
OT3bIB OOI,IUUAJIbHOTO OIIOHEHTA

Ha AuccepralllloHHyto p a6ory Koctusofi B alenrnnrr C epreenHrr

no reMe <<IrlccleAoBaur4ewpa3Bvrrue rexgoJrorrleaKlrx ocHoB cBapKIr BbrcoKoa3orucrbrx

Koppo3r.roHnocrofirrx Cr-Ni-\4n-Mo aycreHrdrrrbrx ctaleft>>, upeAcraBJIeHHyIo Ha coI4cKaHLIe

yreuoff creneHrl KaHALrAara rexHr{rrecKrD( HayK no cueuuilIbHocru

05.16.01 - <<MerarroBeAeHrre r4 TepMarrecrax o6pa6orKa MeTaJIJIoB u cIrJIasoB>

,{nccepraquonHas. pa6ora Kocrnnoft Bzurenruuu CepreeeHbl rlocB.llqeHa pe[IeHI4Io

aKTyaJrbHofi nayunoft npod.neMbr - pa3Brdrl,Irc Snsuro-xl4Mt4qecKnx ocHoB TexHoJIorlII4

cBapKr,r BbrcoKonporrHbrx rr Koppo3uonnocrofiKl,Ix aycreHrrrHblx a3orcoAepxalqux craleft c

srrcoxofi KoHrleHTpa\uefi a3ora. Cra.lrra raKoro pola Ha3LrBaror KoHcrpyKIII'IoHHbrM

Marepr,rruoM 21 sera BBr4Ay corroraHr{rr y HI,IX yHltKtulbHoro KoMrIJIerca csoficrB - errcorofi

npoqHocrlr u BbrcoKoft ropposuonnofi crofirocrn co cra6nlbHo aycrenutnoft crpyrrypofi,

nrrcorofi r{3Hococrofirocrrro. 3a py6exoM ertull4 TaKoro poAa Irrl4poKo rlplzMeurlrorct B

rrpoMbrruireHHocrr,r, s PO ux [por,r3BoAcrBo, HarIpI,IMep - B BIIAe rop.flqeKaraHoro rvroTarz;rvr

orJprBoK, ToJrbKo ocBalrBaercr. IIo4mepxAeHI,Ie cBapuBaeMocrll pr BblcoKoro ypoBH{

csoftcre cBapHbrx coeAuHeHr,rft TaKr.rx craleit, npoLI3BoAI4Mbrx c uc[oJlb3oBaHfieM

AocryrrHbrx cBapoqHbrx [pucaAoK u rexnororufi tBJlterct oAHI4M vIs saxHefiruux

[oJro)Kr4TeJrbHbrx Sarropon, onpeAeirrrorUlax LIX Aalrneftruee pao[pocrpaHeHI4e B

npoMbrrrrJreHuoctn P@.

,{raccepraumofi ocyqecrBneH o6crosremuuft anaJftrs uayunoft JII4TeparypbI,

rper4MyrrlecrBeHHo sapy6exnoft, rro BonpocaM cBapKI4 Koppo3l4oHno-c'roftrrax

aycreur4THbrx craneir, oco6eHHo il3oroco,{epxalq}rx. Ero 6stttu c$oprraylnpoBaubl

KpI,ITepr4LI orIeHKn v BbI.rIBJreHbI ocHoBHbIe upo6reuu, cB.tBaHHbIe c floryqeHl{eM

KaqecrBeHHbrx cBapHbrx coeAHHewwilt aycreHLITHbIx tt3orocoAepx(alqllx craleft c BbIcoKI4MI4

csoftcrsalar,r, r{ ocHoBHbre uplrMerurrouvecs cuoco6rr ycrpaHeHllll erux upo6nerr,r (rnana 1).

