OT3bIB

Ha aBropedepat auccepraunu CensHnupiHa Pomana Cepreesuua «Crioco6
rnepepaboTKy OTBAJIBHBIX ANTFOMOCOACPIKAILMX ITAKOB EKTPOIH30M B
pacIlIaBlIEHHbIX Cpeaax»,

MPECTaBIEHHON Ha COMCKaHKHE YUEHOM CTeleH KaHAUIATa TEXHMYECKUX HAyK I10
cnequanbHocTh 05.16.02 — MeTayprust 4epHbIX, LBETHLIX U PEIKUX METAJJIOB

B Hacrosiiiee Bpemsi, KOraa SKCIlyaTHpyeMble 3alachl MUHEPAIbHOIO ChIPbs
MOCTENEHHO UCTOLIAIOTCS, & HOBbIE MECTOPOXKACHHUSI, KaK MPaBuiIo, 6oJiee OeHbI U
HE HWMEIOT TPAHCMOPTHOM M  3HEPreTHYECKOH HHQPACTPYKTYpPhl, BOMNPOC
TIOBTOPHOI'O MCIOJIb30BAaHUS OTXOIOB Bce OoJiee U Ooliee akTyaseH. TexHOreHHbIe
OTXOAbI ~ PacrioylararoTcsi  Ha  OTHOCHTENbHO  HEOOJBLIMX  TEPPUTOPHUSIX,
HAXOMSLLUMXCSl B MPOMBIILIIEHHO Pa3BUTBIX PalOHAX ¢ HATHYHeM paboueil CHIbI, K
HUM OOBIYHO [10/IBE/IEHbI JHHUM 3JIEKTPONepeadn, OHU He TPeOYIOT BCKPBILIHBIX
paboT, MO3TOMY 3aTpaThl Ha OPraHMU3ALMIO Pa3pabOTKU 3/1eCh 3HAYUTENBHO HIKE,
4eM INpH  pa3pabdoTKe NPUPOAHBIX MECTOPOXKIEeHHH. PelleHHIo aKTyanbHOI
npoOJsieMbl 1epepadOTKH OTBAJbHBIX AIKOMOCOJAEPKAIINX [IIIAKOB [MOCBSILEHA
aucceprauronHas padora CenbHuubsina P.C.

Ha ocHoBanun Oosblioro o0beMa 3KCMNEPUMEHTANBHBIX —HCCIeI0BAH M
NPE/IJIOKEH KOMIIEKCHBIM ¢rioco0 nepepaboTKH OTBAJIbHbIX 1IJIAKOB.

K Hay4HON HOBM3HE MOYKHO OTHECTH HAMIEHHYIO aBTOPOM 3aBHCHMOCTh
(PU3MKO-XMMMYECKHX CBOWCTB 3JIEKTPOJIMTA OT COAEPIKAHUSI CMECH OKCHIOB B
uaTepBasie  Temneparyp  950-1000  °C,  oOycioBneHHYIO — 0Opa3zoBaHHEM
OKCH(PTOPUIHBIX KOMIiekcoB. CABHI 31eKTPOAHOro (KAaTOAHOIO) MOTEHIHMAA,
00yCII0BJIEHHBIH 00pa30BaHUEM TEX K€ KOMIJIEKCOB.

[lpakriyeckass 3HaYMMOCTL  pabOTBI  MOATBEPIKIEHA MPOBEICHHBIMH Ha
MPOMBILIEHHBIX MPEANPUITUIX UCIIBLITAHUSIMH.

OcHoBHBIE  pe3ynbTaThl  JUCCEPTALMOHHONH  paGoOTBl  JOJOKEHHl  Ha
MEXKAYHAPOJHBIX HAYYHBIX KOH(EpEeHUMSAX M OMyONMKOBaHBI B IKypHajax

pexomeH10BaHHbIX BAK.



[1o aBTOpedepaTy UMEIOTCS BONPOCHI U 3aMeYaHuUst;
1) M3 aBropedepara He fCHO, ¢ Kako# WLEbI0 Ha pHCYHKe 4 [pUBEJEHa
KpuBas 67

2) B asropedepare Her cBeeHHH 0 NOBEGHMH OKCHIOB MArHMs M KA.

BbickasaHHble 3aMeuanusi He CHIKAIOT T0CTOMHCTBA ANCCEPTALHH.

Cyns mo  aBropedepaTy, MOKHO CHeNaTh BBIBOJ, HYTO JHCCEPTALHS]
Cenpruupbina  P.C.  Ha  Temy  «Crnoco6  mepepaGOTKH  OTBAlbHBIX
aJTIOMOCOZICPIKAILMX  LIJIAKOB  DJIEKTPOJIM30M B pacIUIaBIEHHBIX — Ccpejaxy,
COOTBETCTBYeT TpeboBaHusM 1. 9 [To0kKeH s 0 NPUCYKIAEHUH YUEHBIX CTEICHEH,
yreepxkaéunom Ilocranosnenuem llpaBurensctBa PO or 24 centsbps 2013 r.
No 842, mpenbsiBiseMbIM K KaHAMIATCKUM JMCCEPTALMAM, @ aBTOp SBJSETCS
FPaMOTHBIM, TOArOTOBJICHHBIM CIELHUATMCTOM M 3aClly)KUBAET TPUCYKICHUS
YY€HOH CTENEeHW KaHAMJaTa TeXHUYECKMX HayK Mo creuuanbioctd 05.16.02 —

<(M€T21J'[J'IprI/I$I HYCPHBIX, UBETHBIX U PEAKUX METAJIJIOBY.

K.T.H., CTapliMi Hay4yHbIH COTPYIHHK
nadoparopun BI1 Ne 2, AO «Benyumii
Hay4YHO-HCCIeJOBaTeIbCKUN HHCTHUTYT
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OT3bIB

na aBropedepar auccepranuy CenbHuLBIHA PoMana Cepreepuua «Cnocod
nepepaloTKH OTBAJIBHBIX ATIOMOCOAEPKALIMX IIIAKOB 3JIEKTPOJH30M B
pacnjaB/JeHHBIX cpeJax»,

Tpe/ICTaBIE€HHON HA COUCKAHHIE yuéHOM cTereHy KaHauaaTa TEXHUICCKUX HayK 110
crermanbHocTd 05.16.02 — MeTatyprust YepHBIX, HBETHBIX U PEAKUX METAIIOB

PaGoTa IOCBAIIEHA pa3pabOTKe KOMILIEKCHOTO —CIocoba riepepaboTKu
OTBATBHBIX  ATIOMOCOAEPKAIIMX  IIIAKOB, KOTOpBIE ABJIAIOTCA  OTXOAaMH
BTOPUYHON  QTIOMHHUEBOH  IPOMBIIICHHOCTH. Llenpto paboOThl  ABJISIETCA
pa3paboTKa crocoba Mo3BOAIOIIETO HE POCTO nepepabaTblBaTh 9TH LIIAKU, HO U
MOJy9aTh BOCTPEOOBAHHBIE METALIYPrieH TOBAPHBIC MPOIYKTEI.

