
OT3hiB 
Ocpi1U,I1aJihHOrO OIIIIOHeHTa, .LJ.OKTOpa TeXHJ1qecKI1X HayK, .LJ.OU,eHTa, 

3aBe.LJ.yiOll.l,ero Ka<Pe.LJ.pOH «CTpOI1TeJihHOe MaTepi1aJIOBe.LJ.eHI1e l1 .LJ.OpmKHhie 

TexHononum foHqapoBoi1 MaprapHTbi AneKcaHJJ,pOBHhi Ha JJ,uccepTau,mo 
Bnacosa AneKcesr BacMJiheBJ1qa Ha TeMy «)J{apocTOHKHe BSJ)l(Yll.l,He 11 

6eTOHhi C rrpHMeHeHMeM BhiCOKOrJII1H03eMI1CTOrO IIIJiaMOBOrO OTXO.LJ.a», 

rrpe.LJ.CTaBJieHHYIO B .LJ.l1CCepTaU,I10HHhiH CO BeT ,[( 212.184.01, C03.LJ.aHHhiH Ha 

6aJe <t>rEOY BO «TieH3eHCKI1H rocy.LJ.apcTseHHhiH yHMBepcHTeT 

apXHTeKTyphl l1 CTpOI1TeJihCTBa», K rry6JIWIHOH 3all.l,J1Te Ha COI1CKaHJ1e 

yqeHOH CTerreHM KaH.LJ.M.LJ.aTa TeXHJ1qecKI1X HayK ITO CIIeli,HaJihHOCTI1 

05.23.05 - CTpOHTeJihHhie MaTepHaJihi H I13.LJ.eJIMSI 

Ha orrrroHHposaHMe rrpe.LJ.CTaBJieHhi cJie.LJ.yiOll.l,Me MaTepHaJihi: 

- .LJ.I1CCepTali,I10HHaSI pa6oTa, COCTOSill.l,aSI l13 BBe.LJ.eHMSI, IISITH rJiaB, 

3aKJIIOqeHI1SI C I1TOraMI1 BhiiiOJIHeHHOrO I1CCJie.LJ.OBaHHSI l1 peKOMeH.LJ.alJ,HSIMI1, 

CIII1CKa JIMTepaTyphi, CO.LJ.ep)Kall.l,ero 214 I1CTOqHJ1KOB, Tpex IIpi1JIO)KeHI1H, 

l13JIO)KeHHhiX Ha 11 CTpaHMil,aX. 06ll.l,I1H o6oeM pa60Thl COCTaBJISieT 203 

CTpaHMil,hi; CO.LJ.ep)KI1T 60 pi1CYHKOB, 26 Ta6JIMU,; 

- aBTOpe<PepaT, I13JIO)KeHHhiH Ha 24 CTpaHMU,aX. 

AKTyaJihHOCTh TeMhl .LJ.HccepTauuouuoro uccJJe.LJ.OBaHHH 

Texm1qecKMH rrporpecc B CTpOHTeJihCTBe rrpOMhiiiiJieHHhiX rreqeJ1: H .LJ.pyrHx 

TeiiJIOBhiX arperaTOB IIO.LJ.pa3yMeBaeT Ilii1pOKOe IIpi1MeHeHHe HOBhiX BH.LJ.OB MaTepHaJIOB, 

yMeHbllleHHe MaTepmulOeMKOCTI1, BHe.LJ.peHHe l1H.LJ.YCTpi1aJII13aU,l1l1 l1 MeXaHH3ali,I1I1 

CTpOHTeJibCTBa, IIOBhiiiieHMe 

KOHCTpyKu,Mli, HCIIOJih30BaHHe 

3KCIIJiyaTali,I10HHhiX 

.LJ.JISI I13rOTOBJieHI1SI 

IIOKa3aTeJieH 

crreu,HaJihHhiX 

l13.LJ.eJIHH l1 

CTpOHTeJihHhiX 

MaTepi1aJIOB IIOIIYTHhiX rrpO.LJ.YKTOB IIpOI13BO.LJ.CTBa - OTXO.LJ.OB rrpOMhiiiiJieHHOCTI1 l1 

03.LJ.OpOBJieHHe, TaKMM o6pa30M, OKpy)KaiOll.l,eH cpe.LJ.bl. 

TaKasr rrpo6neMa, KaK H3rOTOBJieHMe MaTepHaJIOB, o6Jia.LJ.aiOll.l,HX 3a.LJ.aHHhiMH 

<Pl13I1KO-MeXaHJ1l.:leCKI1MI1 CBOHCTBaMM, Ba)l(Ha I1 .LJ.JI51 <i>yTeposoqHhiX l13.LJ.eJII1H TeiiJIOBhiX 

arperaTOB, pa6oTaiOll.l,l1X B CJIO)KHhiX 3KCIIJiyaTali,I10HHhiX YCJIOBHSIX ( BhiCOKaSI 

TeMrrepaTypa, arpeccHBHa51 ra3oBa51 HJIH )KJ1.LJ.Ka51 cpe.LJ.a, KOHTaKT orHeyrropHoli 

<PyTepoBKM c pacrrnasneHHhiMM MeTaJIJiaMH H crrnasaMM ). B rrocne.LJ.Hee speM51 .LJ.JI51 

cpyTeposoqHhiX 3JieMeHTOB H KOHCTpyKu,Mli pa3JIJ1qHhiX TeiiJIOBhiX arperaTOB H 

IIpOMhiiiiJieHHhiX rreqeJ1: rrpHMeH51IOT KpyrrHOcpOpMaTHhie l13.LJ.eJII151 l13 )KapOCTOHKI1X 

6eTOHOB, I1CIIOJih30BaHI1e KOTOphiX B rrpou,ecce MOHTa)Ka II03BOJUieT CBeCTH K 

MHHHMYMY HaJIHqJ1e IIIBOB, yseJIHqJ1Th CTOHKOCTh I1 rrp&hiGH~-~.B.O.JWOBeliiiOGTb , 
r.t?~ ... 

n"""'' 
,_? ... r ~ • 6'o..f._ ., - _ jQ 

~... 0 9' . _ l OOL I 



<l>yTepOBKH. Yl3 )l(apOCTOHKHX KOMII0311TOB MO)I(HO I13fOTOBI1Tb MOHOJlHTHYIO, BeCbMa 

ITpot.myiO KOHCTPYKIJ,HIO <PyTepoBKH CJlO)I(HOi1 KoH<PHrypaiJ,HM 11 6onbWMX ra6ap11TOB, 

LfTO rrpaKTW:IeCKH HeB03MO)I(H0 ocyiiJ,eCTBHTb IIpH I1CITOJib30BaHHI1 lllTYL£HbiX 

orHeyrropos. 

B CB}l3I1 C 3THM, pa3pa60TKa COCTaBOB I1 TeXHOJlOfHH COBpeMeHHbiX 

6e306)1(J1fOBbiX OrHeyiTOpHbiX <l>yTepOBOt.:IHbiX MaTepi1a110B - )l(apOCTOHKHX 6eTOHOB C 

3a,1l.aHHbiMH csoi1cTBaMH }lBJl}leTC}l aKTYaJlhHOH 3a,1l.aL£ei1. AKTYaJlhHbiM MOMeHTOM 

}lBJI}leTC}l H MCITOJlb30BaHMe B COCTaBaX )l(apOCTOHKHX KOMIT03HTOB ,1l.OCTYITHOfO, 

lllHpOKO paciTpOCTpaHeHHOfO fJIHH03eMC0,1l.ep)l(aiiJ,ero Cblpb}l - aJliOMOXpOMHCTOfO 

OTX0,1l.a He<PTeXMMHH, lllJlaMOIT0,1l.06Horo ITOITYTHOfO ITpO.ll.YKTa IJ,BeTHOH MeTannyprHH. 

CTeneHh o6ocuosauuocTu uay'-IHhiX noJlo~euuii, BbiBO.LJ.OB u 

peKOMeH)1.3U.HH, c<t>opMyJ1HpOB3HHbiX B )J.HCCepTaU.HH, 

HX )J.OCTOBepHOCTb H HOBH3H3 

Uenb ,1l.HccepTaQMOHHoi1 pa6oTbi 11 c<PopMynHposaHHbie coHcKaTeneM 3a,1l.a411 

HCCJle,1l.OBaHHH JIOflit.:IHO BbiTeKaiOT H3 BeCbMa lll11pOKOfO 063opa ITpOBe,1l.eHHbiX K 

HaCTO}liiJ,eMy BpeMeHH 11CCJie,1l.OBaHMH ITO TeXHOJIOfHH f10JlyL£eHH}l )l(apOCTOHKHX 

paCTBOpOB M 6eTOHOB M ITO BOITpocaM HCITOJlb30BaHH}l B MX COCTaBaX ITpOMbllllJieHHbiX 

OTX0,1l.OB H ,1l.pyroro TeXHOreHHOfO Cblpb}l. 

AHanH3 HCCJie,1l.oBaHHi1, HarrpasneHHhiX Ha ITOBbiWeHMe <PH3HKO-TeXHHt.:IeCKMX 

ITapaMeTpOB )l(apOCTOHKHX B}l)I(YII.l,HX, CHHTe3HpyeMbiX B OCHOBHOM Ha OCHOBe 

fi1,1l.paBJ1Ht.:IeCKI1X IJ,eMeHTOB I1 )I(J1,1l.KOCTeKOJlbHbiX KOMIT0311I.l,HH, ITO ,1l.aHHbiM 

OTet.:IeCTBeHHOH I1 3apy6e)I(HOH JIMTepaTypbi, BbiiiOJlHeHHbiH COI1CKaTeJleM, IT03BOJ111Jl 

OITpe,1l.eJIMTb peanbHbie IIYTH ITOBbillleHH}l 3<P<PeKTI1BHOCTI1 B}l)I(Ylli,I1X CITeQI1aJlbHOfO 

Ha3Hat.:IeHH}l. 

AsTopoM o6ocHoBaHa B03MO)I(HOCTb 11 u:enecoo6pa3HOCTb ITony4eHI1}l 

3<P<PeKTI1BHbiX )l(apOCTOHKHX B}l)I(YIIJ,HX 11 6eTOHOB Ha HX OCHOBe C ITpMMeHeHMeM 

BbiCOKOfJ1HH03eMHCTOfO Cblpb}l - HaHOTeXHOreHHOfO lllJiaMa lll,eJlOt.:IHOrO TpaBJleHH}l 

aJ1IOMI1HI1}l (wJiaM Ill.TA). f1pML£eM liM y.L~.at.:IHO Bbi6paHO lllJlaMOIT0,1l.06HOe Cblpbe, 

IT03B0Jl}IIOII.l,ee CHI13I1Tb B0,1l.OIJ,eMeHTHbiH <PaKTOp )l(apOCTOHKMX KOMII0311I.l,HH Ha 3Tarre 

<PopMOBaHH}l I1 ITOBbiCHTb MX <PH3HKO-TepMI1LfeCKHe ITOKa3aTeJ1H B ITpou:ecce HarpeBa I1 

o6)1(Mra. 

B CB}l3H c 3THM .ll.OCTaTot.:IHO o6ocHoBaHHbiM 11 csoespeMeHHbiM cne.L~.yeT C411TaTh 

peaJIH3aiJ,HIO aBTOpOM ITpHHI.l,HITHaJlbHO HOBOrO IT0,1l.X0,1l.a K COBepweHCTBOBaHMIO 

TeXHOJIOfHH MO.ll.H<l>HKaiJ,MH )l(apOCTOHKHX B}l)I(YIIJ,HX, KOTOpbiH IT03B0Jl}leT ITpMMeH}].Tb 

ITpaKTHLfeCKH He,1l.e<PHU:I1THOe MHOfOTOHHa)I(HOe HaHOTeXHOreHHOe 

fJIHH03eMC0,1l.ep)l(alll,ee Cblpbe, TaK I1 ITOBbilllaTb 3KCITJlyaTaiJ,HOHHbie ITOKa3aTeJIH 

)l(apOCTOHKHX KOMIT03HTOB ITpH 3Hat.:IHTeJibHOM COKpalll,eHMH paCX0,1l.a B.H)I(ylll,ero. 



AsTop ,II,JUI perneHIDI rrocTaBJTeHHoiX 3a,IJ,aq rrpi1MeHI1JT o6Il(l1H MeTo,IJ,onorHqecKHH 

IIO)J,XO,IJ,, IT03BOJT5IIOil(l1H eMy ITOCJTe,IJ,OBaTeJTbHO ITpOaHaJTI13I1pOBaTb )J,l1HaMI1KY ITpou,ecca 

MO)J,l1<Pl1Kall,l1l1 )l(apOCTOHKI1X B.H)I(Yil(l1X Ha BCeX ypOBH.HX <PopMI1pOBaHI15I, HaYJ1Ha.H C 

ITpou,ecca Cl1HTe3HposaHI1.H B.H)I(yll(ero ITyTeM sse,n,eHH.H B ero cocTaB ,n,o6aBKI1 

HCjlHOTeXHOreHHOrO aJTIOMOil(eJIOqHOrO IIIJTaMa l1 3aKaHql1Ba.H l13yqeHI1eM 3aTBep,IJ,eBrneJ1 

CTPYKTypoi, T.e. u,eMeHTHoro KaMH.H. flp11 3TOM asTopoM, Ha ocHoBe cospeMeHHhiX 

rrpe,ll,CTaBJTeHI1H 0 ITpou,ecce TBep,IJ,eHI15I ri1,II,paBJII1qecKI1X )l(apOCTOHKI1X B5I)I(Yil(l1X l1 l1X 

IIOBe)J,eHI1l1 ITpi1 BbiCOKOTeMITepaTypHOM HarpeBe (TeOpi15I o6pa30BaHI15I TyrOITJTaBKI1X 

COe,II,l1HeHI1H) 060CHOBaHO HaJII1ql1e ITOBbiiiieHHbiX cpi13l1KO-MeXaHI1qecKI1X 

xapaKTepi1CTI1K y MO,II,I1cpi1U,I1pOBaHHbiX B.H)I(Yil(l1X. 

XapaKTepi1CTI1Kl1 MI1KpocTpyKTypoi HarronHeHHbiX )l(apocTOHKI1X KOMIT03l1TOB 

OU,eHI1BaJTI1Cb c IIOMOil(biO COBpeMeHHbiX <Pl13l1KO-Xl1Ml1qecKI1X MeTO,ll,OB 

l1CCJTe,IJ,OBaHI1H, a l13yqeHI1e p.H,IJ,a TeXHOJTOrl1qecKI1X rrapaMeTpOB BbiiTOJTHeHO C 

ITpi1MeHeHI1eM MeTO)J,OB MaTeMaTI1qecKOrO ITJTaHI1pOBaHIDI 3KCITepi1MeHTa. 

Oco6o cne,IJ,yeT OTMeTHTo rrpHMeHeHHe asTopoM B l1CCJTe,IJ,oBaHI1.HX He TOJToKO 

na6opaTopHoiX ycTaHoBoK, HO 11 HaTypHoii ycTaHOBKI1 (saroHeTKI1 TYHHeJToHOH ITeY:H) 

,ll,JT.H OU,eHKI1 cpi13l1KO-TepMI1qecKI1X IIOKa3aTeJTeH HaiTOJTHeHHbiX )l(apOCTOHKI1X B.H)I(Yil(I1X 

Ha 11X OCHOBe. 

ABTOp ycrreiiiHO peiiii1JT 3a,IJ,aY:y ITO ITO,IJ,6opy COCTaBOB )l(apOCTOHKI1X paCTBOpOB 11 

6eTOHOB Ha OCHOBe CI1HTe3I1pyeMhiX C ITp11MeHeHI1eM HaHOTeXHOreHHOrO 

IIIJTaMOIIO,IJ,06HOrO Cblpo.H HaiTOJTHeHHbiX B5I)I(Yil(l1X. C ITpi1MeHeHI1eM MaTeMaTI1qeCKI1X 

MeTO)J,OB B 11CCJTe,IJ,OBaHI15IX 11M 6oiJTI1 BIIepBoie 3KCITepi1MeHTaJTbHO ITOJiyqeHbi 

BbiCOKOITpOY:Hbie )I(I1)J,KOCTeKOJTbHbie B03,II,YIIIHO-TBep,II,eiOil(l1e COCTaBbi )l(apOCTOHKI1X 

KOMIT03I1TOB, B KOTOpoiX CO,II,ep)l(aHHe Ab03 COCTaBJT.HeT 70772 o/o ITO Macce. 

KoMITJTeKCHoie, ITpose,IJ,eHHoie asTopoM ITO l13y"LJ:eHI1IO ITpou,ecca cpopM11posaHI1.H 

KpHCTaJTJIHqecKoii cTpyKTypoi HaiTOJTHeHHoiX )l(apocTOHKHX B.H)I(Yil(HX, IT03BOJTI1JTI1 

ycTaHOBI1Tb, Y:TO ITOBbiiiieHHe I1X cpi13l1KO-MeXaHI1qecKI1X ITOKa3aTeJTeH 

o6ycJTOBJTHBaeTc.H o6pa3oBaHHeM BbiCOKOTeMrrepaTypHoiX, THITa MYJTJTI1Ta, coe,IJ,11HeHI1H. 

AHaJTI13 ITpi1MeH.HeMoiX ciToco6os MO,ll,I1cpi1U,I1posaHI1.H )l(apocTOHKHX B.H)I(Yil(l1X 

IT03BOJTI1JT ycTaHOBI1Tb OIITI1MaJTbHbie 3HaqeHI15I ITO BBe,IJ,eHI110 aJTJOMOil(eJTOY:HOrO 

IIIJTaMa B KaY:eCTBe ,IJ,06aBKI1 B KOMII03I1ll,I1I1 C rH,II,paBJII1qecKI1MI1 U,eMeHTaMI1 11 

)I(I1)J,KOCTeKOJT bHbiMI1 C B.H3YIO Il(l1M l1. 

Ha ocHoBaHHI1 ITpose,IJ,eHHoiX TeopeTHqecKHX 11 3KcrrepHMeHTaJThHoiX 

I1CCJTe,IJ,OBaHI1H aBTOpOM ITpe,II,JTO)I(eHol OIITI1MaJTbHbie COCTaBbi HaiTOJTHeHHbiX B.H)I(Yil(HX, 

ITpi1rO)J,HbiX )J,JT.H ITpi1MeHeHI15I B COCTaBaX JTerKI1X l1 T.H)I(eJTbiX )l(apOCTOHKI1X 6eTOHOB. 

IJoJTy"LJ:eHHbie aBTOpOM B JTa6opaTOpHoiX l1 ITpOI13BO)J,CTBeHHbiX YCJIOBI15IX 

3KCIIepi1MeHTaJTbHbie ,IJ,aHHbie ITO COCTaBaM )l(apOCTOHKI1X paCTBOpOB 11 6eTOHOB 

C03,II,aJTI1 o6beKTI1BHYJO ocHosy ,IJ,JT.H pa3pa6oTKI1 o6o6Il(aJOil(l1X 3aBI1Cl1MOCTei1 cpi13l1KO

TepMI1qecKI1X CBOHCTB OrHeyiTOpHbiX KOMII03I1TOB Ha OCHOBe MO,II,I1cpi1U,I1pOBaHHbiX 



B5DKYIIJJ1:X OT TeXHOJIOrJfqeCKHX rrapaMeTpOB. 3TO II03BOJIHJIO OIITHMH3HpOBaTb 

TeXHOJIOrHYeCKHe rrapaMeTpbi HCXO,ll,51 H3 rpe6yeMbiX CBOI:fcTB 4lyTepOBOYHOrO 

MaTepHarra ()l(apOCTOMKOrO 6eTOHa), y6e,ZJ,HTeJibHO ,ll,OKa3aTb B03MO)I(HOCTb H 

u;errecoo6pa3HOCTb rrorryYeHIDI HaTIOJIHeHHbiX )KapOCTOHKI1X B}l)KYIIJ,I1X Ha OCHOBe 

rnHpoKo pacrrpocTpaHeHHoro B P<l> MHoroTOHHa)I(Horo rrrHH03eMco,n:ep)l(aiiJ,ero Cbipb51 -

lllJiaMa IIJ,eJIOYHOrO TpaBJieHH51 aJIIOMHHH51 (rrorryTHOrO rrpo,n:yKTa QBeTHOM 

MeTarrrryprHH), a TaK)I(e eiiJ,e pa3 IIO,ll,TBep,ll,HTb ,ll,OCTOBepHOCTb H HOBH3HY HayYHblX 

IIOJIO)I(eHHM, BbiBO,lJ,OB H peKOMeH,n:aQHM. 

IIpaKTnqecKaH 3naqnMOCTb pe3yJibTaTOB pa6oTbi 

Pe3yJibTaTbi Hccrre.n:osaHHM, rrpHBe,n:eHHbie B ,n:HccepTaQ110HHoH: pa6oTe, 

rrpe,n:CTaBJI51IOT HayYHbiM H rrpaKTHYeCKHM HHTepec B 06JiaCTI1 TeXHOJIOri1I1 

)l(apOCTOMKI1X B51)1(YIIJ,HX I1 6eTOHOB Ha I1X OCHOBe. I1pe,n:JIO)I(eH HOBbiM IIO,lJ,XO,lJ, K 

perneHHIO rrpo6rreMbl IIOBbillleHI151 4li13I1KO-TepMI14eCKI1X rrapaMeTpOB )l(apOCTOMKI1X 

KOMII03HTOB 3a CYeT rrpou;ecca MO,lJ,H4lHU:HpOBaHI151 CIIeQI1aJibHbiX B51)1(YIIJ,HX. 

I1p11 3TOM ,ll,OKa3aHO, YTO )l(apOCTOMKHe B51)1(YIIJ,I1e, IIOJiyYeHHbie ITO HOBOM 

TeXHOJIOrHH, rrpHrO,ZJ,Hbl K HCIIOJib30BaHHIO ,ll,JI51 IIOJiyYeHI151 OrHeyrropHbiX KOMII03I1TOB 

C 3a,lJ,aHHbiMI1 CBOMCTBaMI1. 

AsTopoM pa3pa6oTaHa HayYHo-o6ocHoBaHHa51 MeTO,ZJ,I1Ka rro rrorryYeHI1IO 

HaiiOJIHeHHbiX )l(apOCTOMKHX B51)1(YIIJ,HX, yrryqrnaiOIIJ,I1X 3KCIIJiyaTaQ110HHbie rrapaMeTpbi 

orHeyrropHbiX KOMII03I1TOB. Pa3pa6oTaHHhie 11M cocTaBhi )l(apocTOMKHX pacTBopos 11 

6eTOHOB rrpi1MeHeHbl rrp11 BbiiTOJIHeHI111 pa60T, He06XO,ll,I1MbiX rrp11 113rOTOBJieHHH 

4lyTepoBKH saroHeToK TYHHeJihHbiX rreqeif K11pii11YHoro rrpo113BO,ZJ,CTBa. 

ABTopoM rrpoBe,ZJ,eHa rrpOI13BO,ZJ,CTBeHHa51 arrpo6au;1151 pe3yJibTaToB 11ccrre,ZJ,oBaHI1M 

Ha Ey3yrryKcKOM KI1prri1YHOM 3aso.n:e (OpeH6yprcKa51 o6rracTh), pa3pa6oTaHa 

TexHorrorl1YecKa51 HHCTPYKU:H51 Ha H3rOTOBJieHI1e 6rroKOB BaroHeToK TYHHeJibHbiX rreqeif 

113 )l(apOCTOMKOrO 6eTOHa C IIOBblllJeHHOM ,ll,OJirOBeYHOCTbiO. flp11 I1CIIOJib30BaHI111 

pa3pa60TaHHbiX aBTOpOM COCTaBOB T51)1(eJibiX I1 rrerKHX )l(apOCTOMKI1X 6eTOHOB B 

4lyTepOB04HbiX pa6oTaX 3HaYHTeJibHO COKpaiiJ,aiOTC51 paCXO,lJ,bl cpe,ZJ,CTB Ha MaTep11aJibl 

ITO cpaBHeHHIO C 11CIIOJib30BaHHeM Ha 3TI1 QeJIH ,n:oporOCT051Ili,I1X 11 ,ZJ,e4li1U:I1THbiX 

iliTYYHbiX OrHeyrropOB. flpOMbllllJieHHOe BHe,ZJ,peHI1e pa3pa60TOK aBTOpa IIO,ll,TBep,ll,I1JIO 

3KOHOMI1YeCKHM 34l4leKT OT pe3yJibTaTOB ,n:HccepTaQHOHHoH: pa6oTbi. TeopeTI1YeCKI1e 

IIOJIO)I(eHI151 ,ll,I1CCepTaQI10HHOM pa60Tbl 11 pe3yJibTaTbl 3KCrrep11MeHTaJibHbiX 

Hccrre,n:oBaHHM 11CIIOJib3YIOTC51 B yqe6HoM rrpou;ecce. OcHOBHbJe rrorro)l(eHI151 

,ZJ,HccepTaQ110HHoH: pa6oTbi 6hiJII1 ,ZJ,OJIO)I(eHbi 11 o6cy)I(,ZJ,eHbi Ha Me)I(,ZJ,yHapo,ZJ,HbiX 11 

BcepoccHifcKI1X HayYHO-TeXHI1YeCKHX KoH4lepeHQH51X. Pe3yJihTaThi pa6oThi rrp11ro,ZJ,Hhi 

K HCIIOJib30BaHI1IO Ha ,n:eMCTBYIOIIJ,HX 3aBo,n:ax, r,n:e 3KCIIJiyaTI1pyiOTC51 pa3JII14Hble 

TerrnoBbie arperaTbi. 



06maH xapaKTepucTnKa u co)J.ep~auue pa6oThi 

,ll;11CCepTaiJ;IUI COCTOI1T 113 BBe)l,eHI151, 5 rJiaB, 3aKJIIOqeHI151, CITI1CKa JII1TepaTyphl 11 

I1p11JIO)KeHI1M. 0CHOBHa51 qaCTh pa60Thl 113JIO)KeHa Ha 203 CTpaHI1IJ;aX Mallli1HOIT11CHOrO 

TeKCTa, BKJIIoqaeT 60 p11CYHKOB 11 26 Ta6JI111.~, CIUiCOK JIIUepaTypbl BKJUOLiaeT 214 
Hai1MeHOBaHI1H. 

Bo sse)l,eHI111 o6ocHoBaHa aKTYaJihHOCTh pa6oThi 11 Bhi6op HarrpasneHH51 

HCCJie)l,OBaHHH, ccpopMyJI11pOBaHhl IJ;eJih 11 3a)l,aql1 HayqHhiX 11CCJie)l,OBaHI1M, HayqHa51 

HOBI13Ha, TeopeTI1qecKa51 3Haqi1MOCTh, OCHOBHbie ITOJIO)KeHI15I, I1p11Be)l,eHa KpaTKa51 

xapaKTep11CTHKa scex rnas pa6oThi. 

B nepsoii r nase ccpopMyJI11posaHa pa6oqa51 rl1rroTe3a o B03MO)KHOCTH 

ITOBhillleHI151 cp11311KO-TepM11qecKI1X rrapaMeTpOB )KapOCTOMKHX B5I)KYll.I,HX KaK C 

rrp11MeHeHI1eM r11.Il,paBJII1qecKI1X IJ;eMeHTOB, TaK l1 c l1CITOJih30BaHHeM 

)KI1)l,KOCTeKOJihHhlX KO MIT0311IJ;I1H. 

Ha ocHose aHaJIH3a JII1TepaTypHhiX )l,aHHhiX s o6nacTH )KapocToi1Knx 6eTOHOB 

060CHOBaHhl CITOC06hi C03)l,aHI151 HaiTOJIHeHHhiX 85I)KYll.I,I1X rryTeM I1p11MeHeHI151 

BhiCOKOrJII1H03eMI1CTOrO COCTaBa HaHOTeXHOreHHOrO UIJiaMOBOrO OTXO)l,a. 

Bo BTopoii rnase rrp11Be)l,eHhi MeTO)l,I1Ka HCCJie)l,oBaHI1M H xapaKTepncTHKa 

I1p11MeH5IeMbiX MaTep11aJIOB. 

B TpeTbeii r nase ycTaHosneHo, qTo sse)l,eHI1e niJiaMa menoqHoro TpasneHH51 

aJIIOMI1HI151 B KOJIHqecTBe 10 o/o B COCTaBbl )KapOCTOMKI1X B51)KYll.J:I1X C rrp11MeHeHI1eM 

r11.Il,paBJII1qecKI1X QeMeHTOB yMeHhlllaeT KOJIHqecTBO BO)l,hl 3aTBOpeHI151 Ha 14-7-18 o/o 3a 

cqeT rrnacTmjmu:11pyiOmero )l,ei1:cTB1151 HaHoTexHoreHHoro Chiph51. TaK)Ke rroKa3aHo, qTo 

)l,06aBKa UIJiaMa ll.l,eJioqHoro TpaBJieHI151 aJIIOMI1HI151 B COCTaBaX )KapOCTOMKYIX 85I)l(Yili,I1X 

crroco6cTsyeT o6pa3oBaHI1IO BhiCOKOTeMrrepaTypHhiX coe)l,I1HeHI1M rrp11 HarpesaHI111 

u;eMeHTHoro KaMH51. ITp11BO)l,5ITC51 pe3yJihTaThi rro)l,6opa cocTasos nerKHX 11 T5I)KeJihiX 

)KapOCTOMKYIX 6eTOHOB C I1p11MeHeHI1eM HaiTOJIHeHHhiX 85I)l(Yll.I,HX. 

B qeTBepTOH r JiaBe rrpe.Il,CTaBJieHbl )KapOCTOMKI1e KOMIT0311U:1111 Ha OCHOBe 

)KI1)l,KOrO CTeKJia 11 )l,I1CITepr11pOBaHHOM CI1JII1KaT-rJihi6bi, BKJIIOqaiOll.l,l1e 

HaHoTexHoreHHoe Chip he B Bl1)l,e IllJiaMa IIJ.T A. Bse)l,eHI1e IllJiaMa ( HarroJIHHTeJI51) s 

KOJIHqecTBe 10 o/o IT03BOJII1JIO y )l,aHHhiX KOMI10311U:11M ITOBhiCI1Th B 1,5 pa3a rrpe.Il,eJI 

rrpoqHOCTI1 rrp11 C)KaTI111. 

Bhi51BJieHa B03MO)KHOCTh peryn11posaHI151 peoTexHonorHqecKI1X csoi1:cTB 

6eTOHHOM CMeCI1, qTo I103BOJII1JIO ITOJiyqi1Th Ha OCHOBe CMelllaHHhiX )l(l1)l,KOCTeKOJihHhiX 

KOMIT0311U:115IX orHeyrropHhie 6eTOHhi KJiaccos B25 H B30, TepMOCTOMKOCTh KOTOphiX 

cooTBeTcTsosana MapKaM T 120 H Tt30. 

Y CTaHOBJieHO, qTO I1pHMeHeHI1e BhiCOKOrJII1H03eMI1CThiX (MYJIJIYITOBhiX) 

3aiTOJIHI1TeJiei1: B COCTaBaX T5I)l(eJihiX )KapOCTOMKI1X 6eTOHOB CITOC06CTByeT ITOBhlllleHI1IO 

3KCITJiyaTaU:110HHhiX xapaKTep11CTI1K OrHeyrropHblX KOMIT0311TOB. 



B nsiToii r JiaBe ycTaHOBJieHo, qTo 3KOHOMIIqecKirH. 3<PcpeKT oT BHe,n:peHII51 HOBo H. 

TeXHOJIOriiii II3rOTