OT3bIB

Ha aBTopedepat AuccepTauun boratbipeBoii EneHbl BnagumMmnpoBHbl Ha Temy:

«Pa3BuTNe TeOPUN U NPAKTUKN 3PPEKTUBHOIO NPUMEHEHNS MeXaHOaKTUBaL MW B TEXHONOTUN
TMAPOMETaNyPrunyeckoro BCKPbITUSA KUCMOPOACOLEPXKALLEr0 peAKOMETaNIbHOr0 Chipbs»,
NpeAcTaBNeHHOW Ha COMCKaHWE YUYeHOW CTeneHy AOKTOpa TEXHWYECKUX HayK no
crneunansHocTn 05.16.02 - MeTannyprua YepHblX, LBETHbLIX U PeAKUX MeTan/oB.

KpuTnyeckn BaXKHbIM (DakTOPOM [1S Pa3BUTUA BbICOKOTEXHONOTMYHBLIX OTpac/en
9KOHOMUKMW,  HaykKm U TeXHUKU Poccum  ABAAETCA  NPOBELEHWE  KOMMIEKCHbIX
maTepvanoBefyecKMX uccnefoBaHMin 1 pa3paboTOK B 4acTU CO3[4aHUS  COBPEMEHHbIX
MPOPbLIBHLIX TEXHOMNOTMA OT pyAbl A0 NPOAYKUMW KOHEYHOro crpoca. [MocTaHOBNEHMEM
MpaButensctea P® ot 16.01.1996 r. Ne 50-p pefkue MeTannbl OTHECEHbl B MNepeyeHb
cTpatermyeckmx matepuanos (CM). Pefkue meTanibl XapakTepusyroTca KOMMIEKCOM (PU3MKO-
XUMUYECKNX CBOWCTB, obecrneymBaroWmnx WM 6e3anbTepHATMBHOE 3HAYeHWe ANA PasBUTUA
COBPEMEHHOW OTpacnn Npon3BOACTBa MaTepuanoB HOBOrO NMOKONEHUS.

[MpakTnyeckn Bce Martepuanbl, MPOU3BOAMMbIE HA OCHOBE pPeaKUX METansos.,
OTHOCATCA K rpynne WHAEKCAUMOHHBbIX MPOAYKTOB, TaKMX MO YPOBHK MNPOW3BOACTBA U
NoTpe6neHMs  KOTOPbIX OLEHMBAKOT 3KOHOMMYECKMIA N Hay4YHO-TEXHMYECKUI noTeHuman
rocygapctea. B HacTosllee Bpemsi CNOXWNacb KpuUTUYecKas CUTyaums B MPOMbILLNEHHOCTH
Kak no pobblye, nepepaboTke, Tak U MO MPOU3BOACTBY PeAKUX MeTannoB. BOMbLWNHCTBO
ropHoLO6bIBAOWMX MPefnpuUATUIA  OCTaHOB/IEHbI WM He o06ecneyeHbl pasBefaHHbIMU
3anacamMmy, a NPOMbILIEHHOCTb MNepepaboTKM WM paccesHa No MNpPeanpuATUAM pasnyYHOM
(hopMbl COOGCTBEHHOCTU WU HaxoauTcs 3a npegenamu PP (YkpauHa, ApmeHus, KasaxcTaH,
AcToHUA, TagkukucTaH, Kuprusumsa, Y36ekucraH).

[Ona  coxpaHeHMs  KOHKYPEHTOCNOCOOGHOCTM B YCNOBMAX  MWPOBOIO  pPblHKA
9KOHOMMYECKMe TroKasaTen IKchayaTaumMu OTeYECTBEHHbIX MECTOPOXAEHWA  AOSKHbI
COOTBETCTBOBATb YPOBHIO MoKa3saTenel APYyrux CTpaH-y4yaCTHMKOB. ITO, B CBOK 04epejp,
obycnoBnnBaeT HeobXOAUMOCTb W  Le/IecO06pa3HOCTb  BOBJ/IEYEHUS  TEXHONOTMYeCKUX
PELEeHN, KOTopble MOryT O6bITb peHTabenbHo oTpaboTaHbl MNPU COBPEMEHHOM YPOBHE
TEXHONOTUN W LEH.

1 AKTYanbHOCTb  paboTbl. B  yCnoBMSX Hay4HO-TEXHUYECKOrO  Mporpec
KOHKYPEHTOCMOCOGHOCTL 3KOHOMUKIM OnpefenseTcs, Npexmae BCero, COCTOSHUEM W Pa3BUTUEM
BbICOKOTEXHOMOTUYHbIX MPOM3BOACTB  —  aBMANPOMbILLIEHHOCTH, 3NEKTPOHMUKMN,

MalLUVHOCTPOEHUS,, TOYHOro MPUBOPOCTPOEHUS, HAHOMPOMBILLINEHHOCTH,  HedTEXUMUN,
aTOMHOI 3HepreTuku. COBPEMEHHbIE HAYKOEMKWE TEXHOMOrnuM SBASKOTCS OCHOBOW Ans
o6ecneyeHnss KOHKYPEHTOCMOCOBHOCTM 3KOHOMUKM Poccum Ha rno6anbHOM MUPOBOM PbIHKE
W nepexoga K 6-My TeXHONOrMYecKoMy yKnagy. Mcxofs w3 3TOro, CTPaTermyeckn BaXKHbIM
SIBNAETCA CO3[aHNe BCEX YCNOBWUIA ANs 06ecrneyeHnss UHTEHCUBHOIO pa3BMTUS MPOU3BOACTBA,
rMaBHY0 POMb B KOTOPOM 3aHMMaeT MaTepuanoBefuyeckoe obecrneyeHne TeXHOMOrMin. OT
COCTOSIHMSI MEeTannypruyeckoro CekTopa, a TakXXe CMEeXHOro C HUM ropHOA06bIBAOLLEro, M



KayecTBa MNPOWM3BOAMMOW WMMW NPOAYKUWUW 3aBUCUT OCBOEHWME HOBbIX TEXHONOTUIA MU
NMPON3BOACTBO BbICOKOTEXHONOIMMYHbLIX TOBAPOB. HayUYHO-TEXHUYECKWNIA YPOBEHb COBPEMEHHOM
MPOMBbILINEHHOCTU B 3HAYMUTENbHON CTENeHU onpefensieTcs MNpPUMEHEeHWEM pefKUX MeTannoB
M uX coeauHeHnin. MecTto Poccuiickor degepauum B MUPOBOM  MPOM3BOACTBE
pefKOMeTanIM4yeckonm NpoayKumMm He OTpakaeT BO3MOXXHOCTEW, Hay4HO-MPOM3BOACTBEHHOIO
OnbITa M MNepcneKTUBHbIX MOTPEOHOCTEN CTPaHbl.

CblpbeBasd 6a3a Poccun 3aHMMaeT OAHO W3 BefyLMX MeCT B MUPE, C BaXKHbIM
oT/InymMeM: cogepxkaHune pegkmnx metannos (P3M, Ti, Ta, Nb, W n np.) B pyaax, Kak npasuso,
HUXKe, 4YeM 3a pyb6exKoM, MeCTOpPOXAEHUs pacnonarakTcs B CYPOBbIX KAMMATUUYECKNX
YCNOBUSX, YTO TpebyeT KOMMIEKCHOIO0 MOAX0A4A W HOBbIX TEXHOMOIMYECKUX pPelleHnin ans
AOCTVDKEHUA 3KOHOMMYECKMX MNoKasaTenein, HEO0O6XOAMMbIX AN KOHKYPEHTHOr0 pPas3BUMTUSA
3TOro HanpaBNeHUsA MeTannypruu.

AKTyanbHOCTb MNPOBEAEHUSA WCCNefoBaHWIA B 06MacTV XMMWUYECKON TEXHONOTUKU WU
MeTaIyprum pefkux MeTanfioB BbiTeKaeT M3 OCTPOM MOTPeOGHOCTM B 3TUX MaTepuanax Ans
pasnnM4YHbiX 06nacteld HaykKu, TEXHONOTMA W  TEXHUKW, HeOob6XOAMMOCTUM  CO3[aHUs
mMaTepuanoBefyeckKMx OCHOB W  pa3paboTKM  KOMMepUMaNU3NPOBaHHbIX  TEXHONOTUi
MHOTO(YHKLMOHANbHLIX U KOHCTPYKUMOHHbLIX MaTepuanoB. lMoflyyeHne B MPOMbILLIEHHbIX
06bemMax BbICOKOTEXHO/IOFMYHbLIX MaTepuasioB Ha OCHOBE pPeAKUX MeTasiioB npeacTaBnseT
O[HY M3 Hanbosnee akTyasibHbIX NPO6/EM COBPEMEHHOIO MaTepuanoBefeHus.

CTpaTernyeckom LUeNbld  MPOMbILLNEHHOA MONUTUKN  ABNAETCA  cO3faHue
3HeproayPeKTUBHbLIX K pecypcocbeperadlnx TEXHONOIMIA, 0b6ecneynmBalOLNX nNpu  unx
KOMMepLumanmsaumm W BHeLPeHWW MOBbileHWe [06aBfeHHOW CTOMMOCTU  NPOAYKLUN,
pacllMpeHne MUHepanbHO-CbIpbeBO  6asbl, pPOCT MNPOM3BOAUTENLHOCTM  Tpyda, PoOCT
KOHKYPEHTOCNOCOOHOCTN NPOAYKUMX B OTPacnsx MPOMbILLIIEHHOCTU Poccuu, CBSI3aHHbIX C
[006blveil 1 NepepaboTKOM TBEPAbIX MOME3HbIX UCKOMAEMbIX.

Pa3paboTka TeopeTUYeCKMX OCHOB [MPOLLECCOB M HA WX OCHOBE TEXHONOrMYecKux
peweHnii  aPPEeKTUBHOINO  MPaKTUYECKOro MNPUMEHEHUA  MEPCMNEeKTUBHbLIX  TEXHONOrni
nepepaboTKNU PYAHOr0 Cbipbsi B MPOMbILWIEHHOCTM PeAKMX MeTanioB CTOMT Ha OAHOM M3
MepBbIX MECT.

PeueH3upyemas auccepTaums COAEPXWUT PSAf HOBbIX HAY4YHbIX [aHHbIX, KOTOpble
MO3BONAKT CO34aBaTb 3Heprocbeperarolime TEXHONOrMYECKUE  PELUEHUS  MNEPBUYHOrO
BCKPbITUA KUCNOPOACOAepXKallero peaKoMeTan/IMyeckoro cbipbd NyTeM LeneHanpaBfieHHOro
NMPUMeHeHNa npeaBapuTeibHOW MexaHoakTuBaumum (MA).

Takum o06pa3om, npobnema, nNocTaBneHHas B AUCCEPTaLMOHHON paboTe, ABNSETCH
CBOEBPEMEHHOI U B BbICLLEN CTENEHW aKTya/bHOWA.

2. HayuyHaa HoBM3Ha paboTbl. HayyHasd HOBM3HA MOAYYEHHbIX Pe3ynbTaTok
3aKnyaeTcqd B pas3paboTke 06WMX NPUHLMMIOB  TeOpUM MeXaHOaKTMBaLMKU W CO3LaHUU
NPUHUMNNANBHO HOBOIO nogxopga K npoueccam nepepaboTku OKCWUAHOro
peLKOMETaNIMYeCKoro Cbipbs.

Mo HawemMy  MHEeHWI, COBOKYMHOCTb  MEepPevYnCrieHHbIX  HUXe  pe3y/nbTaToB
nccnefosaHuii borateipeBoin E.B. BHOCUT CyLLECTBEHHbIA BKIag B pa3paboTKy TeOpeTUUHecKnx
OCHOB TEXHONOIMM NepepaboTKM KMCNOPOACOAEPXKALLEr0 PEAKOMETaN/IbHOTO CbIpbS:



- HayyHoe 000OCHOBaHMe LeNneHanpaBNeHHOr0 MPUMEHEHUS  KPaTKOBPEMEHHO
(He 6Gonee 5 MWH) npeABapuTeNIbHON MexaHOakKTMBauuu, obecneymBalollee BO3MOXHOCTb
MPOrHO3MpoOBaHUA 3PHEKTUBHOCTY BbllenavymBaHUA aKTUBMPOBAHHbLIX KUCIOPOACOAEepIKaLLNX
MWHEpanoB peaKnX MeTanoB, Ha OCHOBaHWUM 3HEPreTMYecKoro NoAxonaa;

- YCTaHOB/IEHO BAUSIHME TUNa CTPYKTYPHbIX W3MEHEHWA B LENEBbIX MUHepanax
KOHLEHTPATOB U WX 3HEPruii, onpefeneHHbIX MO AaHHbIM PEHTFeHOCTPYKTYPHOrO aHanmsa
(PCA), Ha X peakuWOHHY CMOCO6GHOCTL MPU MOCAEeAYHOLLEM BbllLEeNaYNBAHNN;

paspaboTaHbl  KPUTEPUM  OUEHKM  3((eKTUBHOCTM  npefBaputensHon  MA
KucnopogcogepXxawmnx MuHepanos PM and MHTeHCUMKaLMU UX TUAPOMETaNIypruyeckoro
BCKPbITUS Ha OCHOBaHUW aHaiM3a WX peakuMOHHOW CrMOCOBHOCTU, 3HEPruu akTuBauuu u
CTPYKTYpbI;

YCTaHOB/IEHbl  KO/IMYECTBEHHble  MOKas3aTeNn  3HEePreTUYeckoro  COCTOSHUSA
Kpuctannmueckorr peweTtkn (O9CKP) wmuHepanosB BonbpamuTa, LWeenuTa, nonapura,
NepoBCKMUTa, WNbMEHMTA, apu30HMTa Mocne KpaTkoBpeMeHHOW MA, obecneumBatoline ux
3()(heKTMBHOE BCKPbITUE MPU HU3KOTEMNEPATYPHOM BbllENa4MBaHUNK;

3. MNpakTnyeckas 3Ha4YMMOCTb. OCOOYK MPaKTUYECKYH 3HAYMMOCTb npuobpertaeT
npegnoxeHHas boraTbipeBoit E.B. KoHuenuus, cBsi3blBaloWas CTeneHb CTPYKTYPHbIX
HapylWeHWiA B MuUHepanax pPeaKUX MeTaliioB C 3HEProcofepXaHvem aKTUBMPOBAHHbIX
CTPYKTYP M WX peakLMOHHOW CMOCOOGHOCTbIO Mpy MOCNefytoweM HU3KOTEMMNepaTypHOM
BbllLleslaynBaHumu. Mpn atom:

- pa3paboTaHbl 3KCMepuMeHTanbHas MeToAuKa oueHkn ICKP kucnopopgcopepkatymx
MWUHepanoB peakunx MeTannoB nocne MA KOHLEHTpPaToB c npUMeHeHneM
PEeHTreHOCTPYKTYpHOro aHanmsza PCA ©n  pekomMeHpauuM N0  COBEPLUEHCTBOBAHUIO
MPOMbILU/IEHHbIX TEXHONOrMI HU3KOTEMNEPATYPHOro TMAPOMeTanlypruyeckoro BCKPbITUA
TPagMLUMOHHOIO M HOBOTO CbipbA PeAKUX MeTa/ioB: BOJIb)PaMUTOBLIX, LUEENUTOBOIO,
NnonapuToBOro, NepoBCKUTOBOrNO, UIbMEHUTOBOIO N apU30HUTOBOI0 KOHLEHTPATOB;

- MOKa3aHa BO3MOXHOCTb LefieHanpaB/eHHON KPaTKOBPEMEHHOW MexaHOaKTuBaLum
0becrneynTb IHEPro3aPeKTUBHOCTL NpoLecca BCKPbITUA KOHLEHTPATOB PM 3a CUYET CHUKEHUA
NPOAO/HKUTENBHOCTM MeXxaHo06paboTku B 3-5 pas.

Anpob6upoBaHa NPMMEHMMOCTb MeToAMKM oueHkn IOCKP matepmana nocne MA ans
3HEepreTUYECKOl XapaKTePUCTUKM NOPOLUKOBLIX KapbuaoB Bonbhpama M MonmbaeHa, a Takxke
NMPOAYKTOB nepepaboTky docgorunca.

MMpennoXxeHa annapaTypHO-TEXHOMOrMYeckas cxema MNPOM3BOACTBA WCKYCCTBEHHOrO
pyTMna  COMSAHOKUC/IOTHbIM  BblllenlaynBaHWEM  aKTUBUPOBAHHbLIX  WIbMEHUTOBOrO U
apM30HNTOBOI0 KOHLIEHTPATOB.

HoBM3HA TeXHUYECKUX PpeLeHUin, NpeLNOXKeHHbIX aBTOPOM, MNOATBepXAeHa 5
nateHTamu P®.

4. CTeneHb 000CHOBAHHOCTM Hay4HbIX MOMOXEHWW, BbIBOAOB W PeKOMeHAaLWni.
TeopeTnyeckme MNONOXKEHUS W MpaKTUYecKMe PeKoMeHaauun 6asnpytoTcs Ha pesynbTaTax
MONYYEHHbIX aBTOPOM C MWCMO/Mb30BaHNMEM COBPEMEHHbIX WHCTPYMEHTa/lbHbIX METOA0B
nccnenoBaHun.



5. [oCcToBepHOCTb MNpUBELEHHbIX B aBTopedepate pfAaHHbIX. JOCTOBEPHOCTb
NMPOBEeAEHHbIX 3KCMEPMMEHTOB  AOKaszaHa OMbITOM  MOAYNPOMbBILIIEHHbIX — UCMbITAHWUNA.
MMony4yeHHble aBTOPOM [aHHble COrNacyrTcs C NOAO0OHbIMW UCCNef0BaHUAMM, OMUCAHHBIMU B
nutepatype. Mo Teme agucceptaymm onyo61nKoBaHO 62 neyatHble paboTbl, B TOM uucne 21 B
XYpHanax, pekomeHaoBaHHbIX BAK MwuHo6pHaykn Poccun, 1 moHorpadus, 5 nateHTtos, 1
HOy-Xxay.

6. 3aMmeyaHna U peKoMeHZaunun.

K aBTOpetepaty uMeroTCA crefytoLme BONPOChI U 3aMevaHus:

1 K puc.1, ctp.11. Yem ob60CHOBaH BbIGOpP CpefHEl aTOMHOW 3HepruyM atommsauuun u
CU/I0BOW XapaKTEPUCTUKN KaTUOHOB AN19 NOCTPOEHMSA AMarpaMMbl YCTOWYMBOCTU K KUCNOTaM
KMCNOPOACOAEPXKaLLMX MUHepanoB?

2. K ctp. 33. PaccuuTaHbl N1 3HayeHus BennumH OKP u  mukpogehopmauui,
obecneumnBaroLlme BbICOKME MOKasaTeNn peakLuMOHHOW CNOCOBGHOCTM Npu nocneayoLLem
HWU3KOTEMMNEPATYPHOM BbilLenaynsBaHN MUHEPANoB peaKUX MeTannoB?

3. K cTp.34. MeToanka oueHkn SCKP npumeHeHa npu nssnevyeHnn P3M u3 aHrngputa
- npogykrta nepepabotku ocgormnca. ECTb nM B OCHOBHOM TeKCTe Aucceprauuu
TeXHOo/Iornyeckas cxema nonyyeHua aHrugputa un nokasatenn ICKP aHrugputa nocne MA,
obecneynBalroLLne BbICOKYHO CTEMEeHb MepeKkpucTain3aunum ycTonumsbiX (OPM aHrngpura B
runc Ao 98 % u BbICOKME MoKaszaTenu no mssnevyeHnto P3M m3 aHrmaputa B pactsop (6onee
90 %).

4. K ctp. 35. Yem 0OBACHSETCA CENEKTMBHOCTb W3BNEYEHUS XKefe3a B pacTBOp Mpu
BbllLlelaunBaHUN  MexXaHWYeCKNn  aKTUBMPOBAHHbLIX  W/IbBMEHUTOBOIO W apM30HUTOBOIO
KOHLLeHTpaToB pacTBOpPaMu COMAHOW KMUCNOTbl BbICOKOW KOHLUEHTpauum?

7. CooTBeTCTBME MaTepuanoB pfucceptaunm TpeboBaHUAM «[l1onoxeHns o
NPUCYXXAEHMNWN YUYeHbIX cTeneHel» BAK P®

HecmoTpa Ha 3amedaHus, N0 HalemMy MHeHWI0, Aaucceptauusa Borateipesoit E.B.,
npeAcTaBfieHHas Ha COMCKaHMe YYeHOMN CTeneHU LOKTOpa TEXHUYECKUX HayK COOTBETCTBYeT
OCHOBHbIM Tpe60oBaHMAM [0N10XXEeHUS 0 NPUCYXKLEHUN YUEHOW CTENEHN.

B paboTe HayyHO 060CHOBaHbl K pa3paboTaHbl 3Heprocbeperaroline TEXHUYECKME
peLleHnsa, No3BONAIOLLLME peann30BaTh NEPBUYHOE BCKPbITUE TPAAULUOHHBIX U HOBbIX BUAO0B
peAKOMeTaNIbHOro  Cbipbf  HenocpeAcTBeHHOro Ha [OKax. PaboTta wMmeeT BaXHoe
X03MCTBEHHOe 3HayeHuWe pAng Poccun U B MepcriekTMBe MNpPW BHEAPEHWUU HAN[EHHbIX
TEXHWYECKNX PELUeHU MOXeT BHECTU 3HauyuMTeNbHbI BKMaj B pasBUTUE MPOU3BOACTBA
pefkux metannos B PO.

ABTOpOM fuccepTtauumn, boraTbipeBoit E.B., caMoCTOATENbHO BblOpaHbl M 060CHOBaHbI
HanpaB/ieHUs WCCNefOBaHWN, OpraHuM3oBaHbl W MPOBEAEHbl 3KCMEPUMEHTbI, 0006LLeHbl UX
pe3ynbTaTtbl, MOArOTOBMIEHbl MaTepumanbl K nyb6auMkauuuM, nposefeHa wuX anpobauuto,
paspaboTaHbl NporpamMbl U MeTOAWMKW WCCNef0BaTe/IbCKUX WUCMbITaHW B NabopaTopHOM U
YKPYMNHEHHO-abopaTtopHoM macluTabe. Bce pa3paboTKM BbIMOMHEHbI MO HEMOCPEACTBEHHBIM
PYKOBOACTBOM U MPW y4YaCTUWN COUCKAaTeNS.



B Aaucceptaummn npefctasnieHbl MaTepuanbl pa3paboTKu annapaTtypHO-TEXHUYECKUX
PELEHN CONSSHOKUCNOTHOW TUAPOMETaNypruyeckon nepepaboTkn WAbMEHUTOBOIO MU
apM30HUTOBOr0 KOHLIEHTpAToOB M WX anpobauusd B OMbITHOM MacliTabe, KOTOpble BMOJHE
[0CTaToOYHbI A1 OpraHu3aunn AencTeyoLLero npon3BoACTBa.

Mo Teme paucceptaumm onybnvkoBaHo 62 rmMedyaTHble paboTbl, B TOM uucne 21 B
XypHanax, pekomeHpoBaHHbIXx BAK MwuHobpHayku Poccun, 1 MoHorpaus, 5 naTteHTOB.
Pe3ynbTaTbl gucceprauumn npeactaBfieHbl B BUAe Ny6anKauuii n f0N0XeHbl HA POCCUIACKUX 1
MeXAyHapoAHbIX KOH(EepeHuMax, UTO MOATBEPXAaeT [OCTOBEPHOCTbL  BbLIBOJOB M
peKoMeHaL .

[vccepTaymsa n3noxeHa Ha 332 cTpaHuuax, COAepXWUT 67 Tabnuy n 134 pucyHka.
Cnuncok 1ucnosib3yemon nutepaTypbl BKNOYAET 271 NCTOUYHUK.

8. 3aknoueHue:

Auncceptauns boratbipesoit E.B. no cBoeMy 06bEMY, aKTya/lbHOCTU, HAyYHOW HOBU3He
M NPakTUYeCcKOM 3HAYMMOCTM pe3y/bTaTOB COOTBETCTBYeT 3asB/IeHHOW CreuuanbHOCTH,
OTBEYaeT npeAbABNsAeMbIM K [LOKTOPCKUM Aucceprtaumam TpeboBaHuAaM «[10M0XeHUs 0
NPUCYXAEHUN YUeHbIX cTeneHen» BAK P® 1 aBnsieTcs HayyHO-KBaU(pMKaLMOHHO paboTow,
B KOTOPOI COAEPXMTCA PELLEHME BaXKHOM M aKTya/lbHOW Npo61eMbl, NUMEHLLEN CYLLECTBEHHOE
3HayeHve ANA MaTtepuanoBefieHNs U MeTannyprum B 06nacTu pegkux MeTannos, a ee aBTop,
bBoratbipeBa EneHa BnagnmmpoBHa 3acny>XunBaet NPUCYXXAEHUA el LICKOMOW YUYEHOWN CTeneHu
[OKTOpa TEXHUYEeCKUX Hayk creumnanbHoctn 05.16.02 - «MeTannyprus YepHblX, LUBETHLIX U
PefKUX METaNoB».

3amecTuTeNnb AMpeKTopa Nno Hayke,
AO «[I'mpeameT» E.E. EgpeHHMKoOBa
JKCnepT Mo pegkum mMeTannam B.E. Kapues

Moanuce E.E. EagpeHHMKoOBONR, B.E. K
YueHblin cekpeTapb AO «mpegmeT» | € HO.B. AHTOHOBa

[aHHble 0 peueH3eHTax:

EppeHHnkoBa EneHa EBreHbeBHa, KaHAMAaT TeXHUYECKUX HayK Mo cneymnanbHocTn 05.16.06,
3amMecTuTeNb gMpekTopa no Hayke AO «I npegmets.

119017, MockBa, b. TonmaueBckuin nep., 4.5, ctp. 1, N'HL P® AkuyuMoHepHoe 06LLecTBO
«["ocyapCTBEHHbIN Hay4YHO-MCCNea0BaTeNbCKMIA 7 MPOEKTHbIN UHCTUTYT
pefKOMETaN/IMYeCKOM NPOMbILLIEHHOCTM».

Ten.: +7(495) 981-30-10, go6. 1-09, E-mail: pvn@giredmet.ru

KapueB BaneHTUH EdumoBMY, KaHAMAAT TeXHMYECKUX HayK Mo creumnansHoctn 05.17.02,
akcnept no pegkum metannam AO «I'npeamet».

119017, MockBa, b. TonmauyeBckuin nep., 4.5, ctp. 1, T'HL P® AkynoHepHOe 06LLecTBO
«["ocyapCTBEHHbIN Hay4HO-MCCNea0BaTeNbCKMNIA 7 NPOEKTHbIA UHCTUTYT
pefKOMETaNIMYecKoM NPOMbILLNEHHOCTM».

Ten.: +7(495) 981-30-10, go6. 1-10, E-mail: pvn@giredmet.ru
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