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OT3hiB 
Be,LJ,ymeii: opraHH3au;uu 

Ha ):(HccepTau;HoHHYIO pa6oTy qepKacosa ,li;MHTpHH BacHJihesuqa 

Ha TeMy: «flopTJiaH,LJ,D;eMeHThl C ,LJ,06aBKOH MO,LI,H<i>HU:HpOBaHHhiX ,LJ,HaTOMHTOB 

H KOMD03HThl Ha HX OCHOBe», 

rrpe):(CTaBJieHHYIO Ha COHCKaHHe y'Y:eHOH CTerreHH KaH):(H):(aTa TeXHH'Y:eCKHX HayK 

no crreu;HaJihHOCTH 05.23.05 - CTpOHTeJibHbie MaTepHaJihi 

AKTyaJihHOCTh TeMhi 

B ):(HccepTau;HoHHOH pa6oTe LiepKacoBa ,[(.B. paccMaTpHBaiOTC51 Borrpochi 

IIOBbiiiieHH51 rrpo'Y:HOCTH u;eMeHTHbiX KOMII03HTOB H 6eTOHOB. Bbi6op TeMhi 

HCcJie):(oBaHH51 orrpe):(eJI51eTC51 Heo6xo):(HMOCTbiO yny'Y:IIIeHH51 Ka'Y:eCTBa 6eTOHOB. 

ABTOp peiiiaeT 3a):(a'Y:y pa3pa60TKOH H IIpHMeHeHHeM B COCTaBe 6eTOHHbiX CMeCeH 

BbiCOKOaKTHBHbiX MHHepaJibHbiX ):(06aBOK Ha OCHOBe XHMH'Y:eCKH 

MO):(H<jmu;HpoBaHHoro ):(HaTOMHTa. AKTYaJihHOCTh TeMbi ):(HccepTau;HoHHOH pa6oThi 

IIO):(TBep)l():(aeTC51 ee BbiiiOJIHeHHeM B paMKax 6JO):()I(eTHOH TeMbi NQ !P 

0 1.2.011533 70 «l1ccJie):(OBaHHe HCKYCCTBeHHbiX HaHOCTpyKTypHpOBaHHbiX CHCTeM 

):(JI51 MO):(HcpHIJ;HpOBaHH51 6eTOHOB» H rpaHTa ):(JI51 MOJIO):(biX HCCJie):(OBaTeJieH 

«Pa3pa60TKa 3cpcpeKTHBHOH ·):(06aBKH B u;eMeHTHbie KOMII03HTbi» ITO ):(OrOBOpy 

N227-12 OT 14 cpeBpan51 2012 r. 

3HaqHMOCTh DOJiyqeHHhiX aBTOpOM pe3yJihTaTOB ,LJ,JIH pa3BHTHH 

COOTBeTCTBYIOIUeH OTpaCJIH HayKH 

IJ:eJiblO ):(HCCepTaiJ;HOiiHOH pa60Tbi 51Bm£eTC51 pa3pa60TKa Hay'Y:HbiX OCHOB 

IIOJiy'Y:eHH51 BbiCOKOaKTHBHbiX MHHepaJibHbiX ):(06aBOK, IIOBbiiiialOIIJ;HX aKTHBHOCTb 

u;eMeHTa H cpH3HKO-MexaHH'Y:ecKHe CBOHCTBa 6eToHa. ,[(m1 ):(OCTH)I(eHH51 3TOH u;eJIH 

rrpoBe):(eHbi KOMIIJieKCHbie 3KCIIepHMeHTaJibHO-TeopeTH'Y:eCKHe HCCJie):(OBaHH51 C 

IIpHMeHeHHeM COBpeMeHHbiX cpH3HKO-XHMH'Y:eCKHX MeTO):(OB HCCJie):(OBaHH51 

(,[(Ti A, ,[(T A, 3JieKTpOHHa51 a,[(cop6u;HoHHa51 H HHcppaKpacHa51 crreKTpocKOIIH51, 

OIITH'Y:eCKa51 H 3JieKTpOHHa51 MHKpOCKOIIH51) H MeTO):(OB TeOpHH IIJiaHHpOBaHH51 

3KCrrepHMeHTOB. 

