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0T3biB 

o<J>uu.uaJibHoro onnoueuTa ua ,lJ,HccepTau.uro KoJioTyrnKuua 

AJieKceH BJia,lJ,nMuposuqa «Pa3pa6oTKa MeTO,lJ,OB 

3JieKTpOMarHHTHOH H XHMUqeCKOH aKTUBaiJ,HH C IJ,eJibiO 

UOBbiiUeHHH npoquocTu IJ,eMeHTHbiX KOMU03HIJ,HH», 

npe,l1,CTaBJieHHYIO B ,lJ,HCCepTaiJ,HOHHbiH COBeT ,lJ; 212.184.01, 

C03,lJ,aHHbiH ua 6a3e <I>rliOY BO «fieH3eHCKHH 

rocy,l1,apCTBeHHhiH yuusepcuTeT apxuTeKryphi H 

cTpouTeJihCTBa», K ny6Jiuquoit 3aiiJ,uTe ua coucKauue yqeuou 

cTeneuu KaH,lJ,H,lJ,aTa TexuuqecKux uayK no cneu.uaJibHOCTH 

05.23.05- CTpouTeJihHbie MaTepuaJihl u H3,lJ,eJiuH 

AKTyaJihHOCTh TeMbi ,lJ,HccepTau.uouuoro uccJie,lJ,oBanuH 

,[(HccepTaiJ;IUI IIOCB.HIIJ:eHa O.D:HOH 113 HaH60Jiee Ba->KHbiX 3a.n:aq CTpOHTeJibHOfO 

MaTepHanose.n:eHH.H 6onee IIOJIHOMY HCIIOJib30BaHHIO II OTeHIJ,HaJia 

nopTJiaH.D:IJ,eMeHTa, TIOBbiiiieHHIO npoqHOCTH I1 .D:OJifOBeqHOCTH 6eTOHOB Ha ero 

OCHOBe. ,[(JI.H peiiieHH.H :3TOH 3a.n:aqH COHCKaTeJib pa3pa6aThiBaeT I1 HCCJie.n:yeT 

3cpcpeKTHBHOCTb KOMIIJieKCHOfO MeTO.D:a, OCHOBaHHOfO Ha MarHHTHOH aKTHBaiJ,HH 

TIOpTJiaH.D:IJ,eMeHTHbiX KOMTI03HIJ,HH C XHMHqeCKHMH I1 MHHepaJibHbiMH .n:o6aBKaMH. 

CosMeCTHOe npHMeHeHHe cospeMeHHhiX cynepnnacTHcpHKaTopos I1 

MHKpOKpeMHe3eMa cerO.D:H.H 51BJI.HeTC51 OCHOBOH IIOJiyqeHI15I .D:OJifOBeqHbiX 

BbiCOKOTipoqHbiX, CaMOYTIJIOTH5110IIJ:HXC5I 11. .n:pyrYIX BH.ll:OB BbiCOK03cpcpeKTYIBHbiX 

6eToHOB. O.n:HaKo, B 6nmKailiiieM 6y.n:ymeM Maccosoe npHMeHeHHe TaKMX 6eTOHOB 

MO)I{eT c.n:ep)I{HBaTbC.H .n:ecpHI.l,HTOM MHKpOKpeMHe3eMa, npOI13BO.D:CTBO KOTOporo 

orpaHHqeHo. I1p11 3TOM yseJIHqeHHe o6beMOB npo113BO.D:CTBa 3Toro rro6oqHoro 

npo.n:yKTa MeTaJIJiyprHqecKOH npOMbiiiiJieHHOCTH COTip.H)I{eHO C Hepa3pelliHMbiMYI 

rrpo6rreMaMH. B 3TOH CB513H, pa3pa6oTKa TexHorrorHH rronyqeHH.H MHKpoKpeMHe3eMa 

Ha Cbipoesoil 6a3e IIIHpoKo pacrrpocTpaHeHHoro B PoccHH .n:HaTOMHTa rro 30Jih-

MeTO.ll:Y 51BJI.HeTC51 aKTYaJihHbiM HarrpasneHHeM rronyqeHH.H aHarroros 
.......... 

MHKpOKpeMHe3eMa l1 opraHO-MHHepaJibHbiX .n:o6aBOK Ha ero OCHP.IiWHJEHCK•u' fOCY,QAPCTBEHHbl~ 
YHMBEPC~TH APXKTEKTYPbl 

W CTP(It,.1T~iib.CTBA 
& .Ns .35"8 
~_:::,{]£:_20~ - r.tl'llf~ ... 
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IlOBbiiiieHIIe CIIHepreTHlieCKOfO 3<}:><}:>eKTa COBMeCTHOfO HCTIOflb30BaHH~ 

XHMHlieCKHX If MHHepa.TibHbiX JJ;06aBOK 3a ClieT B03JJ;eHCTBH~ Ha 

CTPYKTypoo6pa3oBaHHe ueMeHTHbiX 6eTOHOB pa3nHliHbiX BHJJ:OB <}:>H3HlieCKHX noneH:, 

TaKHX KaK 3fleKTpOMafHHTHOe, MafHHTHOe, aKyCTHlieCKOe, ~Bn~eTC~ 

nepcneKTHBHbiM, HO TIOKa e111e MaJIOHCCfle)J;OBaHHbiM HanpaBneHHeM B 

6eToHoBeJJ;eHHH. B CB~3H c 3THM HccneJJ;oBaHHe 3<}:><}:>eKTHBHOCTH aKTHBaiiHH 

TBepJJ;eHH~ TIOpTnaHJJ;IIeMeHTa 3a ClieT B03)J;eHCTBH~ Ha Hero 3fleKTpOMafHHTHOfO 

non~ - O)J;HO H3 HaH6onee Ba:>KHbiX HanpaBneHHH 3THX HCCfleJJ;OBaHHH. 

TeopeTHlieCKHe H JKcnepHMeHTaJibHbie HccneJJ;oBaHH~ Koppo3HOHHOH 

CTOHKOCTH 6eTOHa, HanpaBneHHbie Ha perneHHe O)J;HOH H3 HaH6onee Ba:>KHbiX 3aJJ;ali 

CTpOHTeflbHOfO MaTepHa.TIOBe)J;eHH~ TIOBbiiiieHHe )J;OflfOBeliHOCTH 

KOHCTPYKIIHOHHbiX MaTepHa.TIOB, TaiOKe CBHJJ;eTeflbCTByeT 06 aKTYaJibHOCTH 

)J;HCCepTaiiHOHHOfO HCCfle)J;OBaHH~. 

CTeneHh o6ocuosaHHOCTH uayqubiX noJio~euuu, BhiBO.li.OB u 

peKOMeH)J.3UHH, clj>opMyJIHpOB3HHbiX B )J.HCCepT3UHH 

CoHcKaTeneM npoBeJJ;eH aHa.TIH3 npo6neM H nepcneKTHB pa3BllTH~ 

npOH3BO)J;CTBa If npHMeHeHH~ 6eTOHOB C TIOBbiiiieHHbiMH TeXHHKO-CTpOHTeflbHbiMH 

xapaKTepHCTHKaMH B 3apy6e:>KHOH H oTelieCTBeHHOH CTpOHTenhHOH npaKTIIKe. Ha 

OCHOBe 3TOf0 aHaJIH3a 6blflH c<j:>opMynHpOBaHa lleflb HCCfle)J;OBaHH~ H Bbi6paHbl 

MeTO)J;bl ee JJ;OCTH:>KeHH~. 

B JJ;HccepTaiiHH noJJ;po6Ho paccMoTpeHbi nono:>KHTenbHbie H OTPHIIaTenhHbie 

CTOpOHbi pa3flllliHbiX fHTIOTe3 MeXaHHlieCKOfO pa3pyrneHH~ MaTepHa.TIOB. Ha OCHOBe 

aHaJIH3a npOIIeCCa pa3pyiiieHH~ 6eTOHa TIOKa3aHO, liTO K03<}:><}:>HIIHeHT TpeHH~ 6eTOHa 

0 6eTOH MO)KeT cny)KHTb KOCBeHHOH xapaKTepHCTHKOH npOliHOCTH. Y CTaHOBfleHa 

Koppen~IIHOHHa~ 3aBHCHMOCTb Me)KJJ:Y npoliHOCTbiO 6eToHa KnaccoB B25-B50 II 

Ko3<}:><}:>HIIHeHTOM TpeHH~. TeopeTHlieCKH o6ocHoBaHa 3aBHCHMOCTb npoliHOCTHbiX 

xapaKTepHCTHK 6eToHa oT pa3Mepa 3anonHHTen~ H JJ;e<j:>eKTOB CTPYKTYPbi. 

3KcnepHMeHTa.TibHO )J;OKa3aHO Bflll~HHe 3fleKTpOMafHHTHOH aKTHBaiiHH Ha 

CTPYKTypoo6pa3oBaHHe ueMeHTHbiX cHcTeM, liTO npo~Bn~eTc~ B coKpaiiieHHH 
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CpOKOB CXBaTbiBaHIUI H IIOBbiiiieHHH npoqHOCTH IIpH HCIIOJib30BaHHH B KaqeCTBe 

MHHepaJibHOH ,n:o6aBKH IIMpMTHbiX orapKOB. IJpoBe,n:eHbl peHTreHO<lJa30Bbie 

MCCJie,n:oBaHml BJIM51HH51 3JieKTpOMarHMTHOH aKTMBaU:MM Ha COCTaB U:eMeHTHOfO 

KaMH51. 0IITMMH3HpOBaHbl TeXHOJIOfH:qecKHe pe)I(H:Mbl aKTHBaU:HM 

3JieKTpOMafHHTHbiM IIOJieM U:eMeHTHbiX KOMII03MTOB. 

Ha OCHOBe 3KCIIepMMeHTaJibHbiX M TeopeTH:qeCKMX HCCJie,n:oBaHHH 

B03,n:eHCTBM51 Ha BbiCOKOIIpoqHbie U:eMeHTHbie KOMII03MU:HM arpeCCMBHbiX cpe,n:, 

co,n:ep)l(a:r.u:Hx HOHbi xnopa, npe,n:JIO)I(eHbi M o6ocHoBaHbi MeTO.D:bi orrpe,n:eneHH51 

cop6U:HOHHbiX xapaKTepHCTHK, OIIpe,n:eJI51IOIIIMX XHMH:qeCKOe COIIpOTHBJieHHe H 

.D:OJifOBeqHOCTb U:eMeHTHbiX 6eTOHOB. 

Bo BTOpOH fJiaBe no,n:po6HO OIIMCaHa MeTO.D:MKa CTaTMCTMqecKOH o6pa60TKH 

pe3yJibTaTOB 3KCnepHMeHTa, O,n:HaKO B pa6oTe HHr,n:e He IIpHBO.D:51TC51 pe3yJibTaTbl 

aHaJIM3a CTaTHCTMqecKOH 3HaqMMOCTM H3MeHeHHH npoqHOCTH H ,n:pyrHX 

xapaKTepHCTHK HCCJie,n:yeMbiX COCTaBOB. MO)I(HO Ha,n:e51TbC51, qTo COHCKaTeJib 

npaBHJibHO IIOHMMaeT 3HaqeHMe CTaTMCTMqeCKHX MeTO.D:OB .D:JI51 OU:eHKH 

,n:OCTOBepHOCTH 3KCIIepMMeHTaJibHbiX ,n:aHHbiX M npHBO.D:MT B .D:HCCepTaU:HH TOJibKO 

pe3yJibTaTbi, nporne,n:nme IIpOBepKy Ha CTaTMCTMqecKyiO 3HaqHMOCTb. 

Hay"LIHbie rroJio)l(eHM51, BbiBO.D:bi H peKoMeH,n:au:HH ,n:HccepTaU:HOHHOH pa6oTbi 

OCHOBaHbl Ha o606111eHHH pe3yJibTaTOB TeopeTHqeCKMX M 3KCIIepMMeHTaJibHbiX 

MCCJie,n:oBaHHH, IIOJiy-qeHHbiX COHCKaTeJieM, a TaK)I(e COIIOCTaBJieHHM IIOJiyqeHHbiX 

pe3yJibTaTOB C ycTaHOBMBlliHMHC51 B CTpOHTeJibHOM MaTepHaJIOBe,n:eHHH 

rrpMHU:HIIaMH, B3fJI51,n:aMH H 3aKOHOMepHOCT51MH, HX pa3BHTHH I1 yTOlfHeHHH. 

~OCTOBepHOCTb H HOBH3H3 uayqobiX DOJIOW:eHHH, BbiBO)J,OB H 

peKOMeH)1,3IJ,HH 

IJpoBe,n:eHHbie COHCKaTeJieM HCCJie,n:oBaHM51, 6a3MpyiOIIIHeC51 Ha COBpeMeHHbiX 

TeopeTMqecKHX B3rJI51,n:ax Ha cTpyKTypoo6pa3oBaHHe u:eMeHTHbiX 6eTOHOB, 

HCIIOJib30BaHHe MeTO.D:MK, II03BOJI51IOIIIMX IIOJiyqHTb .D:OCTOBepHbie ,n:aHHbie 0 

CBOHCTBaX MaTepHaJIOB, II03BOJIMJIM pa3BMTb TeopeTHqecKHe npe,n:CTaBJieHM51 0 

IIOBbillieHHH npoqHOCTH H KOpp03MOHHOH CTOHKOCTH IIOpTIIaH,n:U:eMeHTHOfO 6eTOHa. 
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CmicKaTeJieM ycTaHOBJieHo, qTo smumHe KpyrrHOCTH HarroJIHHTemr Ha 

rrpoqHOCTb MeJIK03epHHCTOrO 6eTOHa He IIO~qH~eTC~ H3BeCTHhiM aHaJIHTHqecKHM 

3aBHCHMOCT~M. IJOKa3aHO, qTO ~e<l>eKThl, <l>opMHpyeMbie 3aiiOJIHHTeJieM H IIOpOBbiM 

IIpOCTpaHCTBOM, BCTyrraiOT B CHHepreTHqecKOe B3aHMO~eHCTBHe H MOryT IT03HTHBHO 

BJIH~Tb Ha H3MeHeHHe rrpoqHOCTHbiX xapaKTepHCTHK. 

TeopeTHqecKoe o6ocHoBaHHe H 3KcrrepHMeHTaJihHoe rro~TBep)l(~eHHe 

MeXaHH3Ma propyrneHH~ 6eTOHa ITO~ ~eHCTBHeM C)I(HMaiOIIJ:HX Harpy30K, 

BbiiiOJIHeHHbie B ~HCCepTaiJ:HOHHOH pa6oTe, oco6eHHO Ba)I(Hbl ~JI~ ITOHCKa 

Hei1CIIOJib30BaHHbiX pe3epBOB IIOBbillieHH~ rrpoqHOCTH H pa3BHTH~ TeXHOJIOrHH 

BbiCOKOIIpOqHbiX 6eTOHOB. 

3KcrrepHMeHTaJibHO H3yqeHO BJIH~HHe 3JieKTpOMarHHTHOH o6pa60TKH 

QeMeHTHbiX CHCTeM C ~o6aBKOH ITHpHTHhiX orapKOB Ha rrpoqHOCTb KOMIT03HTOB, 

orrpe~eJieHhl OITTHMaJibHhle pe)I(HMbl o6pa60TKH. I10Ka3aHO, qTo yseJIHqeHHe 

Harrp~)l(eHHOCTH MarHHTHOrO ITOJI~ IIpHBO~MT K COKpameHHIO CpOKOB CXBaTbiBaHH~ H 

ycKOpeHHIO Ha6opa rrpoqHOCTM. Y CTaHOBJieHO, qTO rrpHMeHeHHe MarHMTHOH 

aKTHBaQMM ~aeT B03MO)I(HOCTb ITOBbiCMTb ~HHaMMqeCKHH MO~YJib yrrpyroCTH 

HaiiOJIHeHHbiX QeMeHTHbiX KOMIT03MQMH IIpH cymecTBeHHOM CHH)I(eHHH pacxo~a 

QeMeHTa. I10Ka3aHa B03MO)I(HOCTb ITOJiyqeHH~ QeMeHTHbiX KOMIT0311QHH C 

rrpoqHOCThiO 6onee 100 MI1a qepe3 7 cyToK TBep~eHH~ B HopMaJihHhiX ycnosw~x 3a 

cqeT XMMMqecKOH H 3JieKTpOMarHMTHOH aKTMBaQHM. 

