
OT3biB 

oq.n:IQHa.TihHoro orrnoHeHTa Ha )l.HccepTaQHOHH)'IO pa6oTy KHceneBa )XeH:aca feopr:aeBWia 

Ha TeMy «HaHOMO)l.HqmQHpOBaHHbie cepHbie B~DKyiiJ;He Bem;eCTBa )l,JUI CTpOHTerrhHbiX 

MaTepl:la.TIOB o6m;ecTpOHTeJibHOrO l:l CIIeQl:la.TibHOrO Ha3HaqeHmi», rrpe)l.CTaBJieHHYIO 

B )l.HccepTaQHOHHhiH co BeT,[( 212.184.01 npH <I>rEOY BIIO «IleH3eHCKHH 

rocy)l.apcTBeHHhiH yHHBepcHTeT apxHTeKTypoi H cTpOHTeJihCTBa» K rry6nHqHoii 3am;HTe 

Ha COl:ICKaHHe yqeHOH CTeiJeHH KaH)l,H)l,aTa TeXHifqeCKl:IX HayK 

rro crreQHaJihHOCTH 05.23.05- CTpOHTeJibHbie MaTepHa.Tibi HH3)l,eJIH~ 

AKTyaJihHOCTh pa6oThi 

BHe)l.peHHe HaHoTexHonorHii B CTPOHTeJihHoe MaTepHa.TIOBe)l,eHHe rrpHBO,I:I;HT K 

cym;eCTBeHHbiM ycrrexaM B o6JiaCTl:l MO)l.HqmQHpOBaHl:ll:l pa3Jil:JqHhiX CTpOHTeJibHbiX 

KOMII03HTOB. HaH6onee 3HaqHTeJibHbie pe3yJioTaTbi )l.OCTHrHyToi npH BHe)l.peHHH 

Cl:IHTe3HpOBaHHbiX l:I3BHe pa3IIl:Jl:IHhiX HaHO)l,06aBOK (B oqmQHa.TibHbiX )l,OKYMeHTaX TaKHe 

Bem;ecTBa Ha3biBaiOTC~ rrepBHqHbiMH HaHoMaTepHa.TiaMH). K TaKHM MO.ll.H<l>HKaTopaM 

OTHOC~TC~: pa3Jil:JqHbie 30Jll:l l:IJIH l:IX CMeCH, yrnepO)l.Hbie HaHOTpy6KH, aCTPaJieHbi, 

<}lynnepeHbi H T.)l.. 

,[(pyrHM CIIOC060M pea.TIH3aQl:ll:l HaHOTeXHOJIOrHH ~BJI~eTC~ perynHpOBaHHe 

rrpoQeccoB CTPYKTypoo6pa3oBaHH~ Ha rpaHHQe pa3)l.ena <l_>a3 KaK rrocpe.ll.CTBOM HX 

aKTHBaQHH nyTeM XHMHqecKHX HIHJIH <}lH3HqecKHX B03)l.eiicTBHH, TaK H co3)l,aHHeM cno~ 

Bem;ecTBa HaHoMeTPHqecKoii TOJIIIJ;HHhi. Cym;HOCTb rrocne)l,Hero crroco6a 3aKJIIOqaeTc~ B 

yMeHhilleHHl:l BHyTpeHHl:IX Harrp~~eHHH B KOMII03l:ITe IIOCpe,I:I;CTBOM CHH~eHH~ 

HeCKOMIIeHCHpoBaHHOH )l,ecpopMaQl:ll:l B~~ym;ero (L1E = Ia! - ami; 3,I:I;eCb FIH,I:I;eKCaMH «/>> l:l 

«m» o603HaqeHbl COOTBeTCTBeHHO HaiiOJIHHTeJib l:l B~~ym;ee Bem;eCTBO) 3a cqeT 

HaHeceHH~ Ha HarroJIHHTeJih Bem;ecTBa, rrpeTepneBaiOm;ero <l>H3HqecKoe rrpeo6pa3oBaHHe 

B npoQecce H3rOTOBJieHH~ MaTepHa.Tia. B )l,aHHOM cnyqae 6onee Ba~HhiM ~Bn~eTc~ 

BeJil:Jql:JHa MO)];YJI~ yrrpyrOCTl:l Bem;eCTBa, HaHOCl:IMOrO Ha HaiiOJIHHTeJib, a He ero 

TOJIIIJ;HHa. 

YKa3aHHbiH cnoco6 HCIIOJib30BaH ,n;HccepTaHTOM )l.JI~ rronyqeHH~ cepHhiX B~)l<ym;Hx 

Bem;eCTB (B HayqHO-TeXHifqeCKOH JIHTepaType IIpHBO)l,~TC~ pa3JIIfqHbie HaHMeHOBaHH~ 

::noro Knacca MaTepHa.TIOB - cepHoie MaCTHKH, cepHbie QeMeHTbi), KOTOpoie paHee He 

paccMaTpHBa.TIHCh KaK rrpO.ll.YKT TexHonorHH - rrony<}la6pHKaT (KoMrroHeHT) TexHonorHH 

cepHbiX 6eTOHOB If CTpOHTeJibHbiX paCTBOpOB. 

,[(aHHhiH CIIOC06 ~BJI~eTC~ BeCbMa IIpHBJieKaTeJibHhiM )];JI~ IIOJiyqeHH~ MaTepHa.TIOB Ha 

OCHOBe cepbl, TaK KaK pacrrrraB cepbl ~BJI~eTC~ Xl:IMifqecKH aKTHBHhiM Bem;eCTBOM, 

cnoco6HhiM B3aHMo,n;eiicTBOBaTb co MHOr HMH MHHepa.TiaMH. Oco6eHHO qacTo HeraTHBHhie 

IIOCJie)l,CTBH~ B03HHKaiOT rrp11 HCIIOJih30BaHHH KpeMHe3eMfO;;Iie~JK~~rnEIII5m .,)];, B 
nEH EHOl<MM roCYA PCTBEH 

YHMI:lEP!~MTET APX~HEKTYPW 
~ CT~bCTBA 

Bx.ND · - .//1 
.~. lc£. 200:Z.• . 
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pe3ynbTaTe B3aHMO)J;eMCTBH51 C KOTOpbiMH o6pa3YJOTC51 cynh<j:>H)J;bl KpeMHH51, 

pa3naraiO.IIJ:MeC51 npH B3aHMO)J;eMCTBHH C BO)J;OM, qTO npHBO)J;HT K CY.IIJ:eCTBeHHOMY 

CHH:>KeHHIO )J;OnroBeqHOCTH cepHbiX MaTepHanOB. I103TOMY HaHeCeHMe Cfl051 BeiiJ;eCTBa Ha 

noBepXHOCTb KpeMHe3eMCO)J;ep:>Ka.IIJ:MX HanonHMTeneif o6ecneLIMBaeT npe)J;OTBpa.IIJ:eHMe 

He:>KenaTenbHOM XHMMqecKOM peaKUHM. 0TCIO)J;a HayqHa51 H rrpaKTHqecKa51 aKTyanhHOCTb 

)J;MCCepTaUHOHHOrO HCCfle)J;OBaHH51 He Bbl3biBaiOT COMHeHH51. 

06m;aH xapaKTepHCTHKa pa60Tbl 

,[(nccepTaUHOHHa51 pa6oTa KnceneBa ,[(.r. COCTOHT H3 BBe)J;eHH51, IIIeCTH rnaB, 

OCHOBHbiX BbiBO)J;OB. Co)J;ep:>KHT 199 CTpaHHU MaiiiHHOnHCHOrO TeKCTa, 48 Ta6nHU, 83 

pHCYHKa H 6n6nnorpa<j:>nqecKHM CnHCOK, COCT051IIJ;HM H3 216 HaHMeHOBaHHM. 

ABTOpOM Ha OCHOBe aHanH3a COBpeMeHHOM HayqHo-TeXHnqecKOM flHTepaTypbl no 

TeXHonorHH KOMn03HUMOHHbiX MaTepManOB Ha OCHOBe cepbi, 3aBHCHMOCTeM HX 

3KCnnyaTaUHOHHbiX CBOMCTB OT peuerrTypHbiX H TeXHOnOrHqeCKHX <j:>aKTOpOB, a TaK:>Ke 

.D:OCTH:>KeHHM B o6nacTH ynpaBneHM51 cTpyKTypoo6pa3oBaHHeM TaKHX MaTepManoB 

nocpe)J;CTBOM HCIIOflb30BaHH51 HHCTpyMeHTOB HaHOTeXHOnOrHH c<j:>opMynHpOBaHa uenb H 

3a)J;aqn )J;HCCepTaUHOHHOrO HCCne)J;OBaHH51. 

B OCHOBY .D:HccepTaUMOHHoro nccJie)J;oBaHH51 aBTopoM noJio:>KeHbi pe3yJibTaTbi, 

nonyLieHHbie paHee J1.JO. EBCTH<j:>eeBOM, KOTOpa51 nOKa3ana, LITO HCnOJib30BaHHe 

arrnpeTHpOBaHH51 IIOBepXHOCTH KBapueBoro nopOIIIKa paCTBOpaMH KaYL!yKa B KepOCHHe 

o6ecrreqnBaeT IIOBbiiiieHne 3KCnJiyaTaUHOHHbiX CBOMCTB TaKHX KOMII03HTOB. YKa3aHHoe 

)J;OCTHraeTC51 o6pa30BaHHeM Ha IIOBepXHOCTH qaCTHU HanOJIHHTeJI51 Cfl051 H3 KaYL!yKa, 

KOTOpbiM B rrpouecce H3rOTOBJieHH51 MaTepnana BYJIKaHH3HpyeTC51, qTo o6ecneqnBaeT He 

TOflbKO 6JIOKHpOBaHHe B3aHMO)J;eMCTBH51 cepbl C KpeMHe3eMOM, HO H CHH:>KeHHe 

BHyTpeHHHX HanpH:>KeHHM. 0.D:HaKo, no )J;aHHbiM .lJ:MCcepTaHTa, B YKa3aHHbiX 

HCCne)J;OBaHH51X He 6biJIO IIOKa3aHO BJIH51HHe a)J;cop6UMOHHOM BO)J;bl Ha noBepXHOCTH 

HanOJIHMTeJI51, KOTOpa51 oqeBH)J;HO He y.D:an51eTC51 npH TeMnepaType M3rOTOBJieHM51 cepHbiX 

KOMn03HTOB, a TaK:>Ke XHMMqecKOrO COCTaBa HaiiOflHHTeJI51 Ha 3<j:><j:>eKTHBHOCTb 

yKa3aHHoro cnoco6a MO.D:H<j:>nunpoBaHH51. YKa3aHHbie HeperneHHbie 3a)J;aqH 6biJIH 

noJio:>KeHbi aBTopoM B ocHoBy HayLIHOM rnrroTe3hi pa6oThi. 

J1CCJie)J;OBaHH51 aBTOp npOBO)J;HT Ha HanOJIHMTeJI51X pa3JIHqHOM XHMHqeCKOM 

npMpO.lJ:bi : TeXHnqecKOM TanbKe (MarHHMCHJIMKaTHOM IIOpO.D:e ) , rnHHe 

MOHTMOpHJIJIOHHTOBOrO THIIa H <}_)eppo6opOBOM IIIJiaKe. B KalfeCTBe npeKypcopa aBTOp TaK 

:>Ke HCnOnb3yeT paCTBOp KaYL!yKa B KepOCHHe, KOTOpbiM IIOKa3aJI XOpOIIIHe pe3yJibTaTbl B 

pa6oTe M..IO. EBcTn<j:>eeBoii. 

,[(nccepTaunoHHa51 pa6oTa KnceneBa ,n:.r. 51BJI51eTc51 KJiaccHLiecKoii 

TeXHOnornqecKOM pa6oTOM, B KOTOpOM 

OIITHMH3aUMH peuenTypbi H TeXHOJIOrHH 

rrocne)J;oBaTeJibHO pernaiOTC51 3a)J;aqH 

o6neKTa HCCJie)J;oBaHM51. ABTopoM B 
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COOTBeTCTBMM C IJ;eJiblO JJ;MCCepTaiJ;MOHHOrO MCCJieJJ;OBaHM51 npeJJ;JiaraeTC5l arrropHTM 

CMHTe3a HaHOMOJJ;M(}mu;HpOBaHHbiX cepHbiX B5l)l(YIIJ;MX BeiiJ;eCTB, KOTOpblll HaqMHaeTC5l C 

onpeJJ;eJieHM5l nepeqH5J: BM)J;OB CBOHCTB M Tpe6oBaHHH, onpeJJ;eJI5llOIIJ;MX KaqecTBO TaKMX 

MaTepHaJIOB (npOBOJJ;MTC5l )J;eKOMn03MIJ;M5l KpMTepneB KaqeCTBa), JJ;aJiee 060CHOBbiBaeTC5l 

Bbi6op KOMnOHeHTOB (B JJ;aHHOM crryqae Bbi6op npOBO)J;MTC5l no paCTBOpHMOCTM 

cyrrb<PMJJ;OB 3JieMeHTOB, KOTOpbie MoryT o6pa30BaTbC5l B npou;ecce XMMMqecKoro 

B3aMMO)J;eHCTBM5l C cepoi:J:) M Bbl)J;eJI5IIOTC5l ynpaBJI5llOIIJ;Me peu;enTypHbie <PaKTOpbi, 

KOTOpbie OKa3biBaiOT JJ;OMMHMpyiOru;ee BJIM.SIHMe Ha CTPYKTypoo6pmosaHne cepHbiX 

BjJ)l(YIIJ;MX. 3aTeM npeJJ;nOJiaraeTC5l ycTaHOBJieHMe BJIM5IHM5l peu;enTypHbiX M 

TeXHOJIOrnqeCKMX <PaKTOpOB Ha CBOHCTBa MaTepMarra, onpeJJ;eJieHHbiX B pe3yJibTaTe 

JJ;eKOMn03MIJ;MM, M npoBe)J;eHMe MHOrOKpHTepHaJibHOH OnTMMM3aiJ;MM C IJ;eJiblO 

ycTaHOBJieHM5l JJ;Mana30HOB BapbHpOBaHM5l ynpaBJI5llOIIJ;MX <PaKTOpOB C IJ;eJiblO norryqeHM51 

MaTepHarra C MaKCMMaJibHbiMM nOKa3aTeJI5IMM 3KCnJiyaTaiJ;MOHHbiX CBOHCTB. 

,[(arree aBTOp MCCJieJJ;yeT npeo6pa30BaHMe Bbi6paHHbiX HanOJIHMTeJieH nO)); 

JJ;eHCTBMeM TepMMqecKOH o6pa60TKM, a TaK)l(e BJIM5IHMe HaHeCeHHOrO npeKypcopa M 

nOKa3biBaeT O)l(MJJ;aeMbiH pe3yJihTaT - nOJJ; JJ;eHCTBMeM TeMnepaTypbi npOHCXOJJ;MT 

TepMHqeCKOe npeo6pa30BaHMe MMHepaJIOB M aKTHBaiJ;M5l noBepXHOCTM HanOJIHMTeJI51, qTO 

OTpa)l(aeTC.SI Ha peHTreHorpaMMaX cepHbiX MaTepHaJIOB B BMJJ;e HeMJJ;eHTM<i>MU:HpOBaHHbiX 

MaKCMMYMOB. HaHeceHne Ha nosepXHOCTb TepMHqecKM aKTMBHposaHHoro HanorrHMTeJI.SI 

pacTBopa KayqyKa B KepocMHe (npeKypcopa) o6ecneqMsaeT 6rroKHposaHMe aKTMBHhlX 

IJ;eHTpOB, qTo xapaKTepM3yeTC51 OTCYTCTBMeM HeMJJ;eHTM<i>MU:MpOBaHHbiX MaKCMMYMOB. 

KpoMe TOrO, nOKa3aHO, qTO TaKMe cnoco6bi MOJJ;M<i>MKaiJ;MM HanOJIHMTeJieH ( TepMMqecKMH, 

Ha3BaHHbiH aBTOpOM <«pH3MqecKHH», M HaHeCeHMe npeKypcopa, Ha3BaHHbiH «<PM3MKO

XMMMqecKMH») OKa3biBaiOT BJIM.SIHMe Ha cTpyKTypoo6pmosaHMe cepbi: Ha6rriOJJ;aeTC5l 

CMeiiJ;eHMe Me)l(nJIOCKOCTHbiX paCCTO.SIHMH MaKCMMYMOB cepbl B o6JiaCTb 60JibillMX 

3HaqeHMH, qTo CBMJJ;eTeJibCTByeT o BHeJJ;peHMM B ee CTPYKTYPY JJ;pyrMx aTOMOB. 

YKmaHHbie cnoco6hi MOJJ;n<PnKaU:MM OKa3biBaiOT cyru;ecTBeHHoe BJIH.SIHMe Ha 

nOJJ;BM)l(HOCTb pacnJiaBOB M 3KCIIJiyaTaiJ;MOHHbie CBOHCTBa cepHbiX B.SI)l(YIIJ;MX. ABTOpOM 

nOKa3aHO, qTo nOJJ;BM)l(HOCTb pacnJiaBOB cepHbiX B5l)l(YIIJ;MX noJJ;qfiH5leTC.SI KJiaCcMqeCKMM 

3aKOHaM, xapaKTepHbiM JJ;JI.51 TaKMX MaTepnaJIOB, a KHHeTMqecKMe 3aBMCMMOCTM MMelOT 

3KCTpeMaJibHblll xapaKTep, KOTOpbiH aBTOp 06b5ICH51eT M3MeHeHMeM COJJ;ep)l(aHM5l ra30BOH 

<Pa3bl: )J;JI51 HeMOJJ;M<i>MU:HpOBaHHbiX HanOJIHMTeJieH MCnapeHMeM BO)J;bl, a )J;JI51 

HanoJIHMTerreH: c npeKypcopoM - McnapeHMeM KepocMHa. B HaqarrbHbiH nepnoJJ; 

Ha6JIIOJJ;aeTC51 CHM)l(eHMe npeJJ;eJibHOrO Hanp.SI)l(eHM5l C)J;BMra, KOTOpOe aBTOpOM 

o6b51CH51eTC5l yseJIMqeHMeM COJJ;ep)l(aHM.SI ra30BOH <Pa3bl, a 3aTeM no Mepe CHM)l(eHM.SI ee 

coJJ;ep:>I<aHM5l - noBbimeHMeM npeJJ;eJibHoro Hanp5I)I(eHM51 CJJ;Bnra pacnrrasa. YKmaHHbie 

M3MeHeHM.SI 3aKOHOMepHO BJIM51lOT Ha cpH3HKO-MeXaHHqecKMe H 3KCnrryaTaiJ;HOHHbie 

csoiicTBa cepHbiX B5l)I(YIIJ;MX seru;ecTB. Ha ocHose norryqeHHbiX 3KcnepnMeHTarrbHbiX 

JJ;aHHbiX aBTop onpeJJ;err.SieT cocTaBbi npeKypcopos, o6ecneqMsmoru:ne cpopMnposaHne 
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MaKCHMallbHblX IIOKa:mTeJieH rrpoqHOCTH H TpeiiiiiHOCTOHKOCTII, KOTOpyiO aBTOp 

IICCJie,I(yeT MeTO,I(OM aKyCTfiqecKOH 3MIICCIIII. llM IIOKa3aHO, qTo cpii3IIKO-XIIMIIqecKOe 

MO,I(IIcpii1IIIpOBaHIIe o6ecrreqiiBaeT CHII)I(eHIIe HHTeHCHBHOCTH aKyCTIIqeCKOH 3MHCCIIH Ha 

HaqaJibHOM :narre Harpy)l(eHIIH, qTo cpaKTIIqecKII xapaKTepii3yeT cpopMIIpOBaHIIe 

MaTepiiana c HeBbiCOKHMII BHyTpeHHIIMH Harrp.H)I(eHII.HMII. Hccne.n:oBaHIIe xiiMIIqecKoif 

CTOHKOCTH, TeiiJIOcpH3IfqecKHX CBOHCTB, IICTIIpaeMOCTII, y.n:apHOH rrpoqHOCTII 

,I(eMOHCTpiipyeT 3cpcpeKTIIBHOCTb MeTO,I(a KOMIIJieKCHOrO cpii3IIKO-XIIMIIqecKOrO 

MO,I(HcpH1IIIpOBaHII5l HaiiOJIHIITeJieif. fiOKa3aHO, qTO MaKCIIMallbHa.H 3cpcpeKTHBHOCTb 

TaKoro CIIOC06a MO,I(IIcpii1IIIpOBaHIIH Ha6JIIO,I(aeTCH ,I(JI.H cepHbiX B.H)I(YIIIIIX BeiiieCTB Ha 

ocHoBe TeXHHqecKoro TanbKa, a MIIHIIMaJihHa.H - ,I(JI.H cpeppo6opoBoro nmaKa. 

B 3aBeprneHIIII ,I(IIccepTa1IIIOHHoif pa6oTbi aBTop ocyiiieCTBJI.HeT pa3pa6oTKY 

IIpHH1IIIIIIIallbHOH TeXHOJIOrflqecKOH CXeMbl H3rOTOBJieHHH HaHOMO,I(IIcpii1IIIpOBaHHbiX 

CepHbiX BH)I(YIIIIIX BeiiieCTB II IIpiiBO,I(IIT TeXHHK0-3KOHOMHqecKOe o60CHOBaHHe 

1Ienecoo6pa3HOCTH rrpHMeHeHH.H rrpe.n:naraeMoro TexHonorHqecKoro perneHH.H Ha 

IIpHMepe H3rOTOBJieHII5l cepHOrO 6eTOHa ,I(JI.H ,I(OpO)I(HOrO IIOKpbiTH.H. 

TaKHM o6pa30M, .n:IIccepTaHTY y.n:anocb .n:oKa3aTh, qTo rrpe.n:naraeMoe 

TeXHOJIOrfiqecKoe perneHHe, 3aKJIIOqaiOIIIeeCH B KOMIIJieKCHOM MO,I(HcpiiiJ;HpOBaHIIH 

HarronHHTeneH., rro3BOIDieT yrrpaBJI.HTb CTPYKTypoo6pa3oBaHHeM cepHbiX BH)I(YIIIHX 

BellleCTB C u;eJibiO IIOJiyqeHH.H MaTepHana C IIOBbillleHHbiMH IIOKa3aTeJI5IMII 

3KcrrnyaTa1IHOHHbiX CBOHCTB. HcrroJib30BaHHhiH rrpiieM, a HMeHHo, rrpHMeHeHHe 

TepMIIqecKOH o6pa60TKH ,I(JI.H y.n:aneHIIH a,I(COp6HpOBaHHOH BO,I(bl H IIOBbillieHH.H 

aKTHBHOCTH HaiiOJIHIITeJI.H C IIOCJie,I(yroiiiHM HaHeCeHHeM Ha ero IIOBepXHOCTb CJIO.H 

rrpeKypcopa, MO)I(HO IIpiiMeHHTb ,I(JI.H IIOJiyqeHHH cepHbiX BH)I(YIIIHX BeiiieCTB Ha 

HaiiOJIHIITeJI.HX pa3JIIfqHoro XHMfiqecKOrO COCTaBa. 3TO II03BOIDieT He TOJibKO paCIDHpHTb 

B03MO)I(HOCTII KaK rrpe.n:rrpH.HTHH, rrpOH3BO,I(5IIIIHX cepy, TaK H CTpOIITeJihHOH HH,I(YCTpHII 

ITO ee HCIIOJib30BaHHIO H o6ecrreqeHHIO IIOJiyqeHH.H MaTepHana C BbiCOKIIMH IIOKa3aTeJI5IMH 

3KCIIJiyaTa1IHOHHbiX CBOHCTB, a TaK)I(e pelliHTb 3KOJIOrfiqecKyiO rrpo6JieMy BHe,I(peHH.H 

HaHOTeXHOJIOrHH B CTpOHTeJibHOe MaTepHanOBe,I(eHHe. 

