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OT3bIB
OQnqzalbHoro onnoHeHra Ha ALrcceprarluoHHyro pa6ory VIp;uesa l44zxy4xu

IllapnQonuva Ha reMy: <<@zgzro-xLrMuqecKue csoficrna rlrrHKoBoro crrJraBa

Il{Iv{r4.5-2, nernpoBaHuoro cKaHAraeM, rrrrpueM r{ JraHTaHoM)), [peAcraBJreHuyro

Ha coplcKalJ.ve yteuofi crerleHl{ KaHAI{Aara rexHr,rqecKprx HayK IIo cnerlr4€rirbHocrr4

2.6.17 - MarepuaJroBeAeHlre (rcxnrvecKr.re nayru).

Arcrya.nrHocrl' rr Balr(Hocrb reMbr rrccJreAoBanvfl. Pesynrrarrr

SyHgarvreHTalbHbrx I4ccneAoBauuit s o6nacru Marepn€rJroBeAeHr{lr, B qacrnocrr{

cIUIaBoB Ha ocHoBe III{HKa ncd uarqe HaxoArr HerrocpeAcrBeHHoe [pr{MeHeHr{e B

pa3nlrqHbrx oTpacJurx npoMbrruJreHHocTrlr r'r HapoAHoro xossft cTBa.

B nocne4nl{e roAbl cnJIaBbI Ha ocHoBe rIr4HKa HaxoAflT npprMeHentre AJra

u3foroBJleEnfl, JILITbTX nporeKTOpOB, rrpeAHa3HaqeHHbrx Arrfl, 3arrII{TbI MopcKrD(

cyAoB I4 MeTaJrJIuqecKLtx coopyxeH ufi. or Koppo3lrr,r. PacruzpeHrre HoMeHKJraTypbr

III{HKoBbrx nzgenuit BbIABI{raer HoBbre rpe6oeanLrs, K ux cnoficrBaM r4 craBr4T

TexHoJIOMqeCKLIe 3aAaqu lepeA crlelll{€urr{craMLt, 3aHlrMaroqtrMr{ct

[poIi3BoAcrBoM I,I [pLIMeHeHLreM rILrHKa Lr q]lHKoBbD( cnnaBon. O4HaKo TIITHK -
eArlHcrBennrrfi vg ruklpoKo rrpr{MeHfeMbrx MeraJIJroB rlpoMbrruJreHHoro

HEBHaTTeHI{rI, cBeAeHIdrI o cnoficrsax, TexHoJrolnv u o6nacr.sx npLrMeHeHI{rr

Koroporo r{Meror orpaHuqennrrfi xapaKTep.

B Hacrorrqee BpeMrr [paKTrlrrecKr,r pa3Br{Tbrx

crpaHax oulyrqaerc.r 6onrurofi 4eSnqnr lloetorvry

BO BCeX npOMbTTIIJIeHHO

B IIBETHbIX METAJIJIAX.

neo6xo4rau HalnrHo o6ocHosaHHsrfi rroAxoA K au6opy 14 parlr{oH€rJrbuoMy

IIpI{MeHeHIaIO MeT€LIIJIOB, B TOM qLICJIe III4HKa LI ero coeAlrHenlaft. Ha oTOM QOHe

cneAeHufi o BlruflHnn peAKo3eMeJrbHbx MeraJrJroB Ha cocraB 'r{ csoficrsa

ItrI{HKoBoro crIJIaBa t{AMr4.5-2 ssnsercf, oAHrlM r43 raHTepecHbrx 14 aKTy€rJrbHbrx

HanpaBJrelanit.

Pa6ora Vlguena I4.III. rocBtlrleHa r{3freHuro nprrpoAbr Susnro-
xI4MI4rIecKoro csofictsa III{HKoBoro crrJraBa I{AMI4.5-2, Jrerr{poBaHHoro

CKaHALIeM' IAT'IpIIeM LI JIaHTaHOM, I4CCJIeAOBaHI{IO BIIPIflIdn[.3TI{x peAKo3eMeJIbHbIx

