
TlpoTOKOJI N2 140 OT 14 MapTa 2018 r. 

3aCe,D,aHI.f51 )J,HCCepTaQHOHHOfO COBeTa ,[(212.132.05 

CocTaB ,D,HccepTau;HOHHoro coseTa yTBep)I(,D,eH B KOJIWieCTBe 28 qenoseK. 

TlpHCYTCTBYIOT Ha 3aCe,D,aHHI.f 21 t.IeJIOBeK. 

Hpe,D,ce,naTeJih: .UOKT. TexH. HayK, npo<Peccop Jlesawos EsreHHH AneKcaH,D,pOBHt.I 

HpHcyTcTBYIOT: ,noKT. TexH. HayK Jlesawos E. A. (05.16.06); ,noKT. TexH. HayK Tapacos B.IT. (3a-

MecTHTeJih npe,D,ce,naTeJI51, 05.16.02); ,D,OKT. TexH. HayK Jlo6osa T. A. (yt.IeHhiH ceKpeTaph, 05.16.06); 

,D,OKT. TexH. HayK. A6paMoB A.A. (25.00.13); ,D,OKT. TexH. HayK nJIHHKOB H.B. (05.16.06); ,noKT. TexH. 

HayK EoraTbipesa E.B. (05.16.02); )J,OKT. TeXH. HayK DOt.IapoB B.A. (25.00.13); ,UOKT. TeXH. HayK rop51-

l.feB E.E. (25.00.13); .UOKT. TexH. HayK EpeMeesa )IC.B. (05.16.06); .UOKT. TexH. HayK KocTHKOB B.H. 

(05.16.06); .UOKT. TexH. HayK JleBHHa B.B.(05.16.06); ,noKT. TexH. HayK JleBHHCKHH IO.B. (05.16.06); 

.UOKT. TexH. HayK MaTBeesa T.H. (25.00.13); .UOKT. TexH. HayK Me.use.ues A.C. (05.16.02); ,noKT. TexH. 

HayK Ho)I(KHHa A.B.(05.16.06); ,noKT. TexH. HayK Hasnos A.B.(05.16.02); ,noKT. TexH. HayK TlaHoB B.C. 

(05.16.06); ,D,OKT. TexH. HayK Tlapeu;KHH B.M. (05.16.02); ,noKT. TexH. HayK qaHTYPH51 E.JI.(25.00.13); 

,UOKT. XHM. HayK qH)I(eBcKa51 C.B. (05.16.02); ,noKT. TeXH. HayK lliJ151nHH C.,[(. (05.16.06) 

KsopyM HMeeTC51, no cneu;HaJibHOCTH 25.00.13 - «06oralll,eHHe none3HhiX HCKonaeMhiX» npH

CYTCTBYIOT 5 l.fJieHOB COBeTa. 

Ha nosecTKe .UH51 3alli,HTa ,nHccepTaUHH MaiiHHKOBhiM ,U:MHTpHeM BH'IecJiaBOBH'IeM Ha TeMy 

«T10BhiWeHHe 3<l><l>eKTI.fBHOCTI.f npou;ecca KJiaCCH<l>HKal(HH H OTMbiBKH npo,nyKTOB Bbllll,eJiat.IHBaHH51 py,n 

Ha OCHOBe 11CllOJib30BaHH51 KOJIOHHbiX annapaTOB C nyJihCaQHOHHbiM nepeMeiiiHBaHHeM», npe,D,CTaBJieH

HOH Ha COHCKaHHe yYeHOH CTeneHH KaH,UH,UaTa TeXHHt.IeCKHX HayK no cneu;HaJibHOCTH 25.00.13 - «06o-

ralll,eHHe none3HhlX HCKonaeMhiX» 

Pa6oTa BhinOJIHeHa B AO «Be,D,ylli,HH HayYHO-Hccne,D,oBaTeJihCKHH HHCTHTYT XHMHYecKoi1 TexHo-

JIOrHH» (AO «BHHHXT») 

Hay'IHhiH pyKoBO,UHTeJih: 

KaH,n. TexH. HayK TonKat.IeB Bna.uHcnas AneKcaH.upOBHt.I, se,nylli,HH HayqHhiH COTPY.UHHK na6opa

TOpHH TeXHOJIOfHH Bhilll,eJiaYHBaHH51 H pa3,UeJIHTeJibHbiX npou;eCCOB OT,D,eJieHH51 KOMnJieKCHOH nepepa60T

KI1 MHHepanhHOro Chiph51 AO «BHHHXT» 

O<PHQHaJihHhie onnoueHThi: 
CenenhHHKOBa faJIHHa BacHJiheBHa- .UOKTOP TeXHHt.IeCKHX HayK, 25.00.13- «06oralll,eHHe no-

ne3HhiX HCKOnaeMbiX», <l>fYIT «~eHTPaJlbHblH HayYHO- HCCJle,UOBaTeJlhCKHH reonoropa3Be,UOYHhiH HH

CTHTYT L(BeTHhiX H 6naropO,UHbiX MeTaJlJIOB» (<l>fYTI ~Hl1[Pl1), 3aMeCTHTeJlh ,UHpeKTopa no HayYHOH 

pa6oTe- npHCYTCTByeT. 

neKYYPHHa EKaTepHHa AJieKCaH,UpOBHa- KaH,D,H,UaT TeXHHYeCKHX HayK, 25.00.13- «06oralll,eHHe 

none3HhiX HCKonaeMhiX», <I>fEOYBO «YpaJihCKHH rocy.uapcTBeHHhiH ropHbiH YHHBepcHTeT>>, .uou;eHT 
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Kacpe,nphl «06oraiiJ,eHHe noJie3HhiX HCKOnaeMbiX» - yqaCTByeT B 3aCe,naHHH .[lHCCepTaiJ,HOHHOfO COBeTa B 

y,naJieHHOM HHTepaKTHBHOM pe)I(HMe. 