[IpoBesieHHble HCCIENOBAHUs IO3BOJNMIN  MPEATOKHTD, KOMILJIEKCHBIA U
MAaJIOOTXOMHBIN cIIoco0 IepepaboTKy aTFoMOCOAEPKAIINX IITAKOB, OCHOBaHHBIN
Ha COYETAHHUU THAPO- U IEKTPOMETAITYPrUdeCKUX IPONECCOB.

Hayunas HOBM3HA pabOTHl 3aKIIOYACTCA B M3YHCHHH BIMAHHA TBEPJOTrO
OCTATKA [OCIE BBIIEIAYNBAHNSA Ha (PU3UKO-XUMHUYECKHE CBOFICTBA DIIEKTPOIINTA, 2
TaK e pocTa KaTOJHOTO MOTeHUHana, 9To 00yCIIOBJICHO 00pa3oBaHHeM OKCHIHO-
(GTOPUIHBIX KOMIUIEKCOB.

OCHOBHBIE  pe3ylbTaThl  [OKa3aHbl, O0OOCHOBAHBI, oOCYXJeHbl  Ha
MEKyHapOAHBIX HayIHBIX KOH(MEpPeHLUIX U OITy6IMKOBAHEI B BEIYIIUX Hay4HBIX
xypHanax. CkasaHHOe CBUIETCIBCTBYET O HOBM3HE 1 JIOCTOBEPHOCTH
HOJIyYEHHBIX PE3YyJIbTATOB.

[TonoXHUTeNbHblE  Pe3yIbTaThl  ONBITHO-IIPOMBIIUICHHBIX UCTIBITAHUH
CBHJIETETBCTBYIOT O MPAKTHYECKON 3HATMMOCTH PabOoTB.

JluccepTalliOHHOE HCCIIENOBAHUC Cempuuipina P.C. mpezcraBisieT coOo#
[OCIIeIOBATENbHO ~ M3JOKEHHOE, ~ BBICOKONPOGECCHOHANBHOE,  3aKOHUCHHOE,
Hay4dHOE WCCIeJOBaHKE, KOTOPOE MPEACTaBIACT 6e3yCIIOBHYIO IIEHHOCTh, KaK C
HAyYHOM, TaKk M C TPHUKIaJHOH TOHYKH 3PCHHA. K HemocraTkam pabOTHI CTOMT
OTHECTH OTCYICTBHE B aBTOpedepare  CBEJICHUH 00  HCIONBb30BaAHHOM
060pyIOBAHUH B XOJI€ ONBITHO-NPOMBILICHHBIX WCIIBITaHUH.
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BrickazaHHOe 3aMeyaHHe HE CHUKAeT IIEHHOCTH JAHHOW IHUCCEPTAIllMOHHON
paboThI. -

OO6oOwmiass ckaszaHHoe, cuMTaro, uto muccepranus CenpHunbiHa Pomana
Cepreesuua Ha TeMy «Croco6 mnepepaOOTKH OTBaIBHBIX ATFOMOCOAEPKAIIIX
IITAKOB DJICKTPOJH30M B PACIIIABJIEHHBIX CpelaxX», COOTBETCTBYET TpeGOBAHUAM
BAK (m. 9 IlonoxeHuss o NPHUCYXASHHHM YUYEHBIX CTENEHEH, yTBEPKAEHHOM
ITocranoBnennem IlpaBurensctBa P® or 24 centsi6ps 2013 1. Ne 842),
IPEIbABIAEMBIM K KaHIUIATCKUM JHCCEpTallUsAM, a caM OH 3acCily)KHBaeT
NPUCYKIEHHU yYEHOW CTENEHU KaHIUIaTa TEXHUYECKUX HAyK IO CIELHMaIbHOCTH

05.16.02 — «MeTamtyprus 4epHbIX, LIBETHBIX B PEIKUX METAJIOBY.

DKcHepT Mo peJKuM MeTaliam

AO «I'upenmery,

KaHUaT TEXHUYECKUX HAyK Kapues B. E.
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Kapues Banentun Edumouu:

Anpec: 119017, r. Mocksa, b. Tonmauesckuii nep., a. 5, ctp. 1;
Ten.: 8-495-981-10-30, 006. 1-10

E-mail: VEKArtsev@rosatom.ru




OT3bIB

na aBropedepar auccepraunu Cenpruipiaa P.C. Ha Temy «Crioco6 nepepaboTku
OTBAIBHBIX AIFOMOCO/ICPIKAIIUX [IUIAKOB JIEKTPOJIM30M B PACIIaBJICHHBIX Cpellax»,
IpeICTaBICHHOM Ha COMCKaHUe y4EHOM CTENEeHH KaHIuIaTa TeXHIYeCKUX HayK