HayquaH HOBH3Ha uccJie,LJ:osauuii, tJ:OCTosepuocTh noJiyqeuuhlx pe3yJihTaToB, 

BhiBO,LJ:OB H peKOMeH,LJ:ai.J;HH 

,[(IICCepTaHTOM IIpHBe,I(eHO o60CHOBaHIIe B03MO)I(HOCTH yrrpaBJieHH.H IIp01IeCCaMH 

cTpyKTypoo6pa3oBaHH.H cepHbiX KOMII03HTOB 3a cqeT cpH3IIqecKoro H cpH3HKO

XHMHqecKoro MO,I(HcpH1IHpOBaHII5I rpaHH1Ibi pa3,I(eJia cpa3 B CHCTeMe «Cepa- HaiiOJIHHTeJib». 

HaH6onee cyiiieCTBeHHhie HayqHbie pe3yJihTaTbi, rronyqeHHbie aBTopoM: 

1) Pa3pa6oTaH KOMIIJieKCHhiH MeTo.n: o6pa6oTKH anroMo- H MarHHHCIIJIIIKaTHhiX 

HaiiOJIHIITeJieH, 3aKJIIOqaiOIIIHHCH B IIOCJie,I(OBaTeJibHOH HX TepMIIqecKOH o6pa60TKe H 

HaHeCeHHH Ha IIOBepXHOCTb paCTBOpa KayqyKa B KepOCIIHe (rrpeKypcopa), qTo 
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o6ecrreqMBaeT cpopMHpoBaHMe MerrKoKpHcTanrrMqecKoii CTPYKTypni cepn:r, a TaK)l{e 

IIOBhlllleHMe IIOKa:mTerreii 3KCIIJiyaTa.QMOHHhiX CBOHCTB HaHOMO)l;IIcpiiiUipOBaHHhiX cepHhiX 

B5l)l{YlUIIX II MaTepiianOB Ha HX OCHOBe. 

2) Y CTaHOBJieH MexaHH3M cTpyKTypoo6pa3oBaHII5l HaHoMo,n;IIcpiiU:IIpoBaHHhiX 

cepHhiX B5l)l{YlUIIX BeiUeCTB, 3aKJIIOl:JaiOIUIIHC5l B II3MeHeHHM 06oeMa ra3006pa3HhiX 

rrpo,n;yKTOB, o6pa3yiOIUMXC5l IIpii HCIIapeHMII opraHIIl:JeCKOrO paCTBOpHTeJI5l H3 

rrpeKypcopa IIJIM BO)l;hl II3 HeMO,n;IIcpiiU:IIpOBaHHOrO HaiiOJIHIITeJI5l: Ha Hal:lanhHOM 3Tarre 

rrpoiicxo,n;HT Hacn:rmeHMe pacrrrraBa MaTepHana ra3oo6pa3HhiMII rrpo,n;yKTaMII, l:JTO 

IIpiiBO)l;IIT K cymecTBeHHOMY CHII)l{eHIIIO BeJIMqiiH ero CBOHCTB, CMeH5IIOIUeec5l 

BIIOCJie)l;CTBIIII IIHTeHCIIBHhiM y,n;aneHMeM ra3006pa3HhiX rrpo,n;yKTOB H IIOBhillleHIIeM 

IIOKa3aTerreii 3KCIIJiyaTa.QIIOHHhiX CBOHCTB. 

3) IIpe,n;rro)l{eH rrapaMeTp, xapaKTepH3YIOIUIIii cTerreHh ,n;ecpeKTHOCTII cTpyKTypni 

MaTepHaJia H II03BOJI5110IUIIH IIpOBO)l;IITh O.QeHKY 3cpcpeKTHBHOCTII TeXHOJIOriiH 

HaHOMO,n;Mcpii.QIIpOBaHII5l KOMII03IITHhiX MaTepiiaJIOB. 

Hay-qHnie rrorro)l{eHH5l, BhiBO,n;h:r II peKoMeH,n;a.QHII, ccpopMyrriipoBaHHhie B 

)l;IICCepTa.QHOHHOH pa6oTe, )l;OCTOBepHhl, qTo IIO)l;TBep)l{)l;aeTC5l pe3yJinTaTaMII 

3KCIIepHMeHTaJihHhiX IICCJie)l;OBaHIIH, IIOITYl:JeHHhiX C IICIIOJih30BaHIIeM COBpeMeHHhiX 

MeTO)l;OB M o6opy,n;oBaHII51, IIpiiMeHeHHeM CTaTHCTMqeCKIIX MeTO)l;OB, KOppeJI51.QMOHHOrO M 

perpecciiOHHoro aHanii30B. 