C yuerou cAeJraHHbrx Ha ocHoBe o6sopa Jllrreparypbr 3aKJlloqeuuit, a raK)Ke Ha

ocHoBe BbrrIoJrHeHHbIx B pa6ore pacqeroB I4 gKcnepl4Mer{roB, AJII aycreHuITHblx cralefi

AByx MapoK (04X20H6f1IM2AOB w,05X22Af I5H8M2O) c coAep)KaHIleM znora - 0,5yo

B.C. Kocrunofi 6unu peureHbr sa;ia.rvr no HayqHouy o6ocHoBaHrro H nrr6opy cnoco6os

cBapKr4, nu6opy oKoHoMHo Jrerr,rpoBaHHbrx [pLtcaAoqHbIX MarepniuoB, pexI4MoB [poqecca

cBapK[, [o3BoJr.flrorqux cQopMlrpoBarb cBapuoe coeAl4HeHne rpe6yeMoro ypoBH{ KaqecrBa

ra csoficre, rro ycraHoBJreuzro KoppeirflUr4ra Menqy [apaMerpaMl4 cBapoqnoro rpoqecca 14

crpyKTypHo-Qa^:onuMr4 cocroflHunvtpr cBapHbrx coeAI,IHeHuit tt rx ceofictBaMl'I. BaNnrru

ac[eKToM pa6oru rBl4Jrocb pellreHr,re 3aqa'v., cBt3aHHbIx c o6ocnoBaHl4eM eosr4oxHoctefi

orKi6a or [poBeAeHr{.f, rcprraoo6pa6orru cBapHbIX coe4raneuzfi; [poBe,{eHI4eM

MexaHprrrecroft reulonoft npaBKI4 cBapHbIX coe4zHeHufi .

AHanns Marepr,rtuoB AnccepraUz[ [o3BoJurer aAerarb BbIBoA, rITo nl4ccepraulloHHa{

pa6ora B.C. Kocrrurofi srrnorHeHa ua srrcoroNa Hay'rHora yposHe.

,{uccepmqurl cocrollT r.r3 BBeAeHvrL wffvr HIaB I4 BbIBoAoB no rJIaBaM, o6Iqxx
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BbrBoAoB r,r cIIucKa Jrr,rreparypbrr4s 167 Har,rMeHoBaHnfi, Bcefo - 181 crpaHI4IIa.

Bo eropoft HraBe npvBeAeHa raHSopuaqurr o MeroAax I4ccJIeAoBaHr4fl., Hpr4BeAeHHbIx

B pa6ore. 3ro npvH.rrbre B coBpeMeHHoM MeraJrJroBeAeHLIu MeroAbI AJIf, I4ccJleAosaHl,tfi

Mr,r(pocrpyKTypbr, xr4Mr4qecKoro Ia Sasonoro eocraBa, MexaHI{qecKI,IX csoftcts.

B rnaee 3 paccnrorpeHbr Bonpocbr AyroBofi coapxu aycreHHTHBIx a3orcoAep)Kaulrx

cmlefi rolIrlunofi 10-45 ruu. 3ro caurrft o6r€uurrfi, ocHoBHofi paa4en Azccepralluonnoft
pa6oru. ,{nccepranrrofi 6rrln ilpoBeAeHrr r4ccJreAoBaHLIt cBapHbrx coeAl{HeHvrfi crateir

04X20H6|11M2AOE u 05X22A|15H8M2OJI, noryqeHHbrx rpeMn BlaraMvt Ayronofi

cBapKr,r: (nonyautoNaatu.recroft B cpeAe 3aIUIlTHoro ra3a, py.tuofi Ayronofi c

rac[oJrb3oBaHueM cBaporrHoro sJreKTpoAa v pyuuofi aproHoAyrosoft cnaproft

He[JraBf,rrlr4Mcr oJreKTpoAorr,r). Ha cBapHbrx o6pa:qax upoKara pa3rl,IqHofi roluznbl craJrLI

uepnofi MapKr{, c 6olee nusrofi KoHueHTpa\uefi HT4KeJUI I4 Maprauua, 6sutu onpo6onaurr

rpu BapuaHTa nprcaAoqHoro Marepr,riua (asa BvEa cBapoqHofi [poBoJIoKIl I,I rilaBtlqnirc .

enerrpo4). 3ru Bapua\vkr trplacaAoK coAepxilrrz ne6omruylo KoHIIeHTpauurc a:ora (0,1-