060CHOBaHhl MeTO~bl OIIpe~eJieH~ COp6QHOHHbiX XapaKTepMCTMK 

QeMeHTHOrO KOMIT03HTa rrpM B03~eHCTBHM Ha Hero )I(M~KOH arpeCCMBHOH cpe~bl. 

Pe3yJioTaThi ~wccepTaQMOHHoro wccne~oBaHH~ ~ocTaToqHo rroJIHO 

orry6JIMKOBaHbl B HayqHoiX CTaTb~X, OHM rrpOlliJIH arrpo6aQHIO Ha HeCKOJibKHX 

Me)l(~yHapO~HbiX KOHcpepeHQ~X. ,lJ;OCTOBepHOCTb BbiBO~OB 11 peKOMeH~aQHH 

IIO~TBep)l(~aeTC~ IIOJIO)I(MTeJihHbiMM pe3yJioTaTaMH HX OITbiTHO-rrpOMbllliJieHHOrO 

11CTIOJib30BaHH~. 
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3aMelJaHHSI 

1. TaKHe IIOJIO)KeHH51 HaytiHOH HOBH3Hbl, KaK «0IITHMH3HpOBaHbl 

TeXHOJIOrHtieCKHe pe)KHMbl ... » CJie):(OBaJIO OTHeCTH K rrpaKTHtieCKOH 3HaqJ1MOCTH 

pa6oThi. 

2. B ):(HccepTaU:HH rrpHB0):(51TC51 pe3yJihTaTbi Hccrre):(OBaHH51 HeKOTOpbiX 

CBOHCTB MHKpOKpeMHe3eMa, IIOJiy-qeHHOrO COHCKaTeJieM Ha OCHOBe ):(HaTOMHTa, B 

tiaCTHOCTH TeiiJIOIIpOBO):(HOCTH, IIJIOTHOCTH, KOTOpbie B ):(aJibHeHIIIHX HCCJie):(OBaHH51X 

He HCIIOJih3YIOTC51. 

3. Bo BTopoH: rrrase rrpHB0):(51TC51 cpH3HKO-MarHHTHbie csoiicTBa HeKOTOphiX 

cpeppoMarHeTHKOB, B tiaCTHOCTH, )KeJie3a, HHKeJI51, K06aJibTa, O):(HaKO B ):(aJibHeHWeM 

3TH MaTepHaJibl B pa60Te He HCIIOJib3YIOTC51, B TO )Ke BpeM51 B KaqecTBe 

MO):(HcpHU:HpyiOIIJ,eH ):(06aBKH B U:eMeHTHhiX KOMII03HU:H51X rrpH HX MarHHTHOH 

o6pa60TKe HCIIOJib3YIOTC51 IIHpHTHhie orapKH, CBOHCTBa KOTOpbiX OXapaKTepH30BaHbl 

He):(OCTaToqHo. 

4. CoHcKaTerrh He pacKphm MexaHH3Mhi BJIH51HH51 MarHHTHoro rrorr51 Ha 

COKpaiiJ,eHHe CpOKOB CXBaTbiBaHH51, IIOBbillieHHe IIpOtiHOCTH, yrrOp51):(0tiHBaHHe 

CTPYKTYPhi, rroBhiWeHHe co):(ep)KaHH51 B u:eMeHTHOM KaMHe KaJihU:HTa 11 

To6epMopHTOBoro ren51. KpoMe Toro, He rrpHBe):(eHhi pe3yJihTaThi 3KcrrepHMeHTa, 

BbiiiOJIHeHHOrO Ha 6eTOHaX ):(JI51 IIO):(TBep)K):(eHH51 IIOJIO)KHTeJihHOrO BJIH51HH51 

3JieKTpOMarHHTHOH aKTHBaU:HH U:eMeHTHbiX KOMII03HU:HH. 

5. B ):(HccepTaU:HH 11 aBTopecpepaTe HMeiOTC51 CTHJIHCTHqecKHe ornH6KH 11 

orre tiaTKH. 

3aKJIIOIJeHHe 0 COOTBeTCTBHH )J,HCCepTaUHH KpHTepHSIM IIOJJO~eHHSI 0 

npucy~euuu yqeuhlx cTeneueii 

)].HccepTaU:H51 KorroTyrnKHHa ArreKce51 Brra):(HMHpOBHtia «Pa3pa6oT Ka M eTO):(OB 

3JieKTpOMarHHTHOH 11 XHMHtieCKOM aKTHBaU:HH C U:eJihiO IIOBbillieHH51 IIpOtiHOCTH 

u;eMeHTHbiX KOMII03HU:HH» 51BJI51eTC51 caMOCT051TeJihHO BbiiiOJIHeHHOH, aKTYaJihHOH 

HaytiHO-KBaJIHcpHKaU:HOHHOM pa60TOM, CO):(ep)l(aiiJ:eM HayqHbie pe3yJihTaThi, BhiBO):(hl 
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H peKOMeH,n:aiJ;HH, OTJIHqaiOII(HeC51 HOBH3HOH, a BhiiiOJIHeHHa51 pa6oTa npe,n:CTaBJI5IeT 

HayqHhiH HHTepec H HMeeT cyil(eCTBeHHOe npaKTHqecKOe 3HaqeHHe. 

IJpe,n:cTaBJieHHa51 Ha onnOHHpOBaHHe JJ:HCCepTaiJ;HOHHa51 pa6oTa COOTBeTCTByeT 

rr. 9 «I1oJio)l(eHH51 o npHcy)l(,n:eHHH yqeHhiX cTeneHeii» BAK P<t> (B pe,n:aKU:HH 

nocTaHOBJieHH51 ITpaBIITeJihCTBa P<t> oT 24 ceHT516p51 20 13 ro,n:a, NQ 84 2 ), H B Hell: Ha 

OCHOBaHHH BhiiiOJIHeHHhiX HCCJie,n:oBaHHH II3JIO)I(eHhl HOBbie HayqHO 060CHOBaHHbie 

TeXHIIqecKHe II TeXHOJIOriiqeCKHe perneHH51, II03BOJIHBlliiie pmpa6oTaTh 

KOMnJieKCHhiH MeTOJJ: 3JieKTpOMarHHTHOH H XHMIIqecKOH aKTIIBaiJ;IIII u;eMeHTHhiX 

KOMn03IIIJ;IIH JJ:JI51 nonyqeHII51 BhiCOKOnpoqHhiX II JJ:OJirOBeqHhiX 6eTOHOB, BHe,n:peHIIe 

KOTOpbiX BHOCIIT 3HaqHTeJihHhiH BKJia,n: B pa3BHTIIe TeXHOJIOriiii 6eTOHOB. 

,I.l,HccepTaiJ;H51 COOTBeTCTByeT II.n. 10, 11, 13 H 14 «I10JIO)I(eHII51 0 npiiCY)I(JJ:eHIIH 

yqeHbiX CTeneHeii», a ee aBTOp KoJIOTYlliKHH AJieKceii Bna,n:HMHpOBIIq 3aCJIY)I(IIBaeT 

npi1CY)I(JJ:eHII51 yqeHOH CTeneHII KaH,n:II,n:aTa TeXHHqecKHX HayK no cneiJ;IIaJihHOCTII 

05.23.05 - CTpOIITeJihHhie MaTepiiaJihi H H3,n:eJIH51. 

OlJ>uu:uaJihHhlii onnoueuT: 

KaH,n:II,n:aT TeXHIIqecKIIX HayK no 

cneu;IIaJihHOCTH 05.23.05 - CTpOHTeJihHhie 

MaTepiiaJihl H II3JJ:eJil151, JJ:OIJ;eHT Ka<J?e,n:phl 

«TeXHOJIOriiii CTpOIITeJihHhiX MaTepiiaJIOB H 

~ 
,n:epeBoo6pa6oTKa» 
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