Be.nymaH opraHH3aQHH -l1HCT11TYT npo6neM KOMnJieKcHoro ocsoemrn He.n.p PoccHi1cKoi1 aKa-

,neMHH HayK (HITKOH PAH) - OT3hiB 11MeeTC5l. 

1. CnywanH: 

- ,noKna.n. Mai1HHKOBa ,l(MHTpH51. B5llJecnasoBHlJa o6 ocHOBHhiX noJIO)I(eHI15IX ,nHccepTaU.H11; 

- BOnpOChJ COI1CKaTeJIJO 11 ero OTBeThi; 

- BhiCTynneHHe HayqHoro pyKoBO)l,I1TeAA col1cKaTeJI5I; 

- yiJeHhlH ceKpeTaph ornawaeT 3aKJIJOlJeHHe opraHI13aiJ,HH, r.ne BhinOJIH5IJiach )l,HccepTau,HOHHa5l 

pa6oTa, 3aKJIIOlJeHHe HayiJHoro ceMHHapa Ka<Pe.n.phl o6oraiiJ,eH1151. H nepepa6oTKH none3HhiX HCKonaeMhiX 

H TexHoreHHoro Chiph51. HMTY «Ml1CHC», OT3hiB se,nyiiJ,ei1 opraHI13aiJ,I111, a TaK)I(e OT3hiBhi, nocrynHB

wHe B )l,HCCepTaiJ,HOHHhiH COBeT Ha )l,I1CCepTaiJ,I1fO 11 aBTOpe<l>epaT; 

- OTBeThl COI1CKaTeJI5l Ha 3aMelJaHI15l, CO,Llep)l(aiiJ,I1eC5l B 3aKJIJOlJeHI111 11 OT3hiBax; 

- BhiCTynneHHe oqJHIJ,HaJibHhiX onnoHeHTOB; 

- OTBeTbi COHCKaTeJI5l Ha 3aMelJaHI15l onnOHeHTOB; 

- BhiCTynneHH5l npHCYTCTBYJOIIJ,HX Ha 3aiiJ,HTe )l,HCCepTaiJ,HH B 06IIJ,eH .[li1CKYCCI1H no paCCMaTpHBa-

eMOH pa6oTe: ,noKT. TexH. HayK Me.n.se.n.es A. C., )l,OKT. TexH. HayK qaHTYPI15l E.JI., .n.oKT. TexH. HayK 

rop51.4eB I>.E., )l,OKT. TeXH. HayK JlesaWOB E.A. 

- 3aKJif04HTeJibHOe CJIOBO COHCKaTeJI5l. 

2. ,l(JI5l npose,neHI1H TaHHOfO fOJIOCOBaH1151. 1136paHa ClJeTHM KOMI1CCI15l B COCTaBe: npe,nce,naTeJih -

,noKT. TexH. HayK JleBHHa B.B., YJieHhi KOMI1CCI1H - ,noKT. TexH. HayK Me.n.se.n.es A. C., .n.oKT. TexH. HayK 

A6paMoB A. A. 

B Tai1HOM ronocosaHI111 np11H5IJII1 yqaCTI1e 21 YJieH coseTa. «3a» nporonocosanH 21, «npoTHB» - HeT, 

«He)l,eHCTBHTeJibHhlX» - HeT. 

Ha ocHosaHHH pe3yJihTaToB Tai1Horo ronocosaHHH lJJieHOB coseTa Mai1HHKosy ,l(MHTpHIO BHYe

cnaBOBHYY npHCY)I(,LleHa yYeHa5l CTeneHb KaH.[ll1)l,aTa TeXHI14eCKHX HayK no cneu,l1aJibHOCTH 25.00.13 -

«06oraiiJ,eHHe nOJie3HhiX HCKOnaeMhiX», T.K. AHCCepTaiJ,I10HHM pa6oTa OTBelJaeT Tpe6oBaHH5IM n. 9 flo

JIO)I(eHH5l o nopH,nKe npHcy)l(.n.eHI1H yqeHhiX CTeneHei1 (flocTaHOBJieHI1e ITpaBHTeJihCTBa P<l> OT 24 ceH

TH6p51. 2013 r. N2 842) 

3. PaccMoTpeHI1e H npHHHTHe OTKphiThiM ronocosaHI1eM 3aKJIJOlJeH1151. .n.HccepTau,HOHHoro coseTa 

no ,nHccepTaiJ,HH Mai1HHKOBa ,l(MHTp1151. B51.YecnasoBHlJa. 3aKJIJOlJeHHe coseTa npHH5ITO e,nHHOrnacHo. 

ITpe.n.ce.n.aTeJih 

)l,HCCepTaiJ,HOHHOfO COBeTa 

Y4eHhiH ceKpeTaph 

)l,HCCepTaU,HOHHOfO COBeTa 

~/E. A. neaawoa 

/4/ T.A.no6oaa 
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3AKJIIOqEIDIE ,[(I1CCEPT AIJ,I10HHOrO 

COBETA ,[(.212.132.05 HA EA3E 

<I>e.uepa.JihHoro rocy.uapcTBeHHoro aBTOHOMHoro o6pa3oBaTeJihHOro yqpe)K,l(eHH51 

BhiCIIIero o6pa30BaHH51 «Hau;HOHa.JihHhiH llCCJie,l(OBaTeJibCKllH TeXHOJIOrHqecKHH 

yHMBepcMTeT «MI1CMC», MMHo6pHaYKM P<l> 

ITO ,[(I1CCEPT AIJ,I1I1 HA COI1CKAHI1E YliEHOH 

CTEITEHI1 KAH,[(I1,[(A T A HA YK 

arrecTaQMOHHoe .ueno N~ ------
peiiieHMe JJ:HCcepTaU:HOHHoro coBeTa OT 14 MapTa 2018 r. N~ 140 

0 rrpHCY)KJJ:eHHM MaiiHMKOBY ,[(MHTpHID BHqecnaBOBHqy, rpa)K.uaHMHY PoccMH, 

yqeHOH CTeiieHH KaH,l(ll,l(aTa TeXHH:qeCKMX HayK. 

)J,HccepT3U:HH «I10BbiiiieHHe 3cpcpeKTMBHOCTM rrpou;ecca KJiaccmpHKal(MM M OTMhiBKM 

IIpOJJ:YKTOB Bhiii(eJiaqHBaHM51 py,n: Ha OCHOBe MCIIOJib30BaHM.51 KOJIOHHhiX arrrrapaTOB C 

rry JihCal(H OHHhiM II epeM eiiiMBaHM eM» 

ITO CIIel(Ma.JlhHOCTll 25.00.13- «06orall(eHHe IIOJie3HhiX MCKOIIaeMbiX», 

rrpHH51Ta K 3all(MTe 19 .ueKa6p51 2017 r., rrpoTOKOJI N~ 136 

,l(llCCepTal(H:OHHhiM COBeTOM ,[(212.132.05 Ha 6a3e <l>e.uepa.JibHOrO rocy.uapCTBeHHOrO 

aBTOHOMHOrO o6pa3oBaTeJihHoro BhiCIIIero o6pa30BaHH51 

«Hau;MOHa.JihHhiH Hccne.uoBaTeJihCKMH TexHonorMqecKMH yHMBepcHTeT «MI1CHC», 

MHHMCTepcTBa o6pa3oBaHM51 M HayKM P<l>, 119049, r. MocKBa, JleHMHCKMH rrpocrreKT 

.u.4, C03JJ:aHHhiM B cooTBeTCTBMM c rrpHKa30M MMHo6pHaYKH P<l> N~717/HK oT 

09.11.2012 r. 

CoucKaTeJih MaiiHMKOB ,[(MMTPMH B5IqecnaBOBHq, 1985 ro,n:a po)K,l(eHH51, B 2007 

ro.uy oKoHqJIJI <I>e.uepa.TihHOe rocy.uapcTBeHHoe o6pa3oBaTeJihHoe yqpe)K.ueHHe 

BhiCIIIero rrpocpeCCMOHa.JihHOrO o6pa30BaHM51 «rocy.uapCTBeHHhiH TeXHOJIOrMqecKMH 

YHHBepCHTeT «MOCKOBCKMH HHCTHTYT CTa.JIM M CIIJiaBOB», B 2008 ro.uy IIOCTYIIHJI M B 

2012 ro.uy oKoHqHJI 3aoqHyiD acrrHpaHTYPY AKu;MoHepHoro o6mecTBa «Be.uymMii 

HayqHo-Hccne.uoBaTeJihCKHH MHCTMTYT XMMHqecKoii TeXHonorHM (rrpHKa3 N~ 239-
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AIK OT 15.10.2008r.), pa6oTaeT B .nomKHOCTH cTaprnero HayqHoro coTpy,nHHKa 

na6opaTopHH TeXHonorHH Bbiii.(enaqHBaHH51 H pa3,neJIHTeJibHbiX npo1Ieccos 

AKI1HOHepHoro o6II.(eCTBa «Be.nyll.(HH HayqHo-Hccne.nosaTeJibCKHii RHCTRTYT 

XliMHqecKOll TeXHOJIOflflf», r. MocKBa, rocy.napCTBeHHa51 Kopnopa1IIf51 IIO aTOMHOll 

:meprHH «PocaTOM». 

}J;JiCCepTaiiH51 BbiiiOJIHeHa B Jia6opaTOplili TeXHOJIOflili Bbiii.(eJiaqJiBaHR51 H 

pa3,neJIRTeJibHbiX npo1Ieccos AKI1ROHepHoro o6II.(eCTBa ««Be.nyll.(RH HayqHo

Rccne.nosaTeJihCKRii liHCTHTYT XHMJiqeCKOll TeXHOJIOflflf» rocy,napCTBeHHOll 

KOpnopaiiiili IIO aTOMHOll3HeprRR «PocaTOM». 

Hayquhlii pyKoBOJJ:HTeJib - KaH,nR,naT TeXHJiqecKRX HaYK, TonKaqes Bna.nRcJiaB 

AneKcaH.nposlfq, AKI1ROHepHoe o6II.(eCTBO «Be,nyll.(RH HayqHo-Rccne.nosaTeJibCKRH 

liHCTRTYT XliMJiqecKOll TeXHOJIOflili», Jia6opaTOpH51 TeXHOJIOfHii Bbiii.(eJiaqJiBaHR51 H 

pa3.nenHTeJibHbiX npo1Ieccos, se.nyll.(Rii HayqHhiii COTPY.IJ:HHK. 

O cJmu.uaJibHbie onnouenThl: 

Ce,neJibHHKOBa ranRHa BacRJibeBHa - .IJ:OKTOP TeXHJiqecKHX HayK, <l>e.nepaJibHOe 

rocy.napcTBeHHoe YHRTapHoe npe.nnpR51TRe «lJ,eHTpaJibHbiH HayqHo-
: 

liCCJie,noBaTeJibCKiill reOJIOrOpa3Be,noqHblll liHCTHTYT IIBeTHbiX H 6naropO.IJ:HbiX 

MeTaJIJIOB» ( <l> rYIT «I..:(llliTPlf» ), 3aMeCTRTeJib .IJ:RpeKTOpa ITO HayqHOll pa6oTe, 

EeKqypRHa EKaTepRHa AneKcaH.npoBHa KaH,nR,naT TeXHJiqecKRX HayK, 

<l>e.nepaJihHOe rocy.napcTBeHHoe 6IO,n:>KeTHoe o6pa3oBaTeJibHOe yqpe:>K,neHRe 

Bbicrnero o6pa3oBaHR51 « YpanbCKRii rocy.napcTBeHHbiH ropHbiH YHRBepcHTeT» 

(<l>rEOY BO «YrrY» ), .no1IeHT Kacpe,npbi «06orall.(eHRe none3HbiX HCKonaeMbiX», 

.IJ:aJIIi IIOJIO:>KRTeJibHbie OT3biBbi Ha .IJ:IiCCepTaiiiilO. 