MeT€LJIJIOB Ha KI4HeTLIqeCKLIe VI KOppO3I4OHHO-SJIeKTpOXI{MI{rIeCKI{e nOBeAeHLIe

IIuHKoBoro crIJIaBa !AMr4.5-2 y neftrpanrsofi cpeAe BoAHoro pacrBopa xJropr.rAa

laarpLrfl. u pazpa6orKe MaJIoJIerupoBaHHbrx Koppo3r{onnocrofirc}rx crrJraBoB KaK



rrpoTeKTop I{cnonb3yeMblx AJI' 3aI[[TbI MOpCKpIX COOpyxeHI4fi' cyAoB' a TaKXe

MeTarruarecKl/tx coopyxegrafi ucnonb3yeMblx B Apy11ax alpecc]lBublx cpeAax'

Crpyrcrypar coAepll(aHrre n o6r€u Arrcceprallnlr

fluccepraqrroHHzur pa6ora kl$uefja p\.[I. cocTo]IT LI3 BBeAeuu-fl, rpdx uIaB'

nlrreparypHoro o6eoPa, sKcnepLlMentalrnofi vr MeroA[alecrofi uacteff'

BbIBoAoB, npIIJIOIteHI.Ifl |4 cIILIcKa }IcIIoJIb3oeaHHofi

rr3JroxeHa na 130 cTpaHr{rlax KoMIIbIOTepHOfO na6opa,
o6cyx4euur Pe3YJIbraroB

JrI{T ep aryp rr.,{uc c e PT ar\vrfl '

BKIIoqa-f, 27 ra6tuqu, 53 plIcyHKoB n 128 6u6nnorpa$uuecrlx HaIIMeHoBarlkr4

Bo BBeAeHTIIT o6ocnonana aKTy€IJIbHOCTb nu6pannofi TeMbI'

csopuyn?IpoBaHa Ilenb Pa6orrr.

IIew uccnedoeaHufl tBJI-'IeTCt u3Yrc]FInfl, KI4HeTI4KI{ B3al{MoAeitctF.kIfl',

rlrrHKoBoro cnJIaBa I{AM;4.5 -2, nervpoBaHHol6 cKaHAI{eM, [TTpIIeM I4 JIaHTaHoM

c Kr{cJropoAoM BO3AyXa u Koppo3LTOHnOfi Cpe4ofi, BbIflBJIeHIII{ MeXaHII3Ma VI

yCJIOBLIU LIX B3a[MOAeitCrVnU, A TaKXe B O1IT?IM43aII]II4 COcTaBa

Koppo3rlonuocroft r<I{x clJIaBoB.

B coorse T cTBnv c [ocTaBJIeHHofi IISJI6IS pelueHbl cJIeAyIoUVe 3ap.Aqvi

- cI4HTe3[poBaHbI HoBbIe IILIHKSB6IS cnJIaBbI I]AM14'5-2 npourtluJleHHoro

cocTaBa,JIefIIpoBaHHofocKaHAI.IeM'uT.lpIIeMLIJIaHTaHoMIInpoaH€UIu3IIpoBaHbI

rroJlfreHHnfi cocras Ha coorBercrBlle;

- rr3r{eHa KUHeTLTKT4 oKIICIIe]HI4[. npoqecca ragoeofi Koppo3LII{ U}IHKOBO|O

crrJraBa I{AM|4.5 -2, cogepxalllero cxaf{puit, nrrpuft LI JIaHTaH IIpI{ BblcoKofi

TeMleparype, B TBepAoM cocToflHvrr4;

-onpeAeileHbr 3aKOHOMepHocTI4 pr MEXAH?I3M rpoqecca

BbrcoKoreMnep arypnofi ropp o3vrvr crIJIaBoB ;

- n3yreHbr Koppo3IIoHHO-3JIeKTpoxI{MI4rIecKIIe ceoficrsa yKa3aHHbIX

cnJraBoB B arpeccunnofi cpeAe sJIeKTponI{Ta XJIop}IAa :naTpufl' pa:nuunoft

KOHIIeHTpal{xv.