O,lsyo N); sce oHr4 coAep)Krurrr xpoM, Hr{KeJrb n uorIa6AeH B BbIcoKI,Ix KoHllenrpaqurx. B

p$yirbrare u3yqeHr4rr MprKpocrpyKTypbr, Mexanl4qecKplx ceoficrs n, oco6enuo, roHroft

crpyKrypbr cBapHbrx coe4raneuufi, 6ur o6ourosaH nu6op rpI,tca.qKfl Cs-

10X20H18M3AOC c MeHbrueft rconqeurpa\ueir HI4KeJUI (18, a ye 25o/o). B caapnrrx

ooeAr4HeHrrffx c rarofi [pracaAKofi ne o6pasyrcTct BbIAeJIeHIlx 1-Sasu, cnoco6nue 6nrs
r{croqHr,rKoM 3apoxAeHl4rl MuIporpeIqI,IH u HI{TpI,IAbr CrzN, o6pasyrorqne qertoqKu

cy6uurpoHHbrx BbrgeJreHr4fi no rparuarlaM 3epeH, qro Moxer ueblaronpn lTHo BJII,Itrb Ha

Koppo3r,roHnyro croftKocrb. Eulo [oKa3aHo, rrro B 6omurnx aeqeHl,I.rx npoKara 6olee

6laronpulurofi Anr coxpaneHr4r xopouefi y.uapuoft sssxocu4 ruBa f,BJltercr X-o6pasuafl.

Soprraa pa3AeJIKI,I Kp oMoK.

3ra upncaItKa, TaKlKe KaK r,r nnoft Hay.rurrfi onbrr I,IccJIeAoBaHufi nepnoit ctaswt,

6r,lla ncrroJrb3oBaHa Bo nropofi qacrr4 pa6or rro AyroBoft cnapre, orrncaHHblx n tperuefi

HraBe, npLr noJryqeHLrr4 cBapHbrx coeAr4HeHr,rft numeiluoil aycrennnroft cruru c 6onee

eutcorcoil KoHqeHmpaqueil MapeaH\a (15%). C y.rerorra erofi oco6eHHocrll xI,IMI{rIecKoro

cocraBa, 6rrrtu rarcKe oupo6onaH6r ABa BapwarTa rlpncaAoK, coAep)Kalqvx MapraHeII.

Kporvre roro, Ha Marepr{ale rumefinofi crarz c l5o/o Mn 6unu npoBepeHbl ABa (clleHapils)

- ABe rexHoJrorr4r,r rrpoqecca cBapKr4. flepnrrfi - oAHo[poxoAHafl cBapKa c nrrcorofi

noronnoft eneprneft, nplrMerureMa.f, Ha ptrAoBbrx cr€ursx, utopofi - 6onee tpy.qoeurufi

Bapr4aHT Muoro[poxoAuofi cBapKLr, rleJrb Koroporo - us6exatr [o.fiBJIeHI,IlI 6onrurofi

cnapouuoft BaHHbr r4 uepetpeBa ocHoBHoro MeriurJra B 3one repMl,IqecKoro BJII4TIHI,ITI.

I,lrorou pa6or rperrefi rJraBbr flBr,urr,rcb: BbrtBJIeHHrre oco6eHHocrl4 crpyKTypbl LI

Qasororo cocraBa, MexaHr4qecKoro r,r Koppo3r,roHHoro rloBeAeHu.l I43yqeHHbIX cBapHblx

coeAr{HeHr{ft, raronoMepHocrr{ pacnpeAeJreHr,rr a3ora rd I,I3MeHeHut Mt4KporBepAocrl,I B

pn3Hlrx 3ouax coeAr,rHeHuit ann ropffqeKaranoft u :nrrotrt a3orocoAepNaIueft craJrvl, a raKlKe

BbrrBJreHHbre KoppeJrflr\wr MLlKpoTBepAocTr4 B pa3HbIX 3OHaX C pa3MepOM 3epHa, [peAeJIoM

TeKyqecTu; BbrBoAbr rro BJrHrrHt4ro sHeprerFrecKr,rx napaMeTpoB cBapKI4 Ha cTpyKTypy

cBapHbrx coe4raueuuft; parpa6orra rexHoJrorr4r{ aproHoAyroeofi cBapruI AJIfl cralefi
r,r3yqeHHoro TLr[a, B T.rr. c peKoMeHAoBaHHBrMr,r IIpI,Ica.qKa]lMvv pe)KI,IMaMI4 CBapKI{.
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I4ccle4onaHufl, B.C. Komvruoit, o[prcaHHbre B rJraBe 4, uora^:arr4 Bo3MoxHocrb
I'IcnoJlb3oBaH,ufl. lasepnofi ctrrrosoft 6ecupuca4o.rHoft cBapKr4 AJUr noJryreHr4rr
KaqecrBeHHbrx cBapHbIX coeAwwewuit aycreHr4rHoft craln 05X22A|15H8M2O c 0,5%o

