqaHufl no duccepmaquouuoit pa1ome ;

1 . OcuoBHbIe rIoJIo)Ke Hvrfl., BbIHocv MbIe Ha 3aul vry , cneAoBalro 6rr SopMynr,rpoBarb
B Sopnae o6o6rqarcql4x HayrIHbIX 3aKJIroq euuit, 14 He cBo.qurrb K 6esrgrcoMy

neper{I4cJreHl{ro (saxoHoMepHocrl,I I43MeHe Hvrfl; pe3ynbrarbr onpeAeneHr4.fl;

pe3ynbrarbl aHaJrH3a H r.A.). Haronleuurtfi coucKareJreM Marepr4€rrr BrroJrHe

rlo3BoJrf,er rroAHf,Tbo.fl AO ypoBH.s cepbe3Hbrx Hayr{Hbrx o6o6q euuit.

2. Aerop HeoAHoKparHo yKa3blBaer (crp. 205 r4 B Apyrux Mecrax), vro n pa6ore
(([onyqeHbl ypaBHeHkrfl' TeMleparypuofi 3aBncvrMocrn $r,rsuro-Xr,rMr4rrecKr4x)),



lpr4rreM [nfl Bcefi coBoKy[Hocrrl H3yr{eHHbIX ABofiHbIX I4 Tpofisrtx cl4creM. Xotx,

BbrBoA orHX )Ke 3aBr4cr4Mocrefi reoperurlecKuM uyreu - ropa3Ao 6onee cJIo)KHafl,

3aAAr{A, KOTOpAfl. COVeKaTeJIeM H He CTaBI4JIaCb.

3. Orporvrusrfi Maccr4 B orrblTHbrx .{aHHbIX, rroJryr{eHHblx BTIoJIHe KoppeKTHo,

o6cyN4aercfl, cyry6o Ha KaqecrBeHHoM ypoBHe: Tor uJrvr u:noit rapaMerp

rroBbrrrraercfl,, cHr4)Kaerefl,, cra6o 3aBkrcur v r.rl. Xorerocr 6rr BI4Aerb 6olee

my6oroe o6ocuoBaHue uafiAenHbrx gaBvrcvnaocrefi, Bo3MolKHo c npl4BnerreHueM

MeroAoB KBaHTosofi xvMr4vr.

,.{aHuue 3aMeq aHvrfl, 6olrrue Hoctr xapaKTep rro)K etatltit. Ouu He BJltr.flror

ua o6ulee noro)KuTeirbHoe BrerrarneHue or pa6orrr, u6o He 3arparaBaror cMbIcJr

ocHoBHbrx BbrBoAoB.

B osMutcHocmb npaKmwtecKozo ucnonffi o6aH un p esyJtbmamor pa6omot

C npaKTr4qecxofi rorrKu 3peHufl IIeHHocrb BbrrroJrHeHHofo 3.P. O6uAonuu

r4ccneAoBaHraf, rrpexAe Bcero cBs3aHa c Hayr{HbrM o6ocHoBaHl4e nsr6opa

nerr4pyrouero KoMrroHeHTa vr yeraHoBJIeHI4eM ero orrruMaJnuofi KoHIIeHTpaIII4I4,

rrpeBbrrxeHue Koropofi cHraxaer Koppo3l4oHHyro croffrocrb 3arrlr4THoro rIoKpbITHfl

Ha r43Aenn.flx us qepHbrx MeraJrJroB. Hosrasna AaHHoro acrreKTa pa6omt

rroATBep)KAeHa HaJrr4r{r4eM AeBflTH rlareHroB Pecny6Jrr4Kn TaANzKHcraH kr

I4ctalcxofi Pecny6 rrvKvr Vpau Ha nerupoBaHr,re cnJraBoB orrpeAeneHHoro cocraBa,

HCnOJrb3OBaHHe KOTOpbrx B Kar{ecrBe 3arrIHTHbrX UOrprrrufi (auo4uoro runa)

BrroJrHe e$Ser<u4BHo u coilpoBoxAaerc.f, 3Har{r4MbrM 3KoHoMr4qecKr{nr sSSeKToM.