B nepeofi ana6e A[cceprarllrr4 npl4BolivrTcs. aH€uII43 JILITepaTypHbrX AaHHbIx

I1o Qra:nro-x]IMtrrlecK[M CBOfiCTBaM III{HKa U er.o 0IIJIaBOB C €UIIOMIIHI4eM'

cKaHAr4eM, LrTTprreM 11 JTaHTaHOM ?I O6lacrefi [pI4MeHeHI{t IIpIHKa }I efo cIIJIaBOB;

cTpyKTypoo6pason a1ve IILIHKOB6IX CIIJIaBOB C €LIIOMLIHLISM' MeAbIO' MafHLIeM'

CKaHAII.M; OCO6ennOCTIa KI4HeTI{K}I OKIICJIeHI{.tr IA SJIeKTpOXI/IM}IIIe0KI{X CBOfiCTB

rI[HKa II ero cIIJIaBoB. BCeCrOpO]glilvlfi, aHAJrvl3 nI{TepaTypHbIX AaHHbIX nOKa3aJI' qTO
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ECCJIeAOBA]FIVtfl, BItVr''I:fILrkr peAKo3eMeJrbHbrx MeTaJIJIOB Ha KI{HerrIqecK}Ie Lr

sHepferlrrrecKrre napaMerpbr oKr{cJreHrrfl n Koppo3LIoHHO-gneKTpOXI{MLITIeCK}Ie

cBofi cTBa IILIHKoBoTo cnJIaBa II*A,MI4. 5 -2, panee He npoBo AuIIr4cb.

Bo hmopoft anaee rrp[BeAeHbr pe3yJlbraTbr cLIHTe3a IITIHKoBbIX crIJIaBoB

uAMr4.5-2 co cKaHAr{eM, rrTTpr{eM u JTaHTaHOM n I4CCIeAOBAHVe r4)(

BbrcoKoreMrreparypHoro oKucreHr{.n. JIerupoBaHI{e [poMbrIrrJIeHHbIX IIuHKoBbx

cnJraBoB P3M AJrf, 3arqrrrbr or Koppo3llrr flBlrflercfl, aKTy€IJIbHofi gaAa'{efr, 'tto

rroKa3a.Jrrr crrHTe3ldpoBaHHbre crrJraBbl, o6naAaroqne noBbrruenHofi yctofi.ruaocrblo

r< rasosofi Koppo3lrn u yJrfrrueHHbrMll MexaHkIrIecKurMI{ cBofi crBaMLI.

TpemUn AnAe& IIOCBf,IIISHa BJII{gH}IIO CKay'4'ng, tlTrpnfl' n JIaHTaHa Ha

Koppo3uoHHo-oJreKTpoxr{MrqecK[e cBoficrBa III{HKoBoro cnJIaBa !AMr4.5-2.

floxasaHo, rrro JrerlrpoBaHue qlrHKoBoro cnJIaBa I{AMI4.5-2 cxatt4ueM' LIrrpLIeM

Lr JraHTaHoM Ao 0.5 tnC.Yo yMeHbluaeT cKopOcTb Koppo3fin I{CxoAHoIo cIIJIaBa

H e3 aB r4c I{MO OT KOHIIeHTp ArJnu 3 JI e KTp O JILITa.

,{uccepraquoHH€ur pa6ora 3aBeprxaerct o6qurvru BbrBoA€lMlI, cnucKoM

rlr{TrrpoBaHHoft Inreparypbl pI flpLIJIOXeHTIeM.

Hayvuan HoeusHa ucciledosaHufl cocmoum e anedynt4eM:

- ycTaHoBJreH MexaHlI3M LI Kr{HeTLIKa [poqecca oKpIcJIeHI{.fl IIIIHKOBO|O

crrJraBa I{AMr4.5 -2, nernpoBaHHoro cKaHAIieM, rrrrprleM I{ JIaHTaHoM, B TBepAoM

COCTOf,HIIIA. BrrXnnenrr 3aKOHOMepHOCTII IBMeHeHI{;I cKopocTl{ r€l3oBol4

Koppo3r4pr or reMneparypbr Lr cocraBa crrJIaBoB. Onpe4elenlr oIrrlIM€uIbHbIe

KOHrIeHTpArIVrkr JrefLIpyIoqlIX AOOaBOK c[oco6crByloqux noBbIIrreH]Ie

xapocrofi Kocrrl rIrIHKoBoro c[JIaBa UAMr4. 5 -2 ;

- BburBJIeHo, rrro o6pasonaHue 3arrllrrHbrx oKcI{AHbrx coeAI{HeHLIfi KaK

I]po[yKT oKLrCJreHr4r cnJraBoB 3aBvICI1rT oT TeMIIepaTypbI OKI{CJIeHIIS U

KOHIIeHTp Ar\Id'Lr KOMTIOHeHTOB B CnJIaBe.

