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Oqm:u;naJibHOro onnoHeHTa Ha KaH)J;H)J;aTCKYIO )J;HccepTau;niO 

r JIOTOBa AJieKC3HJJ;pa IIaBJIOBUqa 

«06eccepuBaromue JJ;o6aBKH K KaTaJiuJaTopaM KpeKuura ue«JlTHuoro 
ChiphH» 

npe)J;CTaBJieHeyiO Ha COHCKaHHe yqeHOH CTeneHH KaH,[(H)J;aTa XHMHqeCKHX 

HayK 

ITO cneu;HaJibHOCTH 02.00.13 - Heq>TeXHMHH • 

B nocne,n:HHe ro,n:hi Ha6mo,n:aeTC51 TeH,n:eHI.J:H51 K y)l(eCToqemno 3KonorHqecKHX 

Tpe6oBaHHH K MOTOpHbiM TOITJIHBaM ITO co,n:ep)l(aHHIO B HHX cepHHCThiX COe,n:HHeHHH. 

KaTaJIHTHqecKHH KpeKHHr 51BJI51eTc51 KpynHOTOHHmKHhiM npou:eccoM BTOpHqHoii 

nepepa60TKH He<}lTH H ero npo,n:yKThl 3aHHMaiOT O.Il:HY H3 KJIIOqeBhiX poJieH B 

npOH3BO,I1;CTBe TOBapHbiX TOITJIHB. 0,n:HaKO Ha ero ,I1;0JIIO B HeKOTOpbiX CTpaHaX 

npHXO,I1;HTC51 ,n:o 90 % cephl B KOHeqHOM npo,n:yKTe, IT03TOMY 6eH3HH C ycTaHOBOK 

KaTaJIHTHqecKoro KpeKHHra no,n:sepraeTc51 rH,n:poo6naropa)I(HBaHHIO. O,n:HHM H3 ero 

He,n:OCTaTKOB 51BJI51eTC51 CHH)I(eHHe OKTaHOBOrO qHCJia 6eH3HHOBOH <}lpaKI(HH 

BCJie,n:CTBHe rH,n:pHpOBaHH51 OJie<}lHHOB H apoMaTHKH, IT03TOMY CHH)I(eHHe cepbl B 

npou:ecce KaTaJIHTHqecKoro KpeKHHra 51BJI51eTc51 aKTYaJihHoii 3a,n:aqeii ,n:JI51 nonyqeHH51 

BhiCOKOKaqeCTBeHHhiX MOTOpHbiX TOITJIHB. ,[(aHHa51 ,I1;HCCepTal(H51 ITOCB51Il(eHa O,I1;HOMY 

H3 CITOC060B ITOHH)I(eHH51 cepbl B )I(H,I1;KHX npo,n:yKTaX KaTaJIHTHqecKOrO KpeKHHra -

o6eccepHBaiOII(HM ,n:o6asKaM. B pa6oTe CHHTe3HposaHo 6onee 50 o6pa3U:OB 

o6eccepHBaiOII(HX ,n:o6asoK Ha ocHose ynop51,n:oqeHHhiX OKCH,n:OB KpeMHH51 MCM-41, 

l-IM:S H OKCH,n:a aJIIOMHHH51. Bee OHM HCITOJih30BaHhi B KaqecTBe o6eccepHBaiOII(HX 

,n:o6asoK K KaTaJIH3aTopaM KpeKHHra He<}lT51Horo Chiph51. Pa3pa6oTaHa ,n:o6asKa Ha 

ocHoBe cTpyKTypHposaHHoro Me3onopHcToro oKcH,n:a KpeMHH51 THna MCM-41, 

MO,ll;HcpHU:HpOBaHHa51 JiaHTaHOM, ll03BOJ151IOII(a51 CHH3HTh CO,n:ep)l(aHHe cepbl Ha 40 % B 

)I(H,ll;KHX np~,n:yKTaX KpeKHHra HerH,n:pooqHII(eHHOrO BaKyyMHOrO ra30HJ151. 

HayqHa51 HOBH3Ha COCTOHT B CHCTeMaTHqecKOM HCCJie,IJ;OBaHHH aKTHBHOCTH 

,n:o6asoK Ha ocHoBe CTPYKTypHposaHHhiX Me3onopHCThiX oKcH,n:oB KpeMHH51 H oKcH,n:a 

aJIIOMHHH51 K KaTaJIH3aTopaM KpeKHHra B CHH)I(eHHH cepbl B )I(H,ll;KHX npo,n:yKTaX 



KpeKMHra HerH.[(p00"I:IMIIJ;eHHOrO M rH,[(pooqMr:u;eHHOrO BaKyyMHbiX ra30HJieH. 

BnepBI>Ie M3yqeHo BJIM5IHMe TepMonaposoif cTa6MJIM3aU:MM .[(o6asoK 5%La!MCM-

41/y-Ah03(60/40) M 5%La/HMS/y-Ab03(60/40) Ha MX aKTMBHOCTb B KpeKMHre M 

CHM)I(eHMM cepoi B )I(M,[(KMX npO.ll:YKTax. B pa6oTe ycTaHOBJieHbi 3aKOHOMepHOCTM 

CHM)I(eHM5I cepol B )I(M,[(KMX npo.[(yKTaX KaTaJIMTMqecKOrO KpeKMHra OT COCTaBa 

.[(06aBOK. I10Ka3aHO, qTO npH yMeHbiiieHMM KOJIMqeCTBa Me30nOpHCTOrO KOMnOHeHTa 

B COCTaBe HOCMTeJieH ,[(06aBOK, CHM)I(aeTC5I CTeneHb o6eccepHBaHM5I )I(M,[(KMX 

npo.[(yKTOB KpeKMHra. 

)l,MccepTaU:M5I M3JIO)I(eHa Ha 150 cTpaHMu;ax, BKJIIOqaeT B ce65I BBe.[(eHMe, o63op 

JIMTepaTypoi, 3KCnepHMeHTaJibHyiO qaCTb, 06Cy)l(,[(eHMe pe3yJioTaTOB, 3aKJIIOqeHMe, 

CnMCOK COKpar:u;eHMH M cnMCOK U:MTHpyeMOH JIMTepaTypoi (220 HaMMeHOBaHHH). 

Pa6oTa co.[(ep)I(HT 38 pHcyHKOB M 44 Ta6JIMU:bi. I1ocTpoeHHa5I no rpa.[(MU:MOHHOH 

CXeMe ,[(MCCepTaU:M5I MMeeT BeCbMa o6IIIHpHbiH M CO,[(ep)l(aTeJibHbiH JIMTepaTypHbiH 

o63op. B HeM npHBe,[(eHbi OCHOBHbie CnOC06bi CHM)I(eHM5I cepol B )I(If,[(KMX npo.[(yKTaX 

npH npoBe.[(eHMM KaTaJIMTMqecKoro KpeKMHra. CrpyKTypHposaHHbiH o63op ,[(aeT 

nOJIHYIO KapTHHY COCT05IHM5I MCCJie,[(OBaHMH no o6eccepHBaiOIIJ;MM ,[(06aBKaM K 

KaTaJIM3aTopaM KpeKMHra. Oco6oe BHMMaHMe y.[(eJieHo npoMI>IIIIJieHHbiM .[(o6aBKaM M 

TeXHOJIOrM5IM, npHBe,[(eHbi npHMepoi o6eccepHBaiOr:u;Mx .[(06asoK qmpM Grace, Basf, 

AlbeMarle . 3HaqMTeJII>Hoe BHMMaHMe B pa6oTe · y.[(eJieHo MCCJie,[(oBaHM5IM 

Me30nOpHCTbiX OKCM,[(OB KpeMHM5I B KaqeCTBe KOMnOHeHTOB KaTaJIM3aTOpOB 

KpeKMHra, a TaK)I(e MaTepHaJIOB ,[(JI5I a,[(COp6U:MM cepbl M3 TOnJIMB. 

B .[(MccepTaU:MOHHOM pa6oTe aBTop McnoJib30BaJI pa3JIMqHbie MeTO.[(bi aHaJIM3a: 

peHTreHOq)Jiyopecu;eHTHbiH aHaJIM3 CO.[(ep)l(aHM5I o6r:u;eif cepbi, ra30BYIO 

xpoMaTorpa<l>MIO ,[(JI5I onpe,[(eJieHM5I <l>paKU:MOHHOrO COCTaBa )I(M,[(KMX npO.ll:YKTOB 

KaTaJIMTMqecKOrO KpeKMHra (MeTO,[( MMMTHpOBaHHOH ,[(MCTMJIJI5IU:HH), rpaBMMeTpHIO 

,[(JI5I onpe.[(eJieHM5I BbiXO,[(a KOKCa. Ka)l(,[(a5I M3 CMHTe3HpOBaHHbiX ,[(06aBOK 6oiJia 

MCCJie.[(oBaHa MeTo.[(aMM a.[(cop6U:MM-,[(ecop6u:MM a3oTa, HK, TBep.[(oTeJII>HOH .5IMP­

cneKTpocKonMM, TIT)], aMMMaKa, npocseqMBaiOr:u;eif 3JieKTpOHHoif MHKpocKonMM. 

lliHpOKMH Ha6op <l>M3MKO-XMMMqecKMX MeTO,[(OB aHaJIM3a, rpaMOTHa5I MHTepnpeTaU:M5I 
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,[(aHHbiX CBH):(eTeJibCTBYIOT 0 BbiCOKOH KBaJIHQJHKaiJ;HH aBTOpa ):(HCCepTaiJ;HOHHOH 

pa60Tbl H ):(OCTOBepHOCTH IIOJiyqeHHbiX B HeM pe3yJibTaTOB. 

llpH o6cy)l():(eHHH pe3yJibTaTOB aBTOpOM y):(eJieHO BHHMaHHe BJIIDIHHIO 

KOMIIOHeHTHOrO COCTaBa ):(06aBOK, HaHeCeHHbiX MeTaJIJIOB Ha CO):(ep)KaHHe cepbl B 

)l(lf):(KHX 11po.n:yKTax KaTaJIHTHqecKoro KpeKHHra. EoJibiiiOe BHHMaHHe y.n:eneHo 

Hccne.n:oBaHHIO TepMollapoBoif ycToifqHBOCTH OKCH):(a KpeMHH51 THIIa MCM -41, 

.n:o6aBKH Ha ero ocHoBe, ee KaTaJIHTifqeCKoif aKTHBHOCTH. B .n:aHHOM pa3.n:ene 

11pHBe):(eHo cpaBHeHHe cTa6HJibHOCTH CTPYKTYP MCM-41 H u:eortHTa frY 11pH HX 

o6pa6oTKe B0):(51HbiM 11apoM. 

HaH6onee Ba)I(HbiMH .n:ocTH)I(eHH51MH pa6oTbi cne.n:yeT 11pH3HaTb cne.n:YIQIIJ;He: 

pa3pa6oTaHa ):(06aBKa Ha OCHOBe crpyKTypHpOBaHHOrO Me30110pHCTOrO OKCH):(a 

KpeMHIDI THIIa M CM -41, MO):(HQJHU:HpoBaHHa51 naHTaHOM, II03BOJI51IOIIJ;a51 CHH3HTb 

co.n:ep)l(aHHe cepbi Ha 40 % B )I(H):(KHX 11po.n:yKTax KpeKHHra HerH.n:pooqHIIJ;eHHoro 

BaKyyMHOrO ra30HJ151. ,ZJ,o6aBKH Ha OCHOBe Y110p5I):(OqeHHbiX Me30110pHCTbiX OKCH):(OB 

KpeMHH51 THIIOB MCM-41 H HMS c OKCH):(OM aJIIOMHHH51 (cooTHOIIIeHHe 

KOMIIOHeHTOB B HOCHTeJie - 60/40, 50/50, 40/60 %Mac.), MO):(HQJHIJ;HpOBaHHbiX 

JiaHTaHOM He TOJibKO IIOHH)I(aiOT KOHIJ;eHrpaiJ;HIO cepbl B )I(H):(KHX 11pO):(YKTaX 

KpeKHHra BaKyyMHOrO ra30HJI51, HO H 1103BOJI51IOT yBeJIHqHTb BbiXO):( 6eH3HHOBOH 

<}_JpaKIJ;HH Ha 1-2 o/oMaC. 110 cpaBHeHHIO C TeM )l(e IIOKa3aTeJieM 6e3 ):(06aBKH. 

ITonyqeHHbie B ):(HCCepTaiJ;HOHHOH pa6oTe rnoTOBa A.IT. pe3yJibTaTbl HMeiOT 

HeCOMHeHHYIO HayqHyiO H 11paKTHqeCKYIQ 3HaqHMOCTb H MOryT 6biTb HCIIOJib30BaHbl 

B HayqHOH pa6oTe opraHH3aiJ;HH, Be):(yiiJ;HX HCCJie):(OBaHIDI B o6JiaCTH He<l_JTeXHMHH H 

He<l_JTe11epepa60TKH (Cpe):(HeBOJI)I(CKHH HayqHO-HCCJie):(OBaTeJibCKHH HHCTHTYT 110 

He<}JTe11epepa6oTKe (r. HoBoKyi1:6biiiieBcK), MocKOBCKHH rocy.n:apcTBeHHbiH 

YHHBepcHTeT HMeHH M.B. JloMoHocoBa, I1HCTHTYT 11po6neM 11epepa6oTKH 

yrneBO):(OpO):(OB co PAH (r. 0McK), HHcTHTYT KaTaJIH3a HM. r.K. EopecKOBa co 
PAH (r. HoBocH6HpcK), PoccHHCKHH rocy.n:apcTBeHHbiH yHHBepcHTeT HeQJTH H ra3a 

HM. ry6KHHa (r. MocKBa), llHCTHTYT He<}JTeXHMHH H KaTaJIH3a PAH (r. Y<}Ja) H 

.n:pyrHe). 

3 



MaTepwarrhi ,n:wccepTau;ww H3JIO)I(eHbi B 1 0 rrelJaTHhiX pa6oTax, H3 HHX 3 cTaTbH 

B peu;eH3HpyeMbiX HaYlJHhiX )l(ypHarrax, OTBelJaiO:r.u;wx Tpe6oBaHH51M Bhlciiieif 

aTTeCTaiJ;HOHHOH KOMHCCiflf, 1 rraTeHT Ha lf306peTeHHe P<l> If 6 Te3HCOB JJ:OKJia,n:OB Ha 

pOCCHHCKHX If Me)l(,n:yHapOJJ:HbiX KOH<}lepeHIJ;If51X. ABTOpe<}lepaT, HaylJHbie 

rry6JIHKaiJ;Hif, a TaK)I(e JJ:OJIO)I(eHHbie Ha HaylJHbiX KOH<}lepeHIJ;If51X MaTepHaJibl 

JJ:OCTaTOlJHO llOJIHO OTpa)l(aJOT CO,n:ep)l(aHHe JJ:HCCepTaiJ;Hif. 

IIo ,n:wccepTaiJ;Hif rnoTOBa A.II. MO)I(HO BbiCKa3aTb cne.n:YJO:r.u:He 3aMe1JaHH51. 

1. B pa6oTe He H3Y1JeHo BJIH51HHe ,n:o6aBoK Ha cocTaB • 6eH3HHOBOH If 

JJ:H3eJihHOH <}lpaKIJ;Iflf, Ha lf3MeHeHHe OKTaHOBOrO If QeTaHOBOrO lJHCeJI. 

2. YKa3aHHhie o6eccepwBaiO:r.u;we ,n:o6aBKH He wccne,n:oBaHhi Ha rrwnoTHhiX 

ycTaHOBKaX KaTaJIHTHlJeCKOrO KpeKHHra. 

3. Bee 3KcrrepwMeHThi c ,n:o6aBKaMH BhiiTOJIHeHbi rrpw 500 oc, HeT ,n:aHHhiX rro 

wccne,n:oBaHHIO o6eccepwBaiO:r.u;eif aKTHBHOCTH YKa3aHHhiX ,n:o6aBoK rrpw 

,n:pyrwx TeMrrepaTypax. 

IlpHBe,n:eHHbie 3aMe11aHH51 He MoryT llOBJIIf51Tb Ha 06I.ll;YJO BbiCOKYJO OIJ;eHKY 

JJ:HCCepTaiJ;HOHHOH pa60Tbl. 0Ha BblllOJIHeHa B aKTYaJibHOH o6JiaCTif He<}lTeXHMiflf, 

co,n:ep)I(HT 60JibiiiOH MaCCHB 3KCrrepHMeHTaJibHbiX ,n:aHHbiX, JJ:OCTOBepHOCTb KOTOpbiX 

llOJJ:TBep)l(,n:eHa lfCllOJib30BaHHeM COBpeMeHHbiX MeTOJJ:OB aHaJIH3a ,n:o6aBOK K 

KaTaJIH3aTopaM If rrpo,n:yKTOB KpeKHHra He<}lT51HOrO Cblpb51. 

Ilo CBOeH aKTYaJibHOCTif, HaylJHOH HOBH3He, 06beMy BblllOJIHeHHbiX 

lfCCJie,n:oBaHHH, 060CHOBaHHOCTif HaYlJHbiX llOJIO)I(eHHH If BbiBOJJ:OB, JJ:OCTOBepHOCTif 

If rrpaKTHlJeCKOH 3Ha1JHMOCTH llOJIYlJeHHbiX pe3yJihTaTOB rrpe,n:cTaBJieHHa51 pa6oTa 

«06eccepHBaiOIIJ;He ,n:o6aBKif K KaTaJIH3aTopaM KpeKHHra He<}lT51HOrO Cblpb51» 

cooTBeTCTByeT BCeM Tpe6oBaHH51M rr.9 IIono)l(eHH51 BAK P<l> «0 rrop51,n:Ke 

rrpwcy)l(,n:eHH51 YlJeHbiX cTerreHeif» (IIocTaHoBneHwe IIpaBHTeJibCTBa PoccwifcKoif 

<l>e,n:epau;ww OT 24 ceHni6p51 2013 r . .N~ 842), rrpe,n:b51BJI51eMhiM K pa6oTaM Ha 

COHCKaHHe YlJeHOH CTelleHH KaH,n:H,n:aTa HayK, OHa 51BJI51eTC51 HaYlJHO­

KBaJIH<}lHKaiJ;HOHHOH pa60TOH, B KOTOpOH co,n:ep)I(HTC51 peiiieHHe 3a,n:a11H, HMeiO:r.u;eif 

Ba)I(HOe 3Ha1JeHHe JJ:JI51 pa3BifTif51 lfCCJie,n:oBaHHH B 06JiaCTif llOJIY11eHH51 

BbiCOKOKalJeCTBeHHbiX MOTOpHbiX TOITJIHB If C03,n:aHH51 JJ:JI51 3TOrO HOBbiX TeXHOJIOrHH, 
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a ee aBTOp, rJioTOB AJieKCaH,[(p TiaBJIOBifq, 3aCJIY)I(MBaeT rrpMCY)I(,[(eHM51 CTerreHM 

KaH,[(M,[(aTa XMMMqecKMX HayK ITO CIIeiJ;MaJibHOCTM 02.00.13- Heq)TeXMMM51. 

,lJ;OKTOp TeXHMqecKMX HayK (05.17.07-
XMMMqecKa51 TeXHOJIOrM51 TOIIJIMB 

M BbiCOK03HepreTMqecKMX BeiiJ;eC 

rrpo<l_)eccop 

,lJ;OJI)I(HOCTb: 

HaMMeHoBaHMe 

opraHM3aD;MM: 

TeJie<l_}oH: 

A.[(pec 3JieKTpOHHOH 

rroqThi: 

KarrycTMH BJia,[(MMMp MMxa:H:JIOBMq 

reHepaJibHbiH ,[(MpeKTOp, 

• 
OAO «HayqHo-MccJie,[(oBaTeJihCKMH 

M rrpoeKTHbiH MHCTMTYT 

He<l_}Terrepepa6aTbiBaiOIIJ;e:H: M 

He<l_}TeXMMMqecKOH 

rrpOMbiiiiJieHHOCTM». 

105005, MocKBa, yJI. <l> .3HreJibca, 

32, CTP.1 

+7-495-795-31-30 

vnipineft@vnipineft.ru, 
VMKapustin@rambler.ru 
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B .n:uccepTa:uuoHHhiH coseT ,n: 501.001.97 

npH cpe.n:epaJihHOM rocy.n:apCTBeHHOM 6IOJJ::>KeTHOM 
o6pa30BaTeJihHOM y~pe:>KJJ:eHHll BhiCIIIerO 

o6pa30BaHll5I «MOCKOBCKHH rocy.n:apCTBeHHhiH 

YHHBepCHTeT liM. M.B. noMOHOCOBa» 
OT KanycTHHa Bna.n:uMupa Muxaifnosu~a 

• 

HacTo5ImHM .n:aiO cornacue BhicTynHTh ocpu:uuarrhHhiM onnoHeHTOM Ha 3amuTe 

.n:uccepTa:UHH fnoToBa AneKcaH.n:pa ITasnosu~a Ha TeMy "06eccepusaiOmue .n:o6aBKH K . 
KaTaJIH3aTOpaM KpeKHHra HecpT5IHOfO Chlph5I" npe.ZJ:CTaBJieHHOH Ha COHCKaHHe y~eHOH CTeneHH 

KaHJJ:If.ZJ:aTa XllMH~eCKHX HaYK no cne:UllaJihHOCTll 02.00.13- HecpTeXHMll5I. 

0 ce6e coo6maiO cne.n:yiOmue cse.n:eHH5I: 

1. KanycTHH Bna.n:uMup Muxaifnosu~, rpa:>K.n:aHHH P<D. 

2. ,z:t;OKTOp TeXHH~eCKllX HaYK (05.17.07- XllMH~eCKa5I TeXHOJIOrH5I TOnJIHBa 

H BhiCOK03HepreTu~ecKux semecTB ), npocpeccop, reHepaJihHhiH .n:upeKTOp. 

3. OAO «Hayrmo-uccne.n:osaTeJihCKHH H npoeKTHhiH HHCTHTYT HecpTenepepa6aThiBaiOmeif H 
HecpTeXHMH~eCKOH npOMhiiiiJieHHOCTH». 

4. A.n:pec MecTa pa6oThi: 
105005, MocKsa, yn. <D.3Hrenhca, 32, CTp.l Ten: +7-495-795-31-30 

vnipineft@vnipineft.m, VMKapustin@rambler.m 
http://www. vni pineft.ru 

5. 0CHOBHhie pa60Thi no npocpHJIIO onnOHHpyeMOH JJ:llCCepTa:U·llll 3a nocJie.ZJ:Hlle 5 JieT: 

• KanycTHH B.M., qepHhiiiieBa E.A. «Pa3BHTHe HecpTenepepa6oTKH u HecpTeXHMHH B Poccum>. 

HecpTeXHMH5I. 2010. T. 50. N2 4. C. 259-266. 

• Xa.n::>Kues C.H., fep3enues H.M., KanycTHH B.M., Ka.n:ues X.M., ,z:t;eMeHTheB K.H. , 

ITaxMaHOBa O.A. «KaTarrHTH~ecKHH KpeKHHr B cocTase cospeMeHHhiX KOMnJieKCOB rny6oKoif 

nepepa6oTKH HecpTH». HecpTeXHMH5I. 2011. T. 51. N2 1. C . 33-39. 

• KanycTHH B.M. «Mo.n:epHH3a:UH5I HecpTenepepa6oTKHH HecpTexHMHH B Poccum> XuMu~ecKM 

TeXHHKa. 2012. N2 10. C. 8. 

• Ce.n:rxu Pyxu E. <D., KanycTHH B.M., TpeTh51KOB B. <D. «H3~eHue BJIH5IHH5I .n:o6aBKH ZSM-5 u 

HZSM-5 K KaTarrH3aTopaM KaTarrHTH~ecKoro KpeKHHra». ABTOra3o3anpaso~HhiH KOMnJieKc + 

AJihTepHaTHBHoe Tonnuso. 2012. N2 6 (66). C. 31-37. 

• KanycTHH B.M. «0cHOBhi npoeKTHposaHH5I HecpTenepepa6aThiBaiOmux H HecpTeXHMH~ecKHX 

npe.n:npH51THH» y~e6Hoe noco6ue JJ:JI5I CTy.ZJ:eHTOB BhiCIIIllX ~e6HhiX 3aBe.ZJ:eHHH, 



o6yqaiOIIIIfXCSI 110 CIIeJ..J;MaJihHOCTif "XMM1fqecKa5I TeXHOJIOrMSI IIpHpO.[(HhiX 3HeprOHOCMTeJieM 

If yrJiepo,n:HhiX MaTepHaJIOB" MocKBa. 2012. Cep. ,ll;M BhicrneH: IIIKOJihi. 437 c. 

• KarrycTMH B.M., rypeeB A.A. «TexHOJIOrlf5I rrepepa60TKif He<]:>TM». M.:XMMMSI. lb,n:aTeJihCTBO 

PrY He<]:>TM If ra3a MM. M.M. ry6KMHa. 2013, 4096 c. 

• KarrycTMH B.M., qepHhiiiieBa E.A., XaKMMOB P.B. «HOBbie TexHoJiomM rrpoH3BO.[(CTBa 

BhiCOKOOKTaHOBhiX 6eH3MHOB». Neftegaz.RU. 2015. N2 4. C. 24-28. 

• KarrycTMH B.M., Py,n:MH M.r. «XMMMsr H TexHonormr rrepepa6oTKH: He<]:>Tm>. B 4-x qacTsrx . 

M. : XMMMSI. lb,n:aTeJihCTBO PrY He<]:>TM If ra3a MM. H.M. ry6KH:Ha. 2015, 400 c . 

)J;OKTOp TexmrqeCKH:X HayK 
05.17.07 - XlfMMqeCKa5I TeXHOJIOrlf5I TOIIJIIfBa 
If BhiCOK03HepreT1fqeCKMX BeiiieCTB, 
rrpo¢eccop 

• 

KarrycTMH B.M. 
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