Pe:ynrrarbr Moryr 6rrm I4crIoJIb3oBaHbt MnuucrepcrBoM rrpoMbrrxJreHHocru vr

HoBbrx rexHoJr orufi Pecny6 rrvKw Ta4NraKr4craH v focyAapcrBeHHoM Hayr{Ho-

9Kc[epI,IMeHTaJrbHoM vr [poI43BoAcrBeHHoM yr{pe)KAeHr4rM AH

Ta.uNuKHcraH.

Pecuy6 rvrKkr

3axnruqeHue

flucceprar\vrfl, 3.P. O6HAoea <Kopposrar rIHHK-aJroMHHpreBbrx crrJraBoB

HoBoro noKoJIeHI{.f,)) f,BJlflercs 3aKoHr{eHHofi uay.rHo-rlccneAoBareJlbcKofi pa6orofi.

B sefi Ha ocHoBaHkru caMocro{TeJrbHo BbrrroJrHeHHbIX aBTopoM

sKclepI4MeHT€urbHbIX I4ccneAoeauufi perreHa aKryanbnafl Hayr{Hafl npo6leua B



o6tactw rexHoJr orur4 oJIeKTpoxr4Mr4rrecKHX npoqeccoB H 3arrIHTa or Koppo3ntr,

cBfl3aHHafl. a cyuIecrBeHHbIM noBbIureHHeM e$Sercu4BHocru AeficrBnfl,3arrlLrrHbrx

roKphlrzfi (anoAHofo rnna) LB crrilaBoB Zn5Al u Zn55Al, nerr4poBaHHbrx M€urbrMr4

Aobaer aMLr peAKo3eMeJIbHbIX Mer€uIJIoB 14 gJreMeHToB IIA rpyrrrbr rrepproAuqecrcofi

radluuu.

lly6nraKaIJuv aBTopa BroJIHe orpaxalor coAep)KaHvre Ar4cceprarlr4oHnofi

pa6oru, Korop afl. ony6ruKos aHa B HayrrHbrx BeAyulux peueH3r4pyeMbrx x{ypHaJrax

n anpo1upouaHa B xo.{e Bblcrytrreuufi coucKareJr.fl Ha KoHsepeuqvrflxp€BnuqHoro

ypoBHf,. Anropeoepar cornacyerc.fl c reKcroM Ar4cceprarrHr4.

[uccepralll,If, O6HAoea 3.P. coorBercrByer rpe6on aHuflv- <llonox eHufl, o

rlop,f,AKe rrpucylx treHLrfl yr{eHbrx creneHefi)), yrBep}KAeHHoro llocrasoBJreHr4eM

flpannreJlbcrBa Pecny6 rvrKu TaAxHKr4craH or 26.1I.2016r. J\b505

rIpeAbsBJrteMbIM K Al4cceprarlr4.flM Ha coucKaHze yueuofi crerreHrl .{oKTopa HayK.

Anrop AacceprarluoHnofi pa6oru - O6ra4on 3ue4ynno PaxnaaroBrlq

3acny)Kl4Baer Irplacyx !.eHkrfl, ucnovofi crerreHr4 AoKTopa xr4MgrrecKr.rx HayK

ro creIIH€uIbHocrH 05. 1 7 .03 rexHoJlorl4.fl 3neKrpoxr4MurrecKgx npoqeccoB vr

3arrllrTa oT Koppo3HH.

OQuquaJrbHbrfi ounoHeHT,

AoKTop rexHr4rrecKzx HayK, npoSeccop,

rJraBHblft uayusufi corpyAHHK

AreurcrBa lro flAepHo ft u paynarlproHHofi
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