- rr3yrreHo BJrr{trHpre P3M (Sc, Y, La) na sneKTpoxuMlrqecKylo Kopposl'Ilo

rILrHKoBoro crrJraBa I{AMI4.5 -2. Pazpa6oranrr cocraBbl crrJIaBoB, ycroftuunblx K

xr{MLrrrecKoft u gJreKTpoxuNrn recrofi Koppo3llu. Oupe4eJIeHbI 3aKoHoMepHocrl{

r{3MeHeHr4-n cKopocrr{ gneKTpox}rMr{rrecKofi Koppo3tlu cnJIaBoB or KoHIIeHTpaq[u

xJroplIA-?IoHOB lI COCTaBa CTTJIaBOB.

T e op emaq e cKa.fl u H ay qH o -np aKmaqe cKa'fl g H att uJrt o cmb uc cn e d o e aru un.



B ArrccepTarlul{ ]I3Jrox(eHbr reoperurlecKrle acrleKTbr LIccJIeAoBaHvrw

AOKa3aTeJrbcTBa BlrnflrFlurfl. CTpyKTypbI, 3aKoHOMepHOCTII KUHeTIIIIeCKI{X U

3HepfeTlrqecKr{x xapaKTep}rcTrrK IIpoqecca oKLIcJIeHI{t qIIHKOBOTO CIIJIaBa

I{AM;4.5 -2 ca cKaHALreM, LrrrplreM r{ JraHraHoM; BJII{nHIII,I KoppogIaoHnoft cpeAbl

I{ KOHTIeHTqaI\LLV CKa'F.AVrfl., ]/lT[pl/Ifl, rr JIaHTaHa HA AHOI.HOe IIOBeAeHI{e qUHKOBOIO

crrrraBa IIAMI4.5-2.

IlpagzvecK€ur rleHHocrb lrccJreAoBanrfl. 3aKrroqaerct B pa3pa0orKe cocraBa

crrJraBoB c naprueHrruefi cKopocrbro oKlIcJIeHHt u ycroft'runocrbro K

3JleKTpoxnN,ru-{ecroft Koppo3}Iu, a raK)I(e B onrnMpI3aIIZu cocraBa III/tHKoBoro

cfrJraBa, JrerLrpoBaHHoro cKaHAlIeM, pITTpIIeM n JIaHTaHOM, fIO3BOJLflIOIqaS

pefJraMeHTplpoBaTb TexHoiloflllo noJryqeHl4f cnnaBoB u

AOpOTOCTO'Iq[e Jrefllpylonllle KoM[OHeHTbI.

IlonyreuHbre HoBbre cocraBbr crrJraBoB 3alrluIqenrr 3 M€uIrIMI'I nareHTaMI4

Pecuy6nurv TaAxuKncraH.

HayrHax HoBI43Ha Lr [paKTI{qecKzIr 3HatII/IMocrb pa6omr He Bbl3blBaror

COMHCHI|I'.

Crenenr o6ocnonaHHocru HayqHblx uoloxeHr.rfi, BbIBoAoB 1r

peKoMeHlarlufi. OcHosHrre BbrBoAbr u rloJloxteHuil Ar4ccepra\w AocraroqHo

o6ocHonanrr o6ruupnrru gKcIIepLIMeHTaJIbHbIM MaTepLI€uIoM.

noJryqeHHblx pe3ynbTaToB AaeTcfl' B cooTBeTcTBLIU C

tr{nrepuperar\vfl

coBpeMeHHbIMI{

rrpeAcraBJreHrr.f,Mlr o Marepr{€rJroBeAeHIan. Pesynbrarbl tIccJIeAoBaHvrA MoryT 6rrm

I{clroJrb3oBaHbr cnerlr{zlJrracraMrr B o6racr[ KoHcrpyKr{rIoHHbD( MarepLI€lJIoB.

,[ocmoeepHocmb ArlcceprarlrroHHbrx pe3yJrbraroB. ,{ocronepHocrb

pe3yJrbraroB rlccJreAosaHufi o6ecne.{eHa [p]IMeHeH]IeM coBpeMeHHbIx MeroAoB

u upu6opoB Ha rapr{poBoqHbrx MoAepHtr3pIpoBaHHbIX I4 ycoBepIxeHcrBoBaHHbIX

npu6opax Lr ycraHoBKax, Lrx Aocraro.rHof Boclpol/t3BoAllMocrbro I4 cpaBHeHI{eM

pe3ynbraToB c AaHHbIMLI ApyflIX aBropoB.

JfuqHurt sKJtad coucKumeiln cocrorrr B c6ope v anurvse illrreparypHblx

AaHHbrx fro reMe, orrpeAeireHvrvr w peureHlln 3aAarl Ha ocHoBe I{eJIbI pa6otrr kr krx

sKcleprrMeHroB r4x o6pa6orr<e u uy6luraquuBbrfroJrHeHrII{, [poBeAeHrII4

pe3ynbTaToB tl ccJIeAOBaHI{rI.

OnyflnuxonaHue pesyilbmamoe duccepmaquu. flo TeMe AlrccepTaT\ull

SKOHOMI{Tb

ouy6maxoBaHbr 4 crarbrr B xypHaJrax, peKoMeHAoBaHHbIX BAK Pocczficrofi



(De4epaqnv v 11 crareft B MarepLT€urax MexAyHapoAHbrx n pecny6JluKaHcKtrx

r<onsepeuguit, araKxre rroJr1nreHo 3 uarsrx nareHTa Pecuy6rurra Ta4xuKLIcraH.

[uccepraryut klAueya I4.III. coorBercrByer nacnopmy cnequailbHocmu

2.6.17 -MarepuzlJloBeAeHze (texHruecKl{e nayru) uo nyHKraM nl; n2; u.3; u'6;

n.10 u n.16.

BrrnonH.s.f, ALIccepraIIlIoHHyIo pa6ory Vl4ue3 I4.ru. IIoKut3€uI xopo111ylo

r<nalusnr<aqurc, )4tr,reHne npaBnJrbHo craBI4Tb Bonpocbl LI peruarb nocraBJIeHHbIe

3a1a'ru.,{uccepraquoHHar pa6ora lnanLrcana xoporurlM .f,3bIKoM, AocraroqHo

rIoJrHO n qeTKa I4nJrrocTpl{poBaHa, Ho He JII{UreHa HeKoTopbIX HeAocTaTKoB:

1.B pa6ore rre kl3)nreHa oKrrcJrreMocrb XIIAKIIX npoMbIIqneHHbIX IILTHKoBbIX

cnJraBoB Tvna I{AMr4.5 -2, nerupoBaHHbrx P3M. CpanHIareJlbHoe }IccJIeAoBaHLre

oKrrcJr{eMocrr4 xr4AKr4x Lr rBepAbIX cnJIaBoB npeAcraBuno 6sr 6olee uo4po6nyro

nn$oprr,raquro KacareJrbHo orrpeAeJle levrs. cBoircrB AaHHrIX crIJIaBoB.

2. Anrop HcrroJrByer oArry MeroArIKy pacqera KI{HerI{rIecKux

xapaKTepI{cT}IK CTTJIaBOB AJIfl BCeX U3rraeMbrx cI{cTeM, KOTOpbIe B TeKCTe

Ar,rccepTaIIuII fIOBTOptIOTCt HeCKOJIbKO pa3 IIO OTAenbHocTLI.

3. Heo6xolurvro 6uno ArrA crrJraBoB onrrIM€LIIbHofo cocraBa rlpoBecrll

LrccJreAoBaHqtfl" Koppo3lroHHbrx ceoficrn crrlraBoB B KlIcJIbrx LI ulerorlHblx cpeAax.

3ro Aasalo Bo3Mox{Hocrb [ocrpor{T 3aBuC}rMOCTrr KOppO3LIOHHbIX TIOTeHIII4ITIIOB ?I

cKopocrl{ Koppo3l{l4 cnJIaBoB or pH - cpeAbl.

4.I4s a1a1rvrsalrccJreAoBanuir., npuae4eHubrx Ha crp. 78 Aucceprall}Iu lI crp.