Bet~:yiiJ,aH oprauu3aiJ,HH - <l>e.nepanbHoe rocy.napcTBeHHoe 6IO,n:>KeTHoe yqpe:>K,neHHe 

HayKR liHCTRTYT npo6neM KOMIIJieKcHoro ocsoeHH51 He.np P AH (illiKOH P AH), 

r. MocKBa, B csoeM IIOJIO:>KRTeJibHOM 3aKJIIOqeHRR, no.nnRcaHHOM MRHeHKO 

Bna,nRMHpOM reHHa,nReBJiqeM - KaH,nR,naTOM TeXHJiqecKRX HayK, 3ase.nymll.(RM 

Jia6opaTOpliell TeOplili pa3,neJieHR51 MHHepaJibHbiX KOMIIOHeHTOB, YKa3aJia, qTo 

,nRccepTaUROHHa51 pa6oTa npe.ncTaBJI51eT co6oii 3aKoHqeHHYIO HayqHo

KBaJIRcpRKaUHOHHYIO pa6oTy, B KOTOpOH perneHa aKTYaJibHa51 3a,naqa IIO pa3pa60TKe 

crroco6a KnaccRcpRKaumi If rrpoMbiBKR nynhiibi asToKnasHoro Bbiii.(enaqRsaHH51 B 
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IIYJibCaQHOHHOH KOJIOHHe, a TaK)I(e IIOBbiJlleH¥151 3cpcpeKTliBHOCTli IIOCJie,n;yiOI.IJ;eH 

cop6U:HOHHOH rrepepa6oTKH rryJihiibi. ,[(HccepTaU:HOHHa51 pa6oTa OTBeqaeT 

KpHTepH51M, rrpe,ll;'b51BJI51eMbiM K ,[J;liCCepTaQ.Ii51M B COOTBeTCTBlili C II. 9 «ilOJIO)I(eH¥151 0 

rrpHcy)l(,n;eHHH yqeHbiX cTerreHeii», YTBep)l(,n;eHHoro ITocTaHOBJieHHeM rrpaBHTeJihCTBa 

P<I> oT 24 ceHT516p51 2013 r. N2842, a ee aBTOp- MaiiHMKOB ,[(MHTpHM: B51qecnaBOB¥Iq 

3aCJiy)I(MBaeT IIpHCY)I(,ll;eH¥151 eMy yqeHOH CTeiieHH KaH,[J;li,[J;aTa TeXHliqecKMX HayK ITO 

crreu:HanbHOCTM 25.00.13- «06orar.u:eHMe rrone3HbiX MCKorraeMhiX». B ,n;HccepTaU:HH 

060CHOBaHbi If pa3pa6oTaHbi OCHOBHbie TeXHOJIOrMqeCKMe rrapaMeTpbi, 

orrpe.n;emiiOI.IJ;He 3cpcpeKTMBHOCTb rrpou:ecca KJiaccmlmKaU:MM M rrpoMbiBKM rrecKoB B 

KOJIOHHOM arrrrapaTe c rrynhcau:HoHHbiM rrepeMelllHBaHHeM, orrpe.n;eneH M o6ocHoBaH 

HOBbiH KpHTepHH pa3,n;emiTeJibHbiX rrpou;ecCOB o6o6I.IJ;eHHa51 <f:lyHKU:¥151 

OIITliMli3aQlili rrpou;ecca rH,n;paBJI.IiqecKOH KJiaccmlmKaQ.Iili C O,[J;HOBpeMeHHOH 

OTMbiBKOH QeHHbiX paCTBOp.IiMbiX Bei.IJ;eCTB. IJpaKTifqecKa51 3HaqliMOCTb COCTOliT B 

pa3pa60TKe HOBOrO pe)I(HMa KJiaCC.IicpHKaQHM li rrpOMbiBKli IIYJibii C MCIIOJib30BaHMeM 

HaKOIIJieHHOrO IIJIOTHOrO CJI051 rreCKOB, BbiCOKa51 3cp<fleKT.IiBHOCTb KOTOporo 

rro,n;TBep)l(,n;eHa rronyrrpoMbiJllJieHHhiMH HCIIbiTaHH51MM. Pa3pa6oTaH HOBhiH crroco6 

aBTOMaTHqecKoro perynHpoBaHH.SI ¥I KOHTPOJI.SI rrpou:ecca B ycnoBH.SIX rrJIOTHoro cno.SI, 

Bbi,[J;aHbi MCXO,[J;Hbie ,n;aHHbie Ha rrpoeKTHpOBaHMe IIpOMbiJllJieHHbiX arrrrapaTOB. 

Pe3yJihTaThi ,n;HccepTaU:HOHHOH pa6oTbi MoryT 6biTb peKoMeH,n;oBaHhi K 

liCIIOJib30BaHHIO IIp.Ii rrepepa60TKe py,n; 3JibKOHCKOrO MeCTOpO)I(,[J;eHH.SI. 

CoHcKaTeJib MMeeT 25 orry6JIHKOBaHHbiX pa6oT, B TOM qifcJie no TeMe 

,ll;liCCepTaQMM 13 pa6oT, orry6JIMKOBaHHbiX B peu;eH3HpyeMbiX HayqHbiX M3,ll;aHM.SIX 2 

pa60Tbi, B KOTOpbiX li3JIO)I(eHbi pe3yJibTaTbi liCCJie,[J;OBaHH.H rrpou;ecca 

rH,n;paBJiliqecKOH KJiaCC.IicpHKaQHM C O,[J;HOBpeMeHHOH OTMbiBKOH QeHHbiX 

pacTBOpHMbiX Ber.u:ecTB OT rrecKOB ,ll;JI.SI rro.n;roTOBK¥1 rrynhrr K rrpou:eccy cop6U:HH. 

ABTopcKHH BKJia,n; 70 %, o6'beM 4,13 rr.JI. 