a3ora, obecue.rnnarculux ypoBeHb MexaHr4qecKr,rx csoficre 6olee nucorzfi, qeM y
TpaAI4III4oHHbIx aycreHLITHrrx cranefi, He coAepxarUr4x a3ora. 3rn raccleAoBaHr4r 6ttnu
BbIuoJIHeHbI KaK na lprroft, TaK n Ha ropflqeKarauofi craJrr,r. [raccepraHTKa u3yqwta
Ml'I{pocrpyKTypy vr MexaHlrqecKue ceoficrsa crbrKoBbrx coe4ranenufi, pac[peAeJreHrde
ocHoBHbIX JIerUpyrcuHX SJIeMeHTOB, r,r npelKAe Bcero - a3ora H MapraHIIa - B MeriurJre rrrBa,
conocraBl,IJla rBepAocrb B pa3Hbrx 3oHax JriBepHoro cBapHoro coeAr{HeHr4fl c
npoqHocrHbIMI,I [apaMerpaMl,I r{cnblrawwiit Ha pacrf,xeHr,re. Cne.qyer orMerr4Tb, rrro paHee
LIccJIeAoBaHI{rI cBapHbIX coe4znenufi crzureft c errcorofi KoHrIeHTpa\vtefr, a3ora,
[oJrfreHHBrx crrrKonofi lasepnofi cnaprofi , ue npoBoAr{jrLr cb.

fraea 5 nnaeet npeAMeroM paccMorpeHr{.rr MexaHr,rqecKyro renJroByro [paBKy
cBapHbIX coe4raneHnfi iuorocoAepvarrlofi aycreHuurofi craJrr,r MapKLr

04X20H6I11M2AOB. B Hayunofi rllreparype, ro cyrrr, orcyrcrByror AaHHbre o6
LIccJIeAoBaHwrx BlrhrflIr'Lrfr raxofi o6pa6orrra sa cnoficrBa rroABeprrrrvxcr ropo6leHuro
cBapHbIX coeALIHeHI,Ifi, teu 6onee - Nrs. cBapHbrx coeArrHeHrafi a.goroco,qepxarqeft crwrut.

,{m coe4urrenuit tIocJIe rrpaBKH [ppr reMneparypax or 200 ao 600oC 6sg1t r3]nreHbr
MexaHl'Iqecrrae ceoficrBa I{ TBepAoarb, rlccJreAoBaHbr MnKpocrpyKrypa raKrrx cBapHbrx
coeAI{HeHI{fi n, uero4ou |ISM - ToHKtur crpyKTypa MerilrJra rrrBa oKoJro 3oHbr cruraBJreHlrrr.

Pesylrtatrt ucn:otrasuit MexaHuqecKux ceoficrs 6uru conocraBJreHbr c r43BecrHbrMr4

3KC[epI4MeHTaJIbHbIMI{ AaHHbrMr4 rro BJrr,rrrHrrro reM[eparypbr Ha KparKoBpeMeHHyro
npoqHocrb npl4 pacrrxeHun aycrenurHofi crrrrn4 05X22A|15H8M2O B

ae$opnrzpoBaHHoM tI JII4roM cocro{Hurr4. ConorynHocrb noryqeHHbrx AaHHbrx [o3BoJrrlJra
Aarb o6sscneHue csoficrnaM cBapHbrx coe4zuennft nocJre pa3rr4qHbrx reMneparyp
MexaHl4qecrofi renJrosofi [paBKI{ Ia o6ocHonarr nrr6op onrr4MaJrbnofi reuneparyprr srofi
TexuoJrorr4.recroft ouepaur{Lr.