IIpaKTnqecKaH QeuuocTh 

IJpaKTIIqecKa5l .QeHHOCTh pa60Thi COCTOIIT B pa3pa60TKe TeXHOJIOriiii CMHTe3a 

HaHOMOllii<PIIU:HpoBaHHoro cepHoro BH)l{ymero BemecTBa, o6ecrrel:lHBaiOmero rrorryqeHIIe 

cepHniX KOMII03II.QHOHHhiX MaTepiianOB c IIOBhillleHHhiMH II OKa3aTeJI51MII 

3KCIIJiyaTa.QIIOHHhiX CBOHCTB II IIpiirO)l;HhiX )l;JI51 II3rOTOBJieHII51 CTpOIITeJihHhiX II3)l;eJIIIH 

KaK o6mecTpOIITeJihHOrO, TaK II CIIe.QHMhHOrO Ha3HaqeHII5l. 

Ha OCHOBe CIICTeMHO-CTpyKTypHOH MeTO)l;OJIOriiii pa3pa6oTaH anropiiTM CIIHTe3a 

TaKIIX B51)l{YlUIIX BemecTB. Y CTaHOBJieHhi COCTaBbl rrpeKypcopa, COCT05IIUero II3 Kayl:lyKa II 

KepOCIIHa, o6ecrreqiiBaiOIUIIe IIOITYl:JeHHe HaHOMOll1Icp1I.QIIpOBaHHhiX cepHbiX B51)l{YIUIIX 

BemeCTB C MaKCIIMMhHhiMII IIOKa3aTeJI5IMII 3KCIIJiyaTa.QIIOHHhiX CBOHCTB. 

IIpoMhiiiiJieHHa51 arrpo6a.QM5l HaHOMOllii<PIIU:HpoBaHHhiX cepHhiX B5l)l{ymMx BemecTB, 

IICIIOJih30BaHHhiX )l;JI5l II3rOTOBJieHII51 cepHoro 6eTOHa, rrpoBe,n;eHa Ha 6a3e 000 «HOBbie 

TexHorrorHII» (r. ITeH3a). 

TeopeTHl:leCKIIe M 3KcrrepiiMeHTanhHhie ,n;aHHhie, rrorry-qeHHhie B ,n;MccepTa.QIIOHHOM 

IICCJie)l;OBaHIIII, BHe,n;peHhl B yqe6HhiH IIpO.QeCC IIpii o6yqeHIIII MariiCTpaHTOB ITO 

HarrpaBJieHIIIO 270800 «CTpOIITeJihCTBO» MariiCTepCKOH rrporpaMMhi 

«HaHOM0,1l;IIcp1IU:IIpOBaHHhie CTpOHTeJihHhie KOMII031IThl o6mecTpOHTeJihHOrO II 

crreu;HarrbHoro Ha3HaqeHII5l». 
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3aMeqannH no pa6oTe 

1. B a.rrropHTMe pa3pa6oTKH HaHoMo,n:mpHUHpoBaHHhiX cepHhiX B5DKYII1.HX aBTopoM 

npOBO,Il;HTC5l o60CHOBaHHe Bbi6opa XHMWieCKOrO COCTaBa HanOJIHHTeJI5l 

( cTp. 56-63). O,n:HaKo, o6ocHoBaHHe Bhi6opa TeXHJ11IecKoro TaJihKa, cpeppo6opoBoro 

IIIJiaKa H rJIHHhl B KaqecTBe HanOJIHHTeJieH cepHbiX B5l)I(YII1.HX B pa6oTe He npHBO,Il;HTC5l. 

2. B ocHoBy HayqHoil rHnoTe3hi pa6oThi noJIO)I(eHo npe,n:noJIO)I(eHHe o HeraTHBHOM 

BJIH5IHHH a,n:cop6HpOBaHHOH Ha noBepXHOCTH HanOJIHHTeJI5l BO,Il;hl ( CTp. 5). KaK H3BeCTHO, 

TaKa5l BO,n:a y,n:aJI5leTC5l C noBepXHOCTH npH TeMnepaTypax 500- 600 °C. ABTOpOM 

peKoMeH,n:yeTC5l npoBe,n:eHHe TepMHqecKoil o6pa6oTKH npH TeMnepaTypax 6onee 750 °C, 

TO ecTh npH ycnoBHH TepMHqecKoro pa3JIO)I(eHH5l MHHepa.rroB. Ha Ham B3rJI5l,n:, yKa3aHHoe 

Tpe6yeT 6onee Tlll.aTeJihHOrO TeXHHK0-3KOHOMJ1qecKoro o60CHOBaHH5l. 

3. Tpe6)'IOT TeopeTHqecKoro o6ocHoBaHH5l napaMeTPhi (reoMeTpHqecKHe pa3Mephi, 

yrrpyrHe 11 ,n:ecpopMaTHBHhie xapaKTepHCTHKH) o6onoqKH BYJIKaHH3aTa, o6ecneqHBaiOII1.He 

CHH)I(eHHe BeJIJ1qJ1Hhl BHyTpeHHHX Hanp51)1(eHHH B MaTepHa.rre. YKa3aHHOe TaK)I(e 

n03BOJIHT ycTaHOBHTh rpaHJ1qHhie 3HaqeHH5l KOHUeHTpaUHH npeKypcopa H COnOCTaBHTh 

HX C 3KCnepHMeHTaJihHhiMH ,n:aHHhiMH aBTOpa (B qaCTHOCTH, no TOJllll.HHe CJI05I). 

4. ABTop conocTaBJI5leT 3aKOHOMepHOCTH CTPYKTypoo6pa3oBaHH5l MaTepHa.rra c 

KHHeTHKOH H3MeHeHH51 CO,n:ep)l(aHH5l ra3oo6pa3HOH cpa3hl (a He npo,n:yKTOB ), O)];HaKO, He 

060CHOBhiBaeT 3aBeprneHHe npouecca H3rOTOBJieHH5l B5l)I(Ylll.ero npH MHHHMaJihHOM 

npe,n:eJihHOM Hanp5I)I(eHHH C,Il;BHra, qTO COOTBeTCTByeT MaKCHMaJihHOMY ra30CO,n:ep)l(aHHIO 

pacnnaBa cepHoro B5l)I(YJUero ( cTp. 88-92). 
5. ABTOp npe,n:JiaraeT XHMHqecKyiO CTOHKOCTh OUeHHBaTh He no BeJIHqHHe 

K03cpcpHUHeHTa XHMHqecKOH CTOHKOCTH, a no 3HeprHH, norJIOJUeHHOH MaTepHa.riOM B 

npouecce 3KCimyaTaUHH (cTp. 121-143). Ha Ham B3rJI5l,n:, YKa3aHHOe npe,n:JIO)I(eHHe 

51BJI5leTc5l cnopHhiM H Tpe6yeT o6ocHoBaHH5l Ha ,n:pyrnx MaTepna.rrax. 

06m.ee 3aKJnoqeuue 

,[(nccepTaUH5I KnceJieBa ,[(eHHCa reoprHeBnqa 5IBJI5leTC5l HayqHO-KBaJIHcpHKaUHOHHOH 

pa60TOH, B KOTOpOH co,n:ep)I(HTC5l HayqHa51 HOBH3Ha, rrpaKTHqecKa5l UeHHOCTh, r,n:e Ha 

OCHOBe BhiiiOJIHeHHhiX aBTOpOM HCCJie,Il;OBaHHH rrpe,n:JIO)I(eHhl HayqHO 060CHOBaHHhle 

TeXHOJIOrHqeCKHe perneHH5l no C03)];aHHIO HaHOMO,Il;HcpHUHpOBaHHhiX cepHhiX B5l)I(Ylll.MX 

Belll.eCTB, HMeiOIUHe cyJUeCTBeHHOe 3HaqeHHe ,Il;JI5l CTpOHTeJihHOH HayKH H 

npOMhiillJieHHOCTH CTpOHTeJihHhiX MaTepHa.riOB. 

,[(nccepTaUH5l H aBTope<l>epaT ocpopMneHhi B cooTBeTCTBHH c Tpe6oBaHH5IMH BAK 

P<l>. ABTope<PepaT cooTBeTCTByeT co,n:ep)l(aHHIO ,n:nccepTaUHH. 
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,Il;HccepTaU:HOHHa51 pa6oTa KwceneBa ,II;T. OTBeqaeT Tpe6oBaHH5IM BAK P<I> K 

KaH.[J;H.IJ;aTCKHM .IJ;HCCepTaU:H5IM. 0TMeqeHHhie 3aMeqaHH51 He OKa3hiBaiOT CyiiieCTBeHHOrO 

BllH5IHH51 Ha IIOllO)l(HTellhHYIO OU:eHKY pa60Thi. 

CqwTaiO, qTo KwceneB ,Il;eHHC reoprHeBHq 3acny)l(HBaeT rrpHCY)l(.IJ;eHH51 yqeHOM 

cTerreHH KaH.n;w.n;aTa TeXHwqecKHX HayK no crreu:wanhHOCTH 05.23.05 - CTpOHTeni>Hhle 

MaTepHallhi H H3)J;ellH51. 
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