HaM6onee 3HaqMTeJibHhie pa6oThi: 

1. ToJIKaqeB, B.A. Herr OJih30BaHH e KOJIOHHbiX arrrrapaTOB c 

IIYJibCaQHOHHbiM rrepeMelllHBaHHeM ,[J;JI.SI KJiaCC.Ii<flHKaQlili li3MeJibqeHHOrO MaTepHana, 

Bhi,n;eJieH¥151 ¥I rrpOMhiBKH rrecKoB rrepe.n; cop6u:Meii ypaHa ¥13 rrynhrr I B.A. TonKaqeB, 

,[(.B. MaH:HMKOB // XMMMqecKa.SI TeXHonorM.SI. - 2014. - N2 1. -C. 59-61. 
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2. KHpwqeHKO, ,[(.B. BrrmiHwe rrpo.n;orroHoro rrepeMeiiiMBaHM.SI Ha 

3<}:>Q:>eKTMBHOCTh rrpoMhiBKM HepacTsopwMoro oca.n;Ka, rrorryqeHHoro rrocrre rrpo1Iecca 

BhiiiieJiaqMBaHM.SI ceprreHTMHMTa, B KOJIOHHOM arrrrapaTe C IIYJibCaiJ;MOHHhiM 

rrepeMeiiiMBaHMeM I ,[(.B. KwpwqeHKO, B.A. TorrKaqes, ,[(.B. MaiiHMKOB // IhsecTM.SI 

BhiCIIIMX yqe6HhiX 3ase.n;eHwii: XMMM.SI M XMMwqecKa.SI TeXHorrorM.SI.- 2014.- ToM 57.

.NQ 6.- c. 105-107. 

3. IlaT. 2530941 poccw:H:cKa.SI <I>e.n;epau;w.SI, MilK B03B 5/62, B03B 13/00. 

Crroco6 peryrrwposaHM.SI rrpou;ecca KrraccwQ:>wKau;ww TBep.n;oro MaTepwarra B 

sepTHKaJihHOM rroToKe c rryrroCa1IMOHHhiM rrepeMeiiiMBaHMeM I TorrKaqes B.A., 

MaiiHMKOB ,[(.B., KwpwqeHKO ,[(.B.: 3a.SIBMTerrh M rraTeHToo6rra.n;aTerrh Be.n:yiiiMH Hayq.

wccrre.n;. 11H-T XMMwqecKo:H: TeXHorrorww. - NQ 2013118369/03; 3a.SIBJI. 19.04.2013; 

orry6rr. 20.10.2014, EIDrr . .NQ 29- 11 c. 

Ha .n;wccepTaiiMlO M asTopeQ:>epaT rrocTyrrwrrw 8 OT3hiBOB, see OT3hiBhi 

IIOJIO)I(MTeJihHbie, BO BCeX co.n;ep)J(aTC.SI KpHTMqecKMe 3aMeqaHM.SI. 

B 3aMeqaHM.SIX K.T.H. CoJIOBbeBa A.A., .LJ:.T.H. MaKCMMOBa P.H., K.T.H. rosopwHa B.A. 

OTMeqaeTC.SI, qTO B aBTOpeQ:>epaTe He IIpHBe)l;eHa xapaKTepHCTMKa MCXO)l;HOrO Cblpb.SI, 

He o6ocHoBaH Bbl6op B rrorrh3Y rrpo1Iecca cop61IMM M3 rryrrorr c rrpe.n;sapwTeJihHOH 

KJiaCCM<}:>MKaiiHeH IIeCKOB, a He cop6IJ;MM M3 paCTBOpOB, He OIIeHeHbi rrepcrreKTMBhi 

rrpwMeHeHM.SI pa3pa6oTaHHoro crroco6a rrpw pearrw3au;ww rw.n;poMeT~rryprwqecKo:H: 

cxeMhi rrepepa6oTKM py.n: pe.n;KMX M u;seTHhiX MeTarrrros. K.T.H.11BaHOB 11.A., 

.n;HpeKTop no HayKe, TeXHorrorwqecKoMy M MHHosau;woHHOMY pa3BMTMlO ITAO 

rrrrrxo Mop030B A.A., K.T.H. IleTyxosa 11.11. YKa3hiBalOT Ha OTCYTCTBMe B 

aBTOpeQ:>epaTe IIO.SICHeHMH rrpH pacqeTe CKOpOCTM BOCXO.LJ:.SIIIIero IIOTOKa a TaK)I(e 

060CHOBaHMH KOHTpOJIHpOBaHM.SI co.n;ep)l(aHM.SI IIIJiaMOB IIpH MCIIhiTaHM.SIX B OIIhiTHOM 

u;exe cop6u;ww M3 rryrrorr rrpw TOHKOM M3MerroqeHMM py.n;hi, He rrpe.n;cTasrreHhi 

MeTO)l;MKM pacqeTa )l;MaMerpa arrrrapaTa, 3Q:>Q:>eKTMBHOCTM KJiaCCM<j:>MKaiJ;MM, 

3<}:>Q:>eKTMBHOCTM OTMhiBKM,_K03<}:>Q:>MI1MeHTOB IIpO.LJ:OJihHOrO rrepeMeiiiMBaHM.SI <}:>a3. 

Bo BCeX OT3biBaX OTMeqaeTC.SI, qTo BhiCKa3aHHbie 3aMeqaHM.SI He CHM)I(alOT 06IIIylO 

IIOJIO)I(MTeJibHYffi OIJ;eHKY BhiiiOJIHeHHOH pa60Thi M He YMaJI.HlOT ee HayqHYffi M 

rrpaKTMqecKylO 3HaqMMOCTh. 
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BI>I6op ocpnunarrhHhiX onnoHeHTOB n Be.ll,yrueii opraHH3aunn o6ocHOBhiBaeTc51 TeM, 

~TO OHM 51Bfl51IOTC51 ll3BeCTHhiMll CIIel(lla.JlllCTaMH B 

MHHeparrbHoro Chiph51 cnoco6oM rn.ll,paBnn~ecKoii 

pa3.ll,ennTenhHhiX npoueccoB. 

o6nacTH o6orarueHH51 

KnaccmlmKaunn n 

)J,HCCCpT3IJ.HOHHbiH COBCT OTMeqaeT, qyo Ha OCHOB3HHH BbiUOJIHCHHbiX 

COHCK3TCJICMHCCJIC~OB3HHH: 

pa3pa60T3Ha HOB3SI HayquaH H~CSI 0 B03MO)I(H0CTll COBMeiUeHH51 rrpouecca 

rH.ll,paBnH~eCKOM KnaccmlmKal(llll ll OTMhiBKll IIpO.ll,YKTOB BhiiUena~HBaHH51 py.ll, 3a 

C~eT llCIIOflh30BaHH51 KOflOHHhiX annapaTOB C nynhCal(HOHHhiM rrepeMeiiiHBaHHeM, 

II03BOflllBIIIa51 Bhi51BllTh Ka~eCTBeHHO HOBbie 3aKOHOMepHOCTll npouecca C ~eTOM 

Hanll~ll51 30H C pa3nll~HOM o6oeMHOM KOHI(eHTpal(Heif TBep.ll,OrO MaTepnarra; 

npe~JIOiKCHO OpllrllHa.JlhHOe CY)I()J,eHHe 0 Bflll51Hllll IIflOTHOrO Cfl051 IIeCKOB, 

HaKannnBaeMoro B pa6o~eii 30He annapaTa n o6ecne~HBaiOruero B03pacTaHne 

CKOpOCTll BOCXO)J,51IUero IIOTOKa 3a C~eT yMeHhiiieHll51 BenH~llHhi IIOp03HOCTll B 

pa6o~eM rrpocrpaHCTBe annapaTa, Ha 3cpcpeKTllBHOCTh Bhi)J,eneHH51 TOHKHX KnaCCOB CO 

CflllBOM KnaCCllcpHKal(llll ll O)J,HOBpeMeHHOM IIpOMhiBKOM IIeCKOB OT paCTBOpllMhiX 

seruecTs; 

~OK333HO Ha.Jlll~lle 3aBHCllMOCTll IIOKa3aTen51 3cpcpeKTllBHOCTll, COOTI~eTCTBYIQIUero 

HaHMeHbiiieMy KOflll~eCTBY IIeCKOB B CflllBe ll l(eHHhiX paCTBOpllMhiX BeiUeCTB B 

Hll)I(HeM IIpO.ll,YKTe KnaCCllcpHKal(Hll, OT BhiCOThi IIflOTHOrO Cfl051 IIeCKOB ll 

llHTeHCllBHOCTll rrynhCal(HM, a TaK)I(e B03MO)I(HOCTh ee IIO)J,)J,ep)l(aHH51 B pa6o~eif 30He 

ITO ll3MeHeHHIO rpaHHI(hi KOne6aHHM B rrynhCal(llOHHOM KaMepe 

)],fl5I Ol(eHKll 3cpcpeKTllBHOCTll IIpouecca pa3.ll,eneHH51 B nynhCal(llOHHhiX KOflOHHaX 

rrpo.ll,yKTOB BhiiUena~HBaHH51 BBC~CHO HOBOe IIOH51Tlle - o6o6rueHHa51 cpYHKUll51 

OIITllMH3al(llll rrpouecca rH.ll,paBnH~eCKOM KnaCCllcpHKal(llll C O)J,HOBpeMeHHOM 

OTMhiBKOM l(eHHhiX paCTBOpllMhiX BeiUeCTB (KpHTepHH Ol(eHKll 3cpcpeKTllBHOCTll). 

TeopeTuqecKaH 3HaquMOCTh uccJie~oBaHHH o6ocuoBaHa TeM, qyo: 

~OK333Hbl IIOflO)I(eHH51 0 IIpHMeHHMOCTH npouecca pa3.ll,eneHH51 B ynnOTHeHHOM 

B3BeiiieHHOM cnoe )],fl5I O)J,HOBpeMeHHOrO Bhi)J,eneHH51 TOHKHX KnaCCOB MeTO)J,OM 

rH.ll,paBnH~eCKOM KnaCCllcpHKal(llll ll OTMhiBKll paCTBOpllMhiX BeiUeCTB ll3 TBep.ll,OM 

cpa3bl IIpO.ll,YKTOB BhiiUena~HBaHH51 py.ll,; 
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DpHMCHHTenhHO K npo6neMaTHKe AHCCepTaQUH pe3ynhTaTUBHO HCDOnh30BaH 

KOMnJieKC TeopeTHqeCKHX H 3KCnepHMeHTa.JibHbiX HCCJie.l(OBaHHH, BKJIIoqaiOI.IJ:HH 

qHcJieHHbie MeTO.l(bi MO.l(eJIHpOBaHH.SI pa3.l(eJIHTeJibHbiX npou;eCCOB H ycTaHOBJieHH.SI 

CB.SI3eii Me)K.n;y napaMeTpaMH npou;eccoB rH.n;paBJIHqecKoii KJiaccmjmKau;HH H 

OTMbiBKH B BO.l(HOH cpe.n;e, MeTO.l(bi aTOMHO-a6cop6IJ;HOHHOH cneKTpOMerpHH, 

THTpHMeTpHqecKoro onpe.n;eJieHH.SI ypaHa, peHTreHO~Jiyopecu;eHTHoro onpe.n;eJieHH.SI 

Bern:ecTBa, MeTo.n; onpe.n;eJieHH.SI rpaHyJioMeTpHqecKoro cocTaBa TBep.n;oii <Pa3hi nyTeM 

Jia3epHOH .l(H<i>paKIJ;HH H HCnOJib30BaHH.SI Ha6opa CHT C KpynHOCTbiO .SiqeHKH 0,315, 

0,16, 0,1, 0,074 MM. 

H3nO~CHbl .l(OKa3aTeJibCTBa 3<P<i>eKTHBHOCTH npHMeHeHH.SI npou;ecca pa3.l(eJieHH.SI B 

nyJihCaiJ;HOHHbiX KOJIOHHaX C HCnOJib30BaHHeM HaKOnJieHHOrO nJIOTHOrO CJIO.SI neCKOB 

3a.l(aHHOH BbiCOTbi .l(JI.SI rH.n;paBJIHqecKOH KJiaCcH<i>HKaiJ;HH npo.n;yKTOB 

Bhii.IJ:eJiaqHBaHH.SI py.n: no KpynHOCTH, H HX OTMhiBKH, no3BOJI.SIIOI.IJ:HX .n;ocTHqh 

BbiCOKOH CTeneHH H3BJieqeHH.SI u;eHHbiX paCTBOpHMbiX Bern:ecTB; 

HJyqeHbl OCHOBHbie ~aKTOpbi H ycTaHOBJieHbl 3aKOHOMepHOCTH H3MeHeHH.SI 

3<P<i>eKTHBHOCTH npou;eCCOB rH.n;paBJIHqecKOH KJiaCCH~HKaiJ;HH H OTMbiBKH B 

nyJibCaiJ;HOHHbiX KOJIOHHaX B ycJIOBH.SIX BapbHpOBaHH.SI OCHOBHbiX TeXHOJIOrHqeCKHX 

napaMeTpoB. 

3uaqeuue nonyqeHHhiX coucKaTeneM pe3ynhTaTOB uccneAoBauuii AnH 

npaKTHKH DOATBep~AaCTCH TCM, qTo: 

pa3pa6oTaH HOBbiH pe)KHM no.n;rOTOBKH nyJihn K cop6IJ;HOHHOH nepepa60TKe nyTeM 

KJiaccH<i>HKau;HH H npoMhiBKH nyJihnhi aBTOKJiaBHoro Bhii.IJ:eJiaqHBaHH.SI B 

nyJibCaiJ;HOHHOH KOJIOHHe; Bbi.l(aHhi HCXO.l(Hble .n;aHHbie Ha npoeKTHpOBaHHe 

npoMbiiiiJieHHoro npe.n;npH.SITH.SI no nepepa6oTKe py.n: 3JihKOHCKoro MecTopo)K.n;eHH.SI 

pa3pa6oTaH 3arn:Hrn:eHHhiH naTeHTOM P<I> cnoco6 aBTOMaTHqecKoro peryJIHpoBaHH.SI H 

KOHTpOJI.SI npou;ecca pa3.n;eJieHH.SI B annapaTax c nyJII>cau;HOHHhiM nepeMeiiiHBaHHeM, 

BKJIIOqaiOI.IJ:HH HaKOnJieHHe H no.n;.n;ep)KaHH.SI 3a,[(aHHOH BbiCOTbi nJIOTHOrO CJIO.SI 

neCKOB, npHMeHeHHe KOTOpOrO o6ecneqHBaeT HaH60JibiiiyiO 3<P~eKTHBHOCTb 

TeXHOJIOrHH rH.n;paBJIW:IeCKOH KJiaCCH<pHKaiJ;HH npO.l(YKTOB Bbii.IJ:eJiaqHBaHH.SI H 

OTMbiBKH CO.l(ep)Kai.IJ:HXC.SI u;eHHbiX KOMnOHeHTOB; 
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DOATBep~.r..eua II OJiyiipOMbiiiiJieHHbiMH Ha IlpHapryHCKOM 

rrpOH3BO,L(CTBeHHOM ropHO-XHMHqeCKOM 

HCIIbiTaHH.HMH 

06'be,L(HHeHHH (IIAO «Iliii"'XO) 

B03MO)l(H0CTb CHH)l(eHH.H IIOTepb I(eHHOfO KOMIIOHeHTa C OTBaJibHbiMH rrecKaMH 3a 

cqeT YMeHbiiieHH.H ero co.n:ep)l(aHH.H B )l(H,L(KOH cpa3e .n:o 0,001 r/.n:M
3 

c 

3cpcpeKTHBHOCTbiO OTMbiBKH 99,9 % H YMeHhiiieHHe .n:o 5 % co.n:ep)l(aHH.H Knacca +0,1 

MM B rrynhrre, rrocryrraiOmeM: Ha cop6U:HIO. 

Ou:euKa .r..ocTosepuocTn pe3yJihTaToB uccne.r..osaunH BhiHBHJia: 

AJIH 3KCDepHMeHT3JlhHhiX pa60T pe3yJibTaTbi IIO,L(TBep)l(,L(eHbi 60JiblliHM 06'beMOM 

3KCIIepHMeHTaJibHbiX HCCJie,L(OBaHHH, BOCIIpOH3BO,L(HMOCTbiO 3KCIIepHMeHTaJibHbiX 

,L(aHHbiX, KOppeJI.HI(HeH TeopeTHqeCKHX H 3KCIIepHMeHTaJibHbiX pe3yJibTaTOB 

HCCJie,L(OBaHHH; ,L(OCTOBepHOCTb HayqHbiX BbiBO,L(OB, IIOJIO)l(eHHH H pe3yJihTaTOB 

o6ecrreqHBaeTc.H IIpHMeHeHHeM COBpeMeHHbiX MeTO,L(OB HCCJie,L(OBaHHH, 

rrpe,L(CTaBHTeJibHbiM 06'beMOM 3KCIIepHMeHTaJibHbiX ,L(aHHbiX; 

TeOpHH IIOCTpOeHa Ha H3BeCTHbiX, IIpOBep.HeMbiX cpaKTaX H COfJiacyeTC.H C 

orry6JIHKOBaHHbiMH 3KCIIepHMeHTaJibHbiMH ,L(aHHbiMH ITO TeMe ,L(HCCepTal(HH; 

HAeH 6a3upyeTCH Ha aHaJIH3e rrpaKTHKH H o6o6ru:eHH.H OIIbiTa rrepe,L(OBbiX 

3apy6e)l(HbiX H OTeqeCTBeHHbiX HCCJie,L(OBaHHH B 06JiaCTH pa3,L(eJIHTeJibHbiX 

rrpou:eccoB; 

HCDOJlh30B3Hhl cpaBHeHH.H aBTOpCKHX ,L(aHHbiX C ,L(aHHbiMH, IIOJiyqeHHbiMH paHee ITO 

paCCMaTpHBaeMOH TeMaTHKe, a TaK)l(e COBpeMeHHbie MeTO,L(HKH c6opa H o6pa60TKH 

HCXO,L(HOH HHcpOpMal(HH. 

JlnqHhiH BKJI3A COHCKaTeJIH COCTOHT B cpopMyJIHpOBaHHH H IIpOBepKe OCHOBHbiX 

TeopeTHqecKHX IIOJIO)l(eHHH, Herrocpe,L(CTBeHHOM yqaCTHH B IIOJiyqeHHH HCXO,L(HbiX 

3KCIIepHMeHTaJibHbiX ,L(aHHbiX, B COCTaBJieHHH IIJiaHa H JIHqHOM yqacnm B OIIbiTHO

IIpOMbiiiiJieHHbiX HCIIbiTaHH.HX, B o6pa60TKe pe3yJibTaTOB HCCJie,L(OBaHHH, 

MaTeMaTHqecKOH o6pa60TKe H HHTeprrpeTal(HH pe3yJibTaTOB, OI(eHKe HayqHbiX 

pe3yJibTaTOB, cpopMyJIHpOBaHHH 3aKJIJOqeHHH H BbiBO,L(OB, IIO,L(fOTOBKe OCHOBHbiX 

rry6JIHKaQHH ITO BbiiiOJIHeHHOH pa6oTe. 

Ha 3ace.n:aHHH 14.03.2018 r . .n:HccepTal(HOHHbiH coBeT rrpHH.HJI pemeHHe npucy.r..nTh 

MauunKosy ~MHTpnro BHqecnasosuqy yqeHyiO cTerreHb 



TeXHHqecKHX HayK, TaK KaK ,I(llCCepTaiJ;JUI npe,I(CTaBJUieT C060if: 3aKOHLJ:eHHYJO 

HayLIHO-KBaJIHq:mKaU:HOHHYJO pa6ory, KOTOpa51 COOTBeTCTByeT Tpe6oBaHI151M n.9 

«fiOJIO)I(eHH51 o nop51.l(Ke npHc~.n:eHH51 YLJ:eHbiX cTeneHeil», YTBep)l(.n:eHHoro 

nocTaHOBJieHHeM ITpaBHTeJibCTBa PoccHilcKoil <I>e.n:epaU:HH oT 24 H0516p51 2013 ro.n:a 

.N'2842, l1 no CBOeMy CO,I(ep)l(aHHIO COOTBeTCTByeT nacnopry cneu:HaJibHOCTll 25.00.13 

- 06orameHHe none3HbiX HCKonaeMbiX. B pa6oTe Ha ocHoBe TeopeTHLJ:ecKHX 

pacLJ:eTOB I1 3KCnepHMeHTaJibHbiX HCCJie,I(OBaHHH o60CHOBaHO npHMeHeHHe npou:ecca 

pa3.n:eneHH51 B nynhcau:HoHHbiX KOJIOHHax ,I(JI51 perneHH51 3a.n:a"(m rH.n:paBJIHLJ:ecKoM: 

KJiaccm}:mKaU:Hll TBep.n:oro MaTepHana C O,I(HOBpeMeHHOH OTMbiBKOH U:eHHbiX 

paCTBOpHMbiX BeiUeCTB; ycTaHOBJieHbl 3aBHCI1MOCTI1 l13MeHeHI151 3<PcpeKTI1BHOCTI1 

npou:ecca pa3,I(eJieHI151 B nyJibCaU:HOHHbiX KOJIOHHaX OT BbiCOTbi nJIOTHOrO CJI051 

necKOB 11 HHTeHCHBHOCTH nynbcau:HM:, no3BOJIHBlliHe npoH3BO,I(HTb onTHMH3aU:HIO 

TexHonorHLJ:ecKHx napaMeTpoB 11 HHTeHcHcpHU:HpoBaTb npou:ecc no.n:roTOBKH nynbn K 

cop6U:HOHHOH nepepa60TKe; COBOKynHOCTb nOJIYLJ:eHHbiX pe3yJibTaTOB llCCJie,I(OBaHHH 

MO)I(HO KBaJII1cpi1U:I1pOBaTb KaK HOBOe HaYLJ:H0-060CHOBaHHOe TeXHHLJ:eCKOe l1 

TeXHOJIOrHLJ:eCKOe perneHHe, HMeiOIUee cymecTBeHHOe 3HaqeHHe ,I(JI51 pa3Bl1Tl151 

ropHo-MeTannyprHLiecKoM: OTPaCJIH npoMbilliJieHHOCTH. 

flpH npoBe,I(eHHll TaHHOrO rOJIOCOBaHH51 ,I(llCCepTaU:HOHHbiH COBeT B KOJIHLJ:eCTBe 21 

LJ:eJIOBeK, H3 HHX 5 ,I(OKTOpOB HayK no cneu:HaJibHOCTll paCCMaTpHBaeMOH 

,I(HCCepTaU:Hll, YLJ:aCTBOBaBllillX B 3aCe,I(aHHI1, 113 28 qeJIOBeK, BXO,I(51IUHX B COCTaB 

COBeTa, ,I(OnOJIHHTeJibHO BBe,I(eHbl Ha pa30BYIO 3aiUHTY 0 qeJIOBeK, nporOJIOCOBaJIH: 

<<3a» - 21 , «npOTHB» - HeT, «He,I(eHCTBHTeJibHbiX» - HeT. 

ITpe.n:ce.n:aTeJib 

,I(HCCepTaU:HOHHOrO COBeTa 

YLieHbiM: ceKpeTapb 

,I(HCCepTaU:HOHHOrO COBeTa 

E.A. JleBarnoB 

T.A. Jio6oBa 
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