YcTaHOBJieHhl MexaHH3Mhl HarrpaBJieHHoro perynHpoBaHH51 aKTHBHOCTH 

-- -----IUUI.~W)If.M" roC:tllAPC'!'GI~iHW. 
·~l11'4Ml'ET A~X~1UTYI' 000067· * 

M CT~;tTE{f}otTaA 
&t.Nt :13-7 

.fl...» a -;fxi!/. 



2 

MHHepaJibHOH KpeMHe3eMCO):(ep)l(aiiJ,eH ):(06aBKH IIpH MO.IJ:HcpH:U:HpOBaHHH .IJ:BYM5I 

crroco6aMH: «HMM06HJIH3a:U:HH» H «c6opKH Ha rrosepXHOCTH». Bhi5IBJieHhi 

3aKOHOMepHOCTH IIOBhlllieHH5I aKTHBHOCTH :U:eMeHTa l1 IIpO~HOCTH :U:eMeHTHOrO 

KaMH5I Ha 21 - 35% IIpH BBe,[(eHHH BbiCOKOaKTHBHOrO ,[(HaTOMHTa 

MO.IJ:HcpH:U:HpOBaHHOrO COJI5IHOH KHCJIOTOH, rH):(pOKCH,[(OM Ka.Jlb:U:l15I l1 IIHporeHHbiMH 

yrnepO):(HbiMH qacTH:U:aMH. 

Y cTaHOBJieHbi 3aKOHOMepHOCTH cTpyKTypoo6pa3oBaHH5I :u:eMeHTHhiX 

KOMII03HTOB Ha OCHOBe :U:eMeHTa, MO.IJ:HcpH:U:HpOBaHHOrO BbiCOKOaKTHBHbl MH 

MHHepaJibHbiMH ,[(06aBKaMH B o6pa30BaHHH ,[(OIIOJIHHTeJihHOrO KOJIHqeCTBa 

rH):(pOCHJIHKaTOB KaJib:U:H5I IIpH CB5I3biBaHHH rH):(pOKCH,[(a KaJib:U:l15I ,[(06aBKaMH. 

IJOKa3aHO, qTo BBe,[(eHHe B 6eTOHHYIO CMeCb MO):(HcpH:U:HpOBaHHOrO 

,[(HaTOMHTa C IIJiaCTHcpHKaTOpOM IIpHBO,[(HT K yBeJIHqeHHIO rrpoqHOCTH 6eTOHa Ha 

25-35%. 

3uaqUMOCTh nOJiyqeHHhiX aBTOpOM pe3yJihTaTOB pa60Thl .[I,JIH 

npOH3BO.[I,CTBa 

TeopeTH~ecKHe H 3KcrrepHMeHTaJihHhle HCCJie):(OBaHH5I csoifcTB 

:U:eMeHTHbiX KOMII03HTOB H 6eTOHOB C ):(06aBKOH MO):(HcpH:U:HpOBaHH biX 

,[(HaTOMHTOB, BbiiiOJIHeHHbie aBTOpOM, IIO,[(TBep):(HJIH o60CHOBaHHOCTb IIpHH5IThiX 

TeopeTHqecKHX rrpe):(IIOCbiJIOK H COCTaBOB 6eTOHOB C ):(06aBKOH 

MO.IJ:HcpH:U:HposaHHhiX ):(HaTOMHTOB B rrpoH3BO.IJ:CTBe 6eTOHHhi X cMeceH. Ha OAO 

« 3aBO.IJ: :>KEK -1 » r. CapaHCK. 