Hayunan HoBrr3Ha

HECOMHCHHbI.

r HoBrr3Ha n 3HarrrrMocrb [oryqeHHbrx B pa6orc pe3ylrbraroB

.{raccepranrrofi BrrepBbre r{3yqeHbr crpyKTypa 14 Sasoerrft cocraB,
MexaHl/tqecKl4e u Koppo3I4oHHhIe cnoftcrsa cBapHbrx coe4ranenufi nosofi MapKr4

aeQoprraupyeuofi asorocoAepNarqefi crruru 04X20H6f 1lM2AOE u rulrefinoft
a3orocoAepxaqeft crruru 05X22A|15H8M2OJI, noly.reHHbrx pa3Jrr{rrHbrMrr crocolauru
cBapKI'I, c npLIMeHeHI4eM pa3ILIqHbIx cBapoqHblx [pLIaaAoKe BbrrBJreHbr 3aKoHoMepHocTLr
u3MeHeHI'It MI'IKpOTB9pAOCTI,I B pa3JIIrrrIHbIX 3OHaX CBapHbIX COe4UneHUfi vt [OKa3aHa
B3aUMOCBt3b eroro rlapaMeTpa c pa3MepoM 3epHa Lr upoqHoQTHbrMr4 XapaKrepncruKaMll
cBapHblx coe4uneunft. Bneporre LrcfreHbr oco6ennocrr4 MexaHr{qecKoro noBe.{eHzr 14

crpyKTypHo-@a:oeue cocrof,Hlul cBapHbrx coe4raHenufi TaKr4x cralefio [oJryqeHHbrx
lasepnoft cnapxoft, coeAnHeHaft, uogneprHyrbrx MexaHuqecroft reulosofi upanre. B.C.
Koctnnofi paspa6oraH uoAxoA r nu6opy rrpLrcaAorrHoro Marepnura Arrfl a3orocoAep)Karqax
cra;1efi, onnparolllwfrc , Ha pacqerbr pacrBopr{Mocrr{ a3ora r,r

gKBr,rBiureHTa flr,rrrr{Hrocroft rocru r,r MexaHraqecKr,re ceoft crsa
rlpllcaAoqHolo MaTepvura.

Saronoro cocraBa, pacqerbr

HaIJIaBOK, BbIIIOJIHeHHbIX I{3
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OqesraAHa nparcT[qecKafl 3narrlrMocrb pa6orrr. Ee ocHoBHbIM [paKTIrtIecKI4M

I{ToroM flBrflerafl. paspa6oraHHur rexHoJrorl4t cBapK[ a3oroooAepxalq[x aycreHurHbrx

craJrefi; MoxHo raKxe orMerr4rb peKoMeHAaIIwo rro pexvMy MexaHl{'recroft renrosofi

[paBKlr, o6ecue.runarcqeMy BbrcoKr,rfi ypoBeHr MexaHI{lIecKI,Ix csoftcts cBapHoro

COE,III4HCHI,I'.

{ocronepHocrb noryqeHHbrx B pa6orc AaHHbIx ocHoBaHa Ha IacnoJIb3oBaHW

KIaCCr4qeCKr,rX tro,qxoAoB MeTuLJrJroBeIeHVIfr,, [pUMeHeHI4I'I COBpeMeHHOfO

uccJreAoBareJrbcKoro o6opy,Uonanvrfi., BKrlotlttfl cKaHI,IpyIouI{e 14 rlpocBeql4Bz}Ioqrle

Mr{fpocKoflbr, 6olrruoru o6renae BbrnoJrHeHHbIX gKcnepI4MeHToB, I4crroJr63oBarrr4n Nrfl

MoAeJrr{poBalvrfl Qa-:onoro cocraBa He roJIbKo pac.rernoft oIIeHKI{ pacrBopllMocrl'I a3ora I'I

Ar4alpaMMu llle$tplepa-,{enonra, Ho Lr MeroAa ThermoCalc; coorneceHllu roJlfreHHbrx

p$yJrbTaToB c I,I3BeCTHbIMLI rlrreparypHblMll AaHHbIMI'I.

Ocnonnsre pe3yJrbrarbr Arrccepralluonnoft pa6orrr ony6.nnnoBaHbr B

perleH3r4pyeMbrx )KypHaJrax (ceur crareft), 6sIwt ,qoJIo)KeHbI Ha MHoroq[cJIeHHbIx

ron$epeuqutx.

llo 4uccepTalluoHHoft pa6ore MoXHo cAeJIaTb HeKoropble 3aMeqaHl4l.

1. !*tts cBapHbrx coeArauenuft lnreftnofi a3orocoAepxaqefi criurn He BbIrroJIHeHbl

r,rccJreAoBaHus MeroAona IISM ronroft crpylcrypbl MerilIJIa B 3oHax repMvqecKoro

BITIdflIJWfl CBapHOTO IUBa I,I rLrIJI,'IVr CnJIaBJIeHUTI.

2. Xors n pa6ore peqb uAer o MexaHnirecxofi renrtosoft [paBKe cBapHblx coegIaneHIaft,

[oABepr.rur4xcr ropo6lenrro B p$yJrbrare Aeficrevs, ocrarorlHblx nauprxenufi, B

pa6ore orcyrcrByrcT r4ccJreAoBaHnrr HarrptNceHHoro cocroflu-rtt nolyqeHHblx cBapHbIX

coeAIaueuuft, HanpuMep, a [crloJrb3oBaHueM peHTreHoBcKoro MeroAa, MeroAa

KO9pIII4TI4Mepkrkr.

3. grcnepuuerrrbr rro Jra3epHofi crrrronofi 6ecnpucaAoqHoft cnapre BbIIIoJIHeHbI ToJIbKo

Ha roHKrrx nJracrnHax rolulunofi Ao 4 uu. He xuro, HacKoJIbKo sQQertnreH 6yAer gTor

MeToA cBapKI4 AIt ceqegwit azwuwoit ctaswt 6onrrueft TSJIIIIHH6I.

4. ,{nccepranmofi He [pr4BeAeHbr peKoMeHAa\wLr ilo rexHoJIorlII4 na-eepuofi cBapKI'I

ur3orocoAepx(aull4x ctaleft .

5. Xors Ar{ccepraHTKofi Bbr[oJrHeHo 3Haqr{TeJIbHoe Korl,HecrBo nccleAonanufi

Mt4rgocrpyKTypbr c ncnoJrb3oBaHr{eM TpaBJIeHbIx urnra$or claleft, Ha ocHoBaHHIa

Koropbrx cAeJraHbr yrBepxAeHr4rr o 6es4e$exrnocrl4 cBapHbIX coeAttneuufr, B ToM qI'IcJIe

- orcyrcrBvrvt B Hrlx nop, 6ulo 6rr yuecrHo rlpoBecrkl crrequ€ulbHbre I,IccJIeAoBaH[u

nop[crocrn Merilura cBapHrrx coe4IaHenufi vt AaHHbIe yJlbrpil3ByKoBoro

4e$errocxofl[qecKoro KoHTpoiIt.

C.uelannrre 3aMeqaHr{f, He oHrDKaror o6ruefi sblcoroft oIIeHKI4 aKTyaJIbHoft, Hayuuo

gna.rraNaofi Ar,rcceprarluonnofi pa6otrr B.C. Koctusofi. Paserlrbre B pa6orc

TexHoJrorr4qecKr,re ocHoBbr cBapKr4 Koppo3l4oHnocroftrrax Cr-Ni-Mn-Mo aycreHurHbrx

cralefi c BbrcoKofi rouqeurparlr4efi a3ora [o3BoIII,IJIn [oryqLITb IIeHHbre npaKrl,IqecKl4e

p6yJrbrarbr B Br{Ae rexHoirorr4qecKnx peKoMenAauwit no cBapKe I{ TeMrleparype renrlosofi

[paBKr,r TaKr,rx craleft .
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,{raccepraqnoHHrur pa6ora B.C. KocrraHofi coorBercrByer Kprrrepl,ItM, KoropblM

AoJrxrHbr orBerrarb Alrcceprauvw Ha concKaHl{e yqeHbIX ctenenefi coilIacHo lloloxenuro o

[pucyxAeHr,ru yrreHbrx cretreHefto yrnepxAeHHoMy IIocrauoBJIeHI,IeM llpanurelrcrsa P@

Ns 842 or 24.09.2013 r. ,.{ucceprarlr4r ooorBercrByer racnopry crleulazrrlbnocru 05.16.01 e

.qacrv nyHKToB 2,3,4,6, 8. Ee aBTop - Kocruna Ba.nenu{Ha CepreeBlra - 3acJIyxI'IBaer

rrprlcyxAeHr,ur ero prcronaofi creneHr,r KaHAI4Aara rexHnqecK[x HayK rlo c[eU[nJIbHocrI4

05.16.01 - <<MeralloBeAeHr,re r4 TepMr,rqecra.r o6pa6oma MeTaJIJIoB I4 c[JIaBoB).

[omop Sns.-rraar. HayK (01.04.07) , ,/'
flp o Seccop ra$egprr Susu.recroro Marepl4iuloBeAeH 
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