B Hacrosuiee BpeMs, HECMOTps Ha BBICOKMH YPOBEHb  pPa3BUTHA
TEeXHOJOTHYECKUX IIPOIECCOB B aFOMUHHEBOH IPOMBIIIIEHHOCTH, HUMEET MeCTO
06pazoBaHue GOJBIIONO KOJIMYECTBA IPOM3BOICTBEHHBIX OTXO/OB, B YaCTHOCTH —
COJIEBBIX AIIOMOCOJIEpKAIMX [UTaKoB. [10 pasHBIM OlleHKaM OOBEM €KETOHO
00pa3yIOIIUXCA B MUPE COJIEBBIX OTBATBHBIX LIJTAKOB COCTABJISAET OT 3 10 5 MIIH TOHH,
B Poccur — ot 100 go 200 Thic. TOHH. BBHIy OecnpeleleHTHOH elIeBU3HBI
3aXOpOHeHus Takux 1uiakos B PO, ne 6onee 20 gomn. CIIA 3a touny (8 mupe — 200-
300 momn. CIIA), oHM IpakTUYECKH B MOJHOM oObeMe CKIAIUpyIoTCs B oTBalax. B
COCTaB  aJIIOMOCOJEpIKAIIUX  [UIAKOB  BXOAMT  3HAYUTEJIbHOE  KOJIUYECTBO
BOJIOPACTBOPUMBIX XJIOPH/I0B U (pTopuioB. Takas 0cOOEHHOCTD [eIaeT CONCBOMU MITaK
HKOJIOTHYECKH OITaCHBIM MaTepuajoM, a XpaHEHHE Ha OTKPBITHIX IUIOMIaJKaX Mpu
B3aUMOJIEHCTBUU ¢ aTMOC(EPHBIME OCaJKaMU ITPUBOIUT K 00pa30BaHUIO TOKCHIHBIX
ra3oB, 3arPS3HEHUIO PYHTOBBIX BOJI U 3aCOJIEHHUIO IIOYBEI. B 5TOM CBSA3M aKTyallbHOCTh
337124 NepepaboTKU aFOMOCO/IePIKAIIUX IIIaKOB He BBI3HIBAET COMHEHHIL.

Teoperuueckasl 3HAYMMOCTH BBIIOJIHEHHBIX HCCIIEIOBAHUN 3aKII0YaeTCs B
YCTaHOBJIEHUHM 3aBUCHMOCTH (QH3MKO-XMMHYECKHX CBOWCTB OJJIEKTPOIUTA OT €ro
cocTaBa M TeMIleparypbl W B BBUIBICHHM 3JIEKTPOXUMUYECKUX OCOOEHHOCTEH
PACTBOPEHUS CMECH OKCHIIOB, OOYCIOBIEHHBIX 00Opa3oBaHMEM OKCH(GTOPUIHBIX
KOMILIIEKCOB.

C IpakTHYeCKONM TOYKHM 3PEHUS BaXKHOE 3HAUeHHWE HMeeT DPa3pabOoTaHHbIN
JIMCCEPTAaHTOM HOBBIH cr1oco0 NnepepaboTKU OTBATIBHBIX aTFOMOCO/IEPIKAIINX [IJIAKOB,
00pasyroumxcsi MpU  IOJNyYeHUH aTIOMUHHEBO-KDEMHMEBLIX U aTIOMHUHHEBO-
MarHUEBBIX CIIABOB, a TAK)KE YCOBEPIIIEHCTBOBaHHE KOHCTPYKIIUU aHOAHOTO OJI0Ka ¢
BEPTHKAILHBIMU ~ [a300TBOASIIMME  OTBEPCTUSAMM, II03BOJSMIOMENd 3(PEeKTUBHO
yIaJsaTh Ta3bl, BBIICISIIONIMECS B IIpoLecce OJJIEKTPOJIM3a, U CHHU3UTh pPacxoll

3NIeKTpodHepruu Ha 1-2 Y.



B pa6oTe mpuMeHeHbl COBPEMEHHbIE METOJIbI UCCIIEOBAHUI: MaTEMATHIECKOE
MOJIENIMPOBaHHE, PAMbBIE DKCIIEPUMEHTAIBHBIC HCCIICJOBAaHMA, METOIBI 00paboTKu U

IpeacCTaBJICHU: 3KCIICPHUMCHTAJIbHBIX JJAHHBIX.

ITo aBTOpedepaTy UMEIOTCS 3aMeYaHusl:

1. W3 aBropedepara He SCHO, KaKMM 00Opa3oM NpejronaraeTcs usberarb
BO3MOKHOTO BBIJENIEHUsT aMMHuaka, oOpasyrollerocs B Ipolecce
BBIII[EJIAUYMBAHUS AJIFOMOCO/IEPIKAIIAX OTBATBHBIX IIJTAKOB BOIOM;

2. BbI3BIBaeT COMHEHHME OKOHOMHUYECKUH JPQPEKT KakK MPOU3BOJCTBA
TOKPOBHOTO (Iroca U3 HHUIBTPaTa BIIIEIaYMBaHMU, TaK U NPEITIOKESHHOM
TEXHOJIOTMM B 1€JIOM, BBHIY BBICOKOM 3HEPro€éMKOCTH IpoIliecca

BBIIIapHUBAHHK COJICBOI'O pacTBOpPA.

B 1menom yKasaHHble HEIOCTAaTKM HE CHHXKAIOT HAyYHOW [EHHOCTH
IpeiCTaBIeHHON paboThl, KOTOpas, Cyds IO COJIepKaHuio aBropedepara,
COOTBETCTBYET TPeOOBAHUSM, MPEABIBIAEMBIM K KaHIUIATCKUM TUCCEPTALIUM, a €€
aprop — CenpuunsH P.C., 3aCTyKUBaeT MPUCYXKICHHUS yICHOU CTEICHU KaHIMAaTa
TeXHUYECKHMX HayK Mo crieuanbHocTd 05.16.02 — «MeTaiuryprust Y€pHBIX, IIBETHBIX U

PEeAKHUX METAJJIOB».

['naBHBINA MeHeIKep OoTaesia OamaHca METalIoB

TexHUYECKOro aenaprameHra ‘ x
I[TAO «I'MK «Hopuinbckuii HUKENbY, K.T.H. S C.JI. JIyxaBbiit

Jlykasbrit Cepreii Jleonnosu4:

Anpec: 1-it KpacHoreapeiickuii npoesz, 1. 15, Mocksa, Poccus, 123100
tei. +7(495)787-7667, no6. 3-785

lukavyysl@nornik.ru



OT3bIB

na apropedepaT AuccepTauni CenpHunbina Pomana CepreeBuia «Cnocod
nepepaboOTKH 0TBAIbHBIX A I0MOCOepIKAIIHX LLIAKO0B 31eKTPOJN3OM B
pacniaBJaeHHbIX cpeaax»,
[pe/ICTaBNIEHHON Ha COMCKAHNE yuéHOM CTerneHy KaHauaaTa TeXHUYECKUX HayK 110
criermanbaocTa 05.16.02 — MeTayprust 4epHbIX, IIBETHBIX 1 peIKUX METaJlIoB

JluccepTaliOHHas pabora CenbHHILbIHA P.C. sBnseTcs 3aKOHYEHHBIM,
Hay4HBIM TPYIOM, B KOTOPOM npe1oKeH 3 deKTHBHBIN crocod nepepa6on<ﬂ
OTBAJIBHBIX  ATIOMOCOJAEPKAIIMX  IIAKOB. AKTYyanbHOCTb  JaHHOH paboThI
oueBHaHA. IIpeIOKEHHBIH crioco6 BOBIeKaeT B MepepaboTKy, paHee HE
nepepabarbiBaeMoe Chipbe, HTO M03BOJISET BEPHYTH B XO35CTBEHHbBI 000POT,
3HAYUTENbHBIE 00BEMBI METAJLIA.

B paGore HaieHBl  ONTHMAILHBIC ycloBMs  Tporecca  BOJHOIO
BBILLETAUMBAHHS OTBAIBHBIX AFOMOCO/EPHKAILINX LIIAKOB. Y cTaHOBJIEHb! YCIOBUS
BejeHUsl  mpoliecca  3JIEKTpOJIH3a. [IpennoxeHa TEXHONOTMYECKas —CXEMa
repepaboTKH OTBAJIBHBIX IIIAKOB.

K 10CTOMHCTBaM paboThl HEOOXOJAMMO OTHECTH pa3paboTKy KOHCTPYKIHH
aHOIHOrO OnoKa, KOTOopas TIO3BOJMT  MOBBICHTDH 3Hepro3¢PEeKTUBHOCT
NIPOM3BOJCTBA.

[IpakTuueckas —3HAYMMOCTb ~ PabOTBI  MOATBEPXKACHA anpoOUpPOBAHUEM
pa3paboTaHHOTO crocoda B yKpyIHEHHOM Mmaciirabe Ha psaie NpeArnpUsTHH.

JIOCTOBEPHOCTh ~ TIONYYEHHBIX ~ Pe3yJIbTaToB  MNOATBEPKAACTCA 00bUINM
0GBEMOM  SKCIIEPUMEHTAIIBHBIX ~ JIAHHBIX, TOJIyYeHHbIX ~HA ~ COBPEMECHHOM
000pyAOBaHHH.

C pesysnpraTaMi pabOThl O3HAKOMIICH IIMPOKUN Kpyr CHELUATUCTOB Ha

MeKIyHapOHBIX KOH(pepeHUusX. Pe3ynpTaThl paboThI OITyOIMKOBAHbI B HAYYHbIX

)KypHaax 1 3alaTeHTOBaHbL.
[To aBTOpedepaTy UMEETCs 3aMeUaHue:
1) Ha ctp. 9 B MpeU1oKeHUH - «Cmecb okcudo8 8 MakoMm Jce Koauiecmee,

xax u @ cryuae sneKkmpoausa 2nunosema (8-15 %), cnedyem ommemumo,




YMO CMeCb OKCUOO8 8 MAKOM JHCe KOMuYecmee okazviéaem 6ojee CuibHoe

6IUAHUE HA CBOUCMBA KPUONUMA, OCOOEHHO 6 Hauane HSNeKmponuUsay»

H3/IMUIHE MIOBTOPEHO «4MO CMeCh OKCUOO8 8 NAKOM Jice KOTUYECmEey.

BeickasaHHOe 3amevaHWe He 3aTparuBaeT CYLIHOCTH IpeiCTaBICHHON
paboTBI U He CHUXKAET €€ LIEHHOCTH.

B 3aKiIOYeHMM  CTOMUT  OTMETHTb, YTO JHCCEPTALMOHHAs  pabora
CenbHuupina P.C. mMeeT HayyHBIM M [PaKTUYECKUH HHTepec, COOTBETCTBYET
TpeOoBaHusM 1. 9 TlonoxKeHus 0 NPUCYXICHHH y4EHBIX CTeNeHeH, yTBePKIEHHOM
Ilocranosnennem IlpaButennctBa P® ot 24 cenrsbps 2013 r. Ne 842,
OpeibsBIIeMbIM K KaHAWIATCKUM aucceprauusM, a CensHuusin P.C.
3aCIy’)KMBAET NPHUCYKACHUS y4EHOW CTENEHHM KaHMAAaTa TEXHUYECKMX HAyK [0
cnenuanbHocTH  05.16.02 — «MeTannyprus depHbIX, UBETHBIX U PeIKHX

METAJIJIOB».

I'enepanpHblil TUpEKTOp,
O0O0 «CITM»,

KaHIUJAT TEXHUYECKUX HayK ] [Tonos B. A.

ITortoB Bukrop AnaTosibeBuy.

Axnpec: 117449, r. Mocksa, yi. Bunokyposa 1.6 kB. 121.
Temn.: 89262451657

E-mail: 9221 @mail.ru.



OT3bIB

Ha aBTopedepar quccepranuu Censaunsina Pomana Cepreesnya «Crioco6
nepepabOTKH OTBATBHBIX AMFOMOCOAEPIKALIUX LIJIAKOB 3JEKTPOIM30M B
pacIIaBIeHHBIX Cpeax», IPEACTABIEHHON Ha COUCKaHHe YUSHOU CTENeHH
KaHJ1/aTa TEXHUYECKUX HayK 1o crenuansHocty 05.16.02 — MeTtannyprus
YCEPHBIX, UBETHLIX U PEAKHX METAJIJIOB

PaspaboTka peHTabenbHBIX M MAaJOOTXOIHBIX CIIOCOOOB M TEXHOJIOTHIA,
00eCreynBarOIMX I10Jy4eHHe BOCTPeOOBAHHBIX TOBAPHBIX MPOAYKTOB, W3
TEXHOT'C€HHOTO ChIPbs SIBJISETCS aKTyalbHOH 3aaaveil B HacTosee BpeMs. FIMeHHO
3TOMY M IOCBSIIeHa AuccepTaunonHas padora Censuuibiaa P. C.

B pabore  paccmarpuBaeTcs  cmoco® — mepepabOTKM  OTBaIbHBIX
amomocoaepkamux mnakos. CyTe npenjiaraeMoro crocoda COCTOUT B TOM, YTO
NPOBOAUTCSA  IPEIBAPUTEIIBHOE  BOJHOE  BBINIEJIAYMBAHME  OTBAJbHBIX
aIFOMOCOJICPIKAINX IITaKOB, C LENbI0 OTAENEHHs COJNed U MOoNydeHus (IIHOCOB,
Jajee MPOBOIUTCS 3JIEKTPOJIM3 HEPACTBOPUMOI0 TBEPAOTO OCTATKA C MOJy4eHHEM
CIJIaBa-pPacKUCIUTES.

Cenpnuneitn P.C. B cBoeit pabore mponmenan Gonblioil  o6beM
SKCIEPUMEHTAIbHBIX HCCJI€JOBAHUH, YTO IIO3BOJMJIO €My OIpEeNe]UTb BIIHSHHE
COIEpKaHUs TBEPIOro OcCTaTtka Ha ()U3MKO-XUMHUYECKHEe CBOWCTBA 3IEKTPOJIHTA,
TaKHE€ KaK BSA3KOCTb, 3JE€KTPONPOBOAHOCTb 3IEKTPOJIUTA, OOHAPYKUTb CIBUT
KaToOJIHOTO MoTeHlHana. IlolydeHHble SKCIepHMEHTAaIbHbIE JaHHBIE MO3BOJIUIIH
€My OIpEeNeIUTh YCJIOBHS MPOBEAEHHUS MpoLecca BOIHOIO BBILIETAYHBAHUSA U
CKOPPEKTHPOBATh TEXHOJIOTHYECKHE MapaMeTphl BeIeHHs IPOLECca 31eKTPOITH3a.

Y0enuTenbHbIM TOATBEPXKACHHEM IIPABUIBLHOCTH CYXKICHHI, OI0KEHUH 1
BBIBOZIOB, SBJISIIOTCS IIOJIOKMTENBHbIE pe3yJbTaThl MCIBITAHWHA croocoba Ha
nnomanke OOO «boraesckuit Kapbep» M MONy4eHHOTO TOBApPHOIO npoayKTa
(crimaBa-packuciutens) Ha OAO  «DNeKTPOCTANBCKUH — 3aBOA  TSKEIOro

MAITUHOCTPOCHU A .



Takum o6pasom, auccepranmonHas pabora CenpHunbiHa P.C. GeccrnopHo
COZIEP)KUT KaK HAyYHYIO HOBHU3HY, TaK U NPAKTUYECKYIO 3HAUUMOCTb.

Pe3ynbTaThl MccieqoBaHUM HE BbI3bIBAIOT COMHEHWH, OHM M3J0KEHBI B 9
nyOnIuKausaX, B TOM uucie 3 B XKypHalax, pekoMeHnoBaHHbIX BAK, nomxyyeno 2
NaTeHTa, ¥ J10JI0KeHbl Ha MEXKAYHapOAHbIX HaYUYHbIX KOH(GEPEHLUAX.

K 3aMeudaHusiM MOKHO OTHECTH ClIeylollee:

1. N3 pedepaTa HEe MOHATHO, KaKOH BO3MOXHBIH 00beM MOTpebIeHHs

CIJIaBa-pacKUCINATENS?
2. B aBTOopedepaTe He NOTHO NpeacTaBIeHbl pe3yIbTaThl HCCIIe0BaHUM
BOJHOIO BbILIEJIAUYMBAHMS OTBAJIBHBIX allFOMOCOAEePKAIINX LIIaKOB.

HecMoTpst Ha oTMeueHHBIe BBIIIE 3aMeyaHUs, CUUTAIO, YTO BBIMOTHEHHAS
CenpHuubiablM PoManom CepreeBuyem paboTa COOTBETCTBYET TpeOOBaHUAM TI. 9
[lonoeHus o NpucyKAeHUU yYEHBIX CTeneHel, yreep:xx1éHHoM [locTaHOBIEHHEM
IIpaBurensctBa PO ot 24 centsabps 2013 r. Ne 842, a caM OH 3aciyKuUBaeT
NPUCYKJI€HUS] Y4EHOH CTENeHU KaHAHWAara TeXHUYEeCKHX HayK IO CHelHaTbHOCTH

05.16.02 — «Metanmyprus 4epHbIX, UBETHBIX U PEIKUX METAILIIOBY.

K.T.H., 3aMecTUTeb Ha4yaJbHUKE

autetinoro nexa OOO «UuTepMmuke

4 [Tomos 1. A.

Iloanuce K.T.H. Ilonmosa J.A. J’
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[TonoB /Ilennc AnnpeeBud.
Anpec: 105005, r. Mocksa, yi. Paguo, 1. 17
Ten.: +7 (915) 1243285

E-mail: popow.da@gmail.com



OT3bIB
Ha aBTopedepar qucceprannn CenbHuibiHa Pomana Cepreeuya
«Criocob nepepaGoTKK OTBATBHEIX ATIOMOCOIEPKALIMX LIUTAKOB IEKTPOIH30M
B pacIuIaBJIEHHBIX Cpeaax», [IPeCTaBIeHHOM Ha COMCKaHUe
YYEHOM CTENeHM KaH1/1aTa TEXHHYECKHX HayK 10 CIelHaTIbHOCTH

05.16.02 — MeTamnyprusi 4epHBIX, IIBETHBIX M PEJIKUX METAJJIOB

Huccepraunonnas pa6ora CenbHunpina P.C. mocsimieHa akTya/bHOl
Teme: pa3paboTKe crocoba nepepaboTKH TAKUX TEXHOTEHHBIX OTXOJOB, KAK
OTBaNbHbIC LIJTAKH AIIOMHHHEBOH MPOMBIILIEHHOCTH. B pabore nonyuen psin
MHTEPECHBIX, BAXKHBIX M 00/1a1al01IMX HAyYHOH HOBU3HOM pe3yIbTaToB.

B paGote BrepBble M3Y4eHO BIMSHHE COAEPKAHMS CMECH OKCHIOB Ha
(DU3NKO-XMMHMYECKME  CBOMCTBA  3JIEKTPOJMTOB.  DNEKTPOXUMHYECCKUMH
MCCJIC/IOBAHHAMH  BBIABICH CHBHI TIOTEHLMAla B 3JIEKTPOOTPUIATEILHYIO
CTOpOHY.

Ilpaktuyeckas 3HAauMMOCTh  pabOTBl  BBIpAXKAETCs B TOM, YTO
pa3paboTaHHbli CMOCOG MO3BONAET IMONyYaTh BOCTPeGOBAHHBIC TOBAPHbIE
NPOAYKTBI, 4YTO OBUIO J[0Ka3aHO aBTOPOM B XOJie [POBEJEHUS OIBITHO-
[IPOMBILIUIEHHBIX HCTIBITAaHUH. Taxoke B pabore paspaboTaHa
YCOBEPILICHCTBOBAHHAS KOHCTPYKIIHS aHOAHOrO OJIOKA, YIJIy4lIaroumas OTBO/I
rasoB € IIOJIOILBEI aHOAa U CHHKAroIIlas pacxon SJICKTPO3HEPTHH, YTO ITO3BOJIMT
CHH3UTH C€0ECTOMMOCTB M0JTy4aeMbIX [IPOIYKTOB.

3ameuyanus no aBropedepary.

1. M3 Tekcra aBrOopedepara He SACHO, KakuMm 06pa3oM IIPOBOIMIIHCE
MCCJIe/IOBAHUS TI0 BOJHOMY BBIIETAYMBAHHIO OTBAILHBIX IIIJIAKOB,

2. Kakoe BnusiHUE OKa)XYT INPHUMECHU MarHusi U KaJlblLHUs Ha CBOMCTBA
JJIEKTPOJIMTA B MPOLIECCE JIEKTPONN3a?

B memom juccepranmus [POW3BOAMT  BIEYATNICHHE 3aKOHYEHHOIO

HCCIE€JOBAHHs, BBIIIOJIHEHHOI'O HA BEICOKOM r[po@)eccnor{aanOM YPOBHE.



Cumraro, 9ro naHHas pabora orBedaeT BceM TpebGoBanusmM BAK P®,
NpeabAB/IAEMbIM K KaHIMIATCKUM JuccepTamusM, a ee aBTop CelbHULbIH
Poman Cepreesuu 3aciyKHBaeT MPUCYXKIEHWS YYEHOW CTENEHM KaHujaTa
TEXHHUYECKUX HayK M0 creuranbHocTd 05.16.02 — «MeTtaiyprusi YepHbIX,

LUBETHBIX U PEAKHX METAJIJIOBY.

Crapmmii Hay4HBIH COTPYIHUK
000 Hay4Ho-Hcce10BaTeNbCKUH U MTPOSKTHBINA HHCTHTYT
«Texnonoruu oborameHnss MUHEPaIBHOTO CHIPb,

KaHIMJaT TEXHUYECKHX HAYK
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Anpec: 664074, Poccus, r. UpkyTck, yir. JlepmonToBa, 1. 83/1.
Ten.: 8 (3952) 40-57-80, mo6. 122.

e-mail: yuri_seredkin@mail.ru
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% OT3bIB

, ~Ha aBTopeqaepaT muccepranuu CenbHunbiHa Pomana CepreeBuda «Cnocob nmepe-

(Hane__— w»paﬁormu OTBAABHBIX AJIOMOCOAEPKAMMUX MTAKOB 3JIEKTPOJIH3OM B PacilyiaBJIeHHBIX

cpegax», IIPEACTABICHHON Ha COUCKAaHUE YUCHOH CTENICHN KaHN1aTa TEXHUYECKUX HayK
1o crienuanbHocTy 05.16.02 — Metatyprust 4€pHBIX, IIBETHRIX U PEAKIX METAJUIOB

Axmyanvnocms padompl. M3BecTHO, 4TO mNEepepaboTKa BTOPUYHBIX CHIPHEBBIX
PECYPCOB 3HAYUTEIBHO 3KOHOMHUYHEE IEPEPA0OTKY MIPUPOTHOTO MUHEPATHLHOTO CHIphI. B
psane ciaydaeB OTXOABl JEHCTBYIOHNIMX IIPOU3BOJCTB pPACCMATPUBAIOT KaK IIEHHOE
TEXHOTE€HHOE CHIpbE. DTO BCELENO MOXXKHO OTHECTH K IIIaKaM IEPEIUIaBKH aFOMHUHUSA, B
HacTosIIee BpeMs HallpaBIIIEMbIE B OTBAJIBI, Macca KOTOPHIX COCTABIACT Oojiee 5 MIIH. T.

Bpen oxpyxaromeil cpeae Npu XpaHEHWW I[IUIAKOB HAa OTKPBITHIX IIOJHUTOHAX
oueBuieH. C Ipyroil CTOPOHEI, NUIAKU MPEACTABIAIOT MEPCIIEKTHBHBIN K MCIIONB30BAHUIO
KOHILIEHTPAT aJIFOMHUHUS, UTO YK€ IaBHO BRI3BIBACT HAYUHBIN HHTEPEC.

HecmoTps Ha TO, 4TO K HAacTOSIIEMY BpPEMEHH TPEIIOKECHO MHOIO CIOCO00B
nepepaboTKu OTBAIBHBIX ATIOMUHMEBHIX IIUIAKOB, OHH JI0 CHX IIOp HE DPeajM30BaHb,
IJaBHBIM 00pa3soM U3-3a OTCYTCTBHS KOMIUIEKCHOTO IIOXO/a K IepepaboTKe Bcex
COCTaBJIAIOIIMX IUIAKA.

ABTOp pemmI [0 HOBOMY 3Ty 3a/ady, a MIMEHHO 3a CYET KOMIUIEKCHOW YTWIIM3alAU
AIIOMOCOZEPXKAIMX LUIAKOB, cO4YeTas IIPEABAPUTEIBHYIO THUIPOMETAIUIYPTHUECKYIO
00palboTKy ISl MOJXYy4YEHUs! OOOTAICHHBIX 110 ATIOMUHHUIO KOHIEHTPATOB C TIOCIEAYIOIIAM
UX JJEKTPOIU30M. ABTOPY YAAIOCH IOJIYUYUTh BOCTpEOOBAaHHBIE B UEPHON U I[BETHOM
METAJULYPrUH TOBAPHBIE MPOIYKTHI: AIFOMOCOEPKAIINE PACKUCIUTENN CTAIA U TIOKPOBHO-
papunupyromue Qurockl. Takoil moaxonx pemaer pabory CenphunsiHa P.C. BechMma
aKTyaJIbHOM U MEePCIeKTUBHOM KO BHEPEHHUIO.

Hayunana mnoséusna. llpu BpionHEHUM pabOTHl YCTaHOBJIEHAa 3aBUCHMOCTH
3JICKTPOIIPOBOTHOCTA M BA3KOCTH JJICKTPOJITA OT COACPIKAHUA B HEM CMECH OKCHIOB B
HapboJiee 3HAYMMOM I TEXHOJIOTHMHM IHWana3oHe KOHIEHTpauuid u temmeparyp (5-15%
Macc. 1 950-1000°C coOTBETCTBEHHO).

ABTOpOM 00HapyKEHO CMEIIEHNE KAaTOIHOIO IIOTEHIIAAJa B IIEKTPOOTPULIATENIBHYIO
CTOPOHY TIpU 3JEKTPOXMMHYECKOM PpAacCTBOPEHUM CMECH OKCUAOB OTHOCHTENBHO
PABHOBECHBIX 3HAUEHUH IOTCHLIUAIOB WHIUBUAYAIBHEIX OKCUIOB U JIaHO JHayuHoe
o0BIcHeHHe 00pa30BaHUEM OKCU(PTOPUIHEIX KOMIUIEKCOB AIOF;>, AlIOFs*, TiOF,” u nip.

[Mpu semonuennun pabotsl CenpHunpiHy P.C. nonyqpm pAO APYTUX BaXKHBIX
HAYJIHBIX U TEXHOJIOTMYECKUX PE3yNbTaToB:

— BecieoBaH (a3oBbIi COCTaB OTBAJIBHBIX AJIFOMOCO/IEPKAINMUX ILIAKOB;

— M3YYCHO BJIMSHUC YCIOBUH BOJHOTO BHIIEIAYMBAHNS ATIOMOCOIAECPIKAIIUX UIAKOB
Ha CTETICHb WX OTMBIBKH OT COJICH;

— YCTaHOBJICHO BIMSHHE KOJIWYECTBA BBOJWMOIO B JJIEKTPOJIHMT TBEPAOrO OCTAaTKa
I0CJIE BBILIEIAYMBaHUSA Ha €T0 (PU3NKO-XUMHAYECKUE CBOMCTBA,

— MpOBeleH TEPMOMUHAMUYECKUI aHAIW3 B3aMMONEHCTBUS (DTOPUIOB U OKCHIIOB
METAJLIOB C DJIEKTPOJIMTOM U 3JIEKTPOJaMU B UHTepBase Temueparyp 920-1000°C;

— YCTaHOBJICHBI 3aKOHOMEPHOCTH II0BEEHHUA KOMIIOHEHTOB IILIaKa [P 3JIEKTPOIIU3E.

['MaBHBIM HaydYHBIM JOCTH)KCHHEM aBTOpa MBI CUUTAEM BCECTOPOHHEE OOOCHOBAHUE
QusMUecKMX ¥ XUMUYECKUX YCIOBMH JUIi CO3JaHMs KOMIUICKCHOH TEXHOJOTHU
repepaboTKK OTBAJIBHBIX IUIAKOB.

IMpakmuuecxkas 3uauumocmov pabompl. C HaECH TOYKM 3PCHUA, HMMEHHO
npemioxerHnoe CenpHuUnBIHBIM P.C. codeTranme NpoOLECCOB T'MAPO- U MHUPOMETALTYpruu
CO3JIAET PEAIbHYIO TEXHMYECKYIO OCHOBY UL PEHICHHs IPOOIEMBI OTBAIbHBIX IIUIAKOB.



BaxXHBIM  [JOCTIDKCHHMEM  aBTOpa SBSIETCA  pa3paboTka  NPUHIMIHAIBHON
TEXHOJOTHYECKOM CXEMBI IEpepabOTKA OTBAJIBHBIX AIFOMOCOJEPKAIINX IIUIAKOB, KOTOpas
MO3BOJIICT KOMILIEKCHO U3BJIEKAaTh MW TIOJIE3HO HCHOJIB30BaTh OCHOBHYIO Maccy
Pa3HOPOIHBIX [0 XUMUYECKIUM CBOWCTBAM U c(hepam PUMEHEHUS BEMIECTB.

Ocob0 oOTMETMM IMPEACTABICHHBIE AaBTOPOM JIEMOHCTPALMIO BO3MOXHOCTEH
pa3paboTaHHO TEXHOJIIOTUU U MPAKTUYECKUE MPEATOKEHNUS:

- IOJy4YEHUE CIUIaBa-PACKUCIUTENS U €TI0 IIPOMBIIUICHHBIC UCTIBITAHHUS;

- IONTyYeHNE MTOKPOBHO-PaGUHUPYIOMHX (IIFOCOB U3 CONEBOH (a3bl OTBAJIOB;

- HCTIOJIB30BaHKE PACTBOPOB COJIEH I pereHepauu HOHOOOMEHHBIX cMoi Ha TOIT.

[IpencraBiasier wuHTEpeC HalIGHHOE aBTOPOM TEXHUYECKOE pEIIeHHe IO
YCOBEPIICHCTBOBAHUIO KOHCTPYKIIMH aHOAHOTO OJIOKA AJIEKTpoIu3Epa.

bnaronaps BBIIIOJIHEHHON aBTOPOM paboOTe B TEXHOJOTHYECKH 000pOT MOTYT OBITh
BO3BpAIIICHbI KPYITHBIE TEXHOTEHHBIE 3aI1achl aJJFOMOCOIEPKAIIIX MIIJIAKOB.

HoBu3Ha HaliIcCHHBIX aBTOPOM PEILICHUN MTOATBEPKAECHA NaTeHTaMu PD.

Jluccepralst COCTOUT U3 BBEIEHUS, 4 IU1aB, 3aKIIOUYEHHS U CIIMCKa UCIIOIB30BAHHOM
muteparypsl, Bkmouaromero 101 ucrounuk. Juccepranpsa wsnokeHa Ha 127 cTpaHumnax,
COJIEPXKUT 28 pUCYHKOB, 14 TaOJIUL U 5 NPUIOKEHUIA.

Marepuansl OuccepTalliy XOpPOIIO W3BECTHHI HaydHOW oOmecTBeHHOCTH. OHHU
npeAcTaBieHbl B 9 mMyOnMKauusx, B TOM YHCiIe TPEX CTAThAX, OMyOJMKOBAaHHBIX B
pereH3upyeMbIX xypHaiax u3 circka BAK; monydyeno 2 narenta PO na usobperenus.

[IpencraBneHHble MaHHBIE W PE3YJIbTaThl IPOBENEHHBIX MCCIENOBAaHMII BHOCST
CYIIECTBEHHBI! BKJIaJ B METALIYPIUI0 M TEXHOJOTHIO IIOIYYECHMs AJIOMUHUS METOAAMMU
THIPOOOOTAIEHNS IUIAKOB U 3JIEKTPOJIN3a OKCUIOB BO (PTOPUIHBIX PACILIaBaX.

Teoperndeckne TONOXKEHHS W I[PAKTUYECKAE PEKOMEHIAMM OCHOBAaHBI Ha
pe3yabTarax, MOJXYYEHHBIX aBTOPOM C HUCIIOJIB30BAHUEM COBPEMEHHBIX UHCTPYMEHTAIBHBIX
METOJIOB UCCIICIOBAHMUIA U ¢ COOJIIOIEHNEM HEOOXOAUMBIX MpOLEeTyp MOBEPKU MPUOOPOB U
00pabOTKHU JaHHBIX YKCIIEPHUMEHTOB.

K aBTopy aBTOpedepara UMEIOTCA CIEAYIOIUE 3aMEYaHUSA U BOIIPOCHL:

1. cp. 8: B ypaBuenuu (1) npyn MUHUMANBHBIX 3HAUEHIAX KO3(Q(OUIUEHTOB CTENEHb
n3BiIedeHns cojeil cocrapiuser 53,6%, mpu ykasaHHBIX — 94,2%, npu MakCUMalIbHBIX —
108,6%. 3uavenue wm3piaedeHusd Beime 100% Ha mpakTUKe HEBO3MOXHO, YTO TpeOyeT
HCTIpaBiIcHNS KO3(GQUIMEHTOB PErpeCCUOHHOro ypasHenus. Kpome Toro, B ypaBHEHHE HE
BXOIUT KO3(Q(UIIUECHT, 3aBUCSIINI OT yKa3aHHOH! KPYIHOCTH BBILICIIAYABAEMOr0 IIIIaKa.

‘ 2. Kak npenmosaraercs 00e3BpeXUBaTh OTXOIAIIMIE a3kl 3JIEKTPOJIN3a, COAEpKAIIHe
TeTpa@TOPUL KpEMHUA? :

3. B mpemnoxeHHO aBTOpoM cxeMe (puc. 8, ctp. 17) He yKa3aHbl MacChl OCHOBHBIX
[IOTOKOB, YTO 3aTPY/IHSET OIIEHKY 3aTPaT PEAreHTOB M CTEIICHU U3BJIEYEHUS 10 ONEPALMAM.

4. HacKoIBKO COOTBETCTBYIOT IPEIOKEHUSA aBTOPA UMEIOIIEMYCSI MUPOBOMY OIIBITY
B PCIICHUH CXOJHBIX Ipodsiem?

B menom paGoTa CBUACTEIBCTBYET O BHICOKOM Ipodeccumonamusme CenbHULBIHA
P.C. KaK y4eHOT0 — 3KCIIEpUMEHTATOpa.

3akJ/il0ueHHe PeleH3eHTOB:

Mo HalEMy MHEHUIO, IUCCEPTAINS, IPEACTABICHHAsA HA COMCKAHUE YICHON CTCIICHN
KaHJMOATa TEXHUYECKUX HAYK, COOTBETCTBYET OCHOBHBIM COBPEMEHHBIM TPEOOBAHUSAM,
SBISIETCS 3aKOHUEHHON HAYUHO-KBATH(PUKAIMOHHOHN pabOTOM, COOTBETCTBYET TPEOOBAHUAM
mynkTa 9 ITonoxenus BAK MunucrepcrBa 00pa3oBanus u Hayku Poccuy, IpUMEHAEMBIM
K KaHgugatckuM guccepramusM, a e& apTop CeabpHnnbie Poman CepreeBud
3aC/y/KHBAaeT NPHUCYKICHHS Y4YeHOH CTeleHH KaHAWIATa TeXHHYECKHX HAYK IO

cnenuagabHocTH 05.16.02 — MeTaayprus 4€pHbIX, HIBETHBIX H PeIKHX METAJIIOB.
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JlaHHBIE 0 pelleH3eHTaX:

YdeHasi cTeneHb, y4eHOe 3BaHUe: JOKTOP M KaHAWAAT TEXHUYECKUX HAYK, CIIEIIMATFHOCTh
05.17.02 — «TexHONMOTHUSA PEOKUX, PACCEAHHBIX U PAMOAKTUBHBIX DJIEMEHTOBY.

Jo/KHOCTD: 3aMECTHTENh HayalbHUKA M cTapimmii Mactep ombiTHoro mexa Ne 3 OAO
«CoIMKaMCKIi1 MarHUEBBIN 3aBO», PYKOBOJUTEIY IPYIIIbI IEPCIIEKTUBHBIX HAIIPABIECHUMN.
Mecto padorbi: OAO «ColrKaMCKHi MarHUEBBI 3aBOI», ONBITHBIN 1ieX Ne 3.

damuius, ums, oTyecTBO: Uy6 Anekcannp Bacuibeuy, [{yprka Annpeit AHaTOIReBUY.
Anpec mecta padotrsi: 618500, [lepmcknii kpaii, r. Conukamck, yi. [IpaBasl, 9

Teaedon: 8-(34253)-66-3-28, 66-6-09.

E-mail: chub328@rambler.ru; and-zur(@mail.ru

3aMecTUTENh HaYallbHUKA ONBITHOTO 1€Xa, PyKOBOAU-
TeJIb TPYIIIHI IEPCIIEKTUBHBIX HAllpaBlIeHUH, 1.T.H.,
crenuanbHocTh 05.17.02—«TexHonorus peakux,
pacCesTHHBIX M PAIIOAKTUBHBIX 3JIEMEHTOB)

Crapimmii mactep, K.T.H., CIIENUAIBHOCTH
05.17.02—«TexHomorus peaKux, pacCeTHHBIX
U paJlOaKTUBHBIX 3JIEMEHTOBY

[Togmucn YybOa Ausekcanapa BacumibeBruda, JOKTOpa TEXHUYECKHMX HAYK, 3aMECTHTENS
HavdaubHMKa ¥ 1lypuku AHApes AHaTOIbEeBHYA, KAaHIWTaTa TEXHUYCCKUX HayK, CTapIIEro
Mactepa onbITHOTO 1exa OAQO «ConrkaMCKuiA MarHUEBBIN 3aBOJT», YAOCTOBEPSIO:

HauansHuk aIMUHUCTPATUBHO —
xozsiictBenHoro orneira OAO «CM3y»

I'.A. Teiixpeb