IJOKa3aHO, qTo IIpHMeHeHHe MO.IJ:HcpH:U:HpOBaHHbiX ,[(HaTOMHTOB B KaqeCTBe 

,[(06aBKH B 6eTOH II03BOJI5IeT yBeJIH~HTb rrpoqHOCTb ero Ha 25 - 35% HJIH IIpH 

COXpaHeHHH rrpoqHOCTH 6eTOHa CHI13l1Tb paCXO,[( :U:eMeHTa 6on ee qeM Ha 15o/o. 
CHH)I(eHHe paCXO,[(a :U:eMeHTa IIpHBeJIO K CHH)I(eHHIO CTOHMOCTH 1 M

3 
6eTOHHOH 

CMeCH Ha 150,07 -7- 310,07 py6. 

KouKpeTHhie peKoMeH.LJ.au:uu no ucnoJih3osauuw pe3yJihTaTOB u 

BbiBO)J,OB )J,HCCepTaQHOHHOH pa60Thl 

ITpose,n:eHHhie aBTopoM 3KcrrepHMeHTaJihHO-TeopeTHqecKHe HCCJie.IJ:OBaHH5I 

HMeiOT Ba)I(Hoe rrpaKTHqecKoe 3HaqeHHe. Pa3pa6oTaHhi 3cpcpeKTHBHhie ):(o6aBKH B 

:U:eMeHTHhie KOMII03HTbi H TeXHOJIOrHqeCKHe pe)I(HMbi HX IIOJiy~eHH5I. )J,JI5I 

IIpOH3BO,[(CTBeHHHKOB Hay~HO 060CHOBaHbi TeXHHqecKHe l1 TeXHOJIOrHqeCKHe 

perneHH5I IIOJiy~eHH5I 3cpcpeKTHBHbiX KOMII03HTOB C IIpHMeHeHHeM 

rropTJiaH.n::U:eMeHTa c ,n:o6aBKOH MO.IJ:HcpH:U:HposaHHhiX ,n:HaTOMHTOB. Pa3pa6oTaHhi 

COCTaBbi 6eTOHOB C IIOBhiiiieHHbiMH cpH3HKO-MeXaHH~eCKHMH CBOHCTBaMH l1 

COCTaBbi 6eTOHOB C IIOHH)I(eHHbiM paCXOLJ:OM :U:eMeHTa C BbiCOKOH y):(eJibHOH 

rrpoq HOCTbiO. 

3aMeqauuH no )J,uccepTau:uu: 

1. B pa6oTe He YKa3aHa TOHKOCTb IIOMOJia ,IJ;HaTOMHTa KaK ,IJ;O 

MO,n:HcpHKa:U:HH, TaK H rrpH ero cMerneHHH c :u:eMeHTOM. O ,n:HaKo H3BeCTHO, ~TO 
TOHKOCTb IIOMOJia ,[(OJI)I(Ha 6 biTb 6JIH3Ka K TOHKOCTH IIOMOJia B5I)I(Y IIJ,ero , ,[(JI5I 

peaK:U:HH Ha HaHoypoBHe IIOMOJI TaK)I(e ,IJ;OJI)I(eH 6biTb COOTBeTCTBYIOIIJ,HH. 
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2. B pa6oTe MO.JJ:M<l>Mu;~-rpoBaHHbiM .JJ:MaTOMMT npH mo6oM cnoco6e 

MO.JJ:M<l>MKaQMM .JJ:06aBfl.SieTC5I B KOJIMlieCTBe 1 ,5 - 2% M IIpHBO.JJ:MT K yBeJIMlieHMIO 

IIpOliHOCTM QeMeHTHOrO KaMH5I B paHOHe 3 0%. 3TO HaBO.JJ:MT Ha MbiCJib, liTO 

rJiaBHOe B MO.JJ:M<l>MKaQMM .JJ:MaTOMMTa He BM.JJ: o6pa30BaHHbiX XMMMlieCKMX 

COe.JJ:MHeHMM Ha IIOBepXHOCTM, a OliMCTKa IIOBepXHOCTM liaCTMU: OT IIpHMeCeM 

KMCJIOTOM MJIM IQeJIOlibiO, MJIM IIpOKaJIMBaHMeM. 