14 anropeSepara He rcHo, B cBr3r4 c qeM Koppo3l{oHHbre I{ccJIeAoBaHLrfl'

rrpoBopTct B cpeAe 3JIeKrpo lrvrraNaCl.

5. B pa6ore MecraMra rrMeerc.f, rpaMMarLIqecKI,Ie v crvrlrncr?.IlrecKl're

rrofpeIIIHocTK. O4naxo, HecMoTp.s Ha y'IeT Sarropa f3bIKoBoIo 6apsepa,

TpyAHocrefi c uonuMaHlreM u3JroxreHHoro Marepvrilra He BO3H?IKJIO.

OAHaro Bbrllre[epequcreHHbre 3aMeq aHu[, HI{KaK He yMoJItroT Ao croI4HcTBa

pa6orrr.,{o crOnepHogTb IIOJTr{9HH6IX AaHHbIX He BbI3bIBaeT 
'OMH 

e".n'u.

3axnnqeuue

,{uccepraqux Ll7rnerla VI.IJI. Ha reMy: <<@ugurco-xl4Ml{qecKrle ceoficrsa

uHHKoBoro crrJraBa I{AMI4.5-2, nerupoBaHHoro cKaHAueM' ?IrrpI4eM u

JTaHTaHOM>), .rrBJrreTcr 3aKoHqeHHbIM HayqHo-I,IcCneAoBaTeJIbcKI4M TpyAoM'

BbrrroJIHeHHbIM Ha coBpeMeHHoM HafrHoM ypoBHe. B pa6ore [prIBeAeHbI



BaxrHbre pe3yJrbTaTbr, no3BoJr.nrculEe oTHecTpI I4X K peIIIeHI{IO Har{HOH

lpo6neMbr. B .racrHocrrr, Ha ocHoBanlnv caMocroflTeJrbHo BbITIoJIHeHHbIX aBTopoM

gKcneprrMeHT€rJrbHbrx LrccJreAoBanuit pelueHa aKTy€lJIbHat HayqHat [pooJleMa B

o6nacru MareplrtrJroBeAeHrrrr Mer€r[JILItIecKax c]IcreM. Paspa6oraHHble aBTopoM

cocraBbr HoBbrx Koppo3llonHocrofirlx [poMbIrIrJreHHbIX III{HKoBIIx cnJIaBoB

I{AM;4.5-2, JrerrapoBaHHbrx MzrJrbrMrr Ao6aBKaMI.I peAKo3eMeJIbHbIX MeTaJIJIoB

MOryT ycnerrrHo rrcrroJrb3oBaTbcf, AJrs yBeJII,LIeIJns. CpOKa sKCnJIyaTaI\wu cT€IIIbHbIX

Ko H crpyK rlufi n us Aerwfa.

fly6nuraquu aBTopa BnoJrHe orpaxaror coAepxaHlle Al{ccepralluonnoft

pa6omr, Koropble orry$lzroBanbl B BeAylqux HayrrHbIX pellercupyeMbrx

XypHanax. Anrope Q epaT cooTBercTByeT c oAepxaHulo Allcc epr aryu.

fluccepmq]rrr no o6rervry Lr KarrecrBy npeAcraBJleHHoro Marepl4ala, nayilrofi

HoBLr3He pr [paKTr{qecKofi rleHHocrpr coorBercrByer rpe6oBaHl{tM, yK€BaHHbIM B

<<flonoxeunn rpucyxqe}Iur4 r{eHbIX CTETICHEID) (IIocranoBJIeHI{e

flpanNrelbcrBa Poccuficrofi @e4epaqru or 24 cenrx6px 20t3

K KaHALIAaTcKI{M ALIccepraIIuI /\ a ee aBTop Vlgueu

3acJryxllBaer npucyxAenus. I{cKoMofi crelreHl{

rrpeAb,lBJIfleMbIM

IIIapnSonnv

TexHLrqecKkTX HayK rro clequaJrbHocrl{ 2.6.17 - MarepualloBeAeHre (rexnuqecKrle

nayrn).
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CauAsoAa PaxnuAxoH XavrPo

Adpec:734042, Pecrry6nura TaAxr{Kr{craH, r. ,{yruan6e, npocreKr aKaAeMrIKoB

Palxa6oBbrx, M.C. Ocurvrn
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