3. Cnoco6 MO.JJ:M<l>MKaU:MM .JJ:MaTOMMTa CJIMIIIKOM CJIO)I(eH .JJ:JI5I 

IIpOMbiiiiJieHHOrO MCIIOJib30BaHIDI - IIpOIIMTKa IIOpOIIIKa paCTBOpaMM 

IIOJIMMepHbiX BeiQeCTB pa3JIMliHOrO XMMifLieCKOrO COCTaBa, BbiiiapHBaHMe, 

TepMOpa3JIO)I(eHMe B MHepTHOM cpe.n:e. BcTaeT BOIIpOC 0 CKJieMBaHMM liaCTMQ 

IIOJIMMepOM, IIOCJie.JJ:yiOIQeM IIOMOJie, M OTBO.JJ:e 5I.JJ:OBMTbiX BeiQeCTB, 

o6pa3yiOIQMXC5I IIpH pa3JIO)I(eHMM IIOJIMMepOB. 

4. Ha cTpaHMU:e 153 onMcaHo peKoMeH.JJ:OBaHHoe npHrOTOBJieHMe 6eTOHHOM 

CMeCM, IIpH KOTOpOM CHaliaJia C BO.JJ:OM CMeiiiMBaeTC5I .JJ:06aBKa, 3aTeM QeMeHT, a 

IIOTOM 3aiiOJIHMTeJIM, liTO IIp5IMO IIpOTMBOIIOJIO)I(HO cyiQeCTBYIOIQMM MeTO.JJ:MKaM. 

I1p11 .n:aHHOM cnoco6e B /I( .JJ:OJI)I(HO 6biTb IIOBhiiiieHo, a 3HaliMT CHM)I(eHa 

IIpOliHOCTb 6eTOHa. 

5. Ha rpa<l>MKax o6hiliHO TOliKM He coe.n:MH5IIOT JIOMaHHOM JIMHMeii (pH c. 

3.51 ), a IIpOBO.JJ:5IT KOppeKQMIO. 

3aKJuoqeuue no pa6oTe 
B .JJ:MccepTaQMM pa3pa6oTaHbi nopTnaH.n:U:eMeHTbi c .n:o6aBKOM 

MO.JJ:M<l>MU:HpOBaHHbiX .JJ:MaTOMMTOB M KOMII03MTbl Ha MX OCHOBe. KoMIIJieKCHbiM 

3KCIIepHMeHTaJibHO-TeopeTMlieCKMM IIO.JJ:XO.JJ:, o6CT05ITeJibHOCTb MCCJie.JJ:OBaHMM, 

MCIIOJib30BaHMe COBpeMeHHbiX MeTO.JJ:OB MCCJie.JJ:OBaHMM II03BOJI5IIOT C.JJ:eJiaTb 

BbiBO.JJ: 0 HayliHOH HOBM3He M .JJ:OCTOBepHOCTM IIOJiylieHHbiX pe3yJibTaTOB. 

IJoJiylieHHbie pe3yJibTaTbl IIpaKTMlieCKM 3HaliMMbl, MCIIOJib30BaHMe HayliHO

o60CHOBaHHbiX TeXHMlieCKMX M TeXHOJIOrMlieCKMX peiiieHMM IIOJiylieHM5I 

3<l><l>eKTMBHbiX KOMII03MTOB C IIpHMeHeHMeM IIOpTJiaH.JJ:QeMeHTOB C .JJ:06aBKOM 

MO.JJ:M<l>MU:HpOBaHHbiX .JJ:MaTOMMTOB II03BOJIMT IIOJiyliaTb 6eTOHbl C BbiCOKMMM 

<l>M3MKO-MeXaHMlieCKMMM CBOMCTBaMM MJIM 3KOHOMMTb QeMeHT IIpH I1X 

IIpOH3BO.JJ:CTBe. 

):(OCTOBepHOCTb pe3yJibTaTOB .JJ:MCCepTaQMM o6yCJIOBJieHa IIpHMeHeHMeM 

.JJ:eMCTBYIOIQMX rocy.n:apCTBeHHbiX CTaH.n:apTOB, HOpMaTMBHbiX .JJ:OKyMeHTOB, 

IIOBepeHHOrO o6opy.JJ:OBCtHM5I, IIpHMeHeHMeM COBpeMeHHbiX MeTO.JJ:OB 

MCCJie.JJ:OBaHMM, BOCIIpOH3BO.JJ:MMOCTbiO pe3yJibTaTOB IIpH 60JiblliOM 06neMe 

3KCIIepHMeHTOB. 

):(MccepTaQMOHHa5I pa6oTa COMCKaTeJI5I qepKaCOBa ):(.B. 5IBJI5IeTC5I 

3aKOHlieHHOM KBaJIM<l>MKaQMOHHOM pa60TOM, OTBeliaeT Tpe6oBaHM5IM, 

npe.JJ:'b5IBJI5IeMbiM K KaH.JJ:M.JJ:aTCKMM .JJ:MCCepTaQM5IM, o6na.n:aeT HayliHOM HOBM3HOM 

M npaKTMlieCKOH 3HaliMMOCTbiO M COOTBeTCTByeT II.9 «f10JIO)I(eHM5I 0 I10p5I.JJ:Ke 

npHCY)I(.JJ:eHM5I Yl.JeHbiX cTeneHeii» BAK P<I>. 
ABTop .JJ:MccepTaU:MM qepKacoB ):(MHTpHii BacMJibeBMli 3acJiy)I(HBaeT 

IIpHCy)l(,n:eHM5I ylieHOM CTeiieHM KaH,lJ,M.JJ:aTa TeXHMlieCKMX HayK IIO CIIeQMaJibHOCTM 

05 .23.05- CTpOHTeJibHhie MaTepHaJibi 11 M3.JJ:eJIM5I. 
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,[(IIccepTaiJJ10HHa5I pa6oTa II OT3hiB Ha Hee paCCMOTpeHhi, o6cy:)l<)],eHhi II 

O)l,06peHhi Ha 3aCe)l,aHIIII Ka<t>e.ll,phl «CTpOIITeJihHOfO MaTepiiaJIOBe)l,eHII5I, 

crreiJ,IIaJihHhiX TexHonorii:H: II TexHonoruqecKIIx KOMrrJieKcoB» <t>rEOY BITO 

«I1BaHOBCKIIH rocy.ll,apCTBeHHhiH IIOJIIITeXHIIqecKIIH YHIIBepCIITeT» (rrpOTOKOJI OT 

«24» OKT5I6p5I 2014 r. N2 3). llpiiCYTCTBOBaJIO Ha 3aCe)l,aHIIII 12 qeJIOBeK, II3 HIIX 

,ll,OKTOpOB HayK - 3 qeJIOBeKa, ITO CIIeiJ,IIaJihHOCTII 05 .23.05 - 10 qeJIOBeK. 

-ReT. 

Pe3yJII>TaThi ronocoBaHII5I: «3a>> 12 qen., «rrpoTIIB» - HeT, «B03,ll,ep)l(aJIIICh» 

3aBe,ll,yiOI.IJ:a5I Ka<!Je.ll,pOH «CTpOIITeJihHOfO 

MaTepiiaJIOBe,l],eHM5I, CIIeiJ,MaJihHhiX 

TeXHOJIOfMH M TeXHOJIOfMqecKIIX KOMIIJieKCOB», 

coBeTHMK PAACH, 

)l,OKTOp TeXHMqeCKMX HayK (05.23.05), II 

AKynoBa MapMHa Bna)l,MMIIpOBHa ____.~'-"6"~"""""'~ 

dh' 

<t>e.ll,epanhHoe rocy.ll,apcTBeHHoe 6IO.n:)l(eTHOe 

o6pa3oBaTeJihHOe yqpe)l()l,eHMe 

BhiCIIIero rrpo<t>ecCMOHaJihHOfO o6pa30BaHM5I 

«llBaHOBCKMH rocy .n:apCTBeHHhiH 

rroJIMTeXHMqecKMH yHMBepcMTeT» 

153037, r. I1BaHoBo, yn. 8 MapTa, )],. 20 

Tene<!JoHhi: +7(4932) 32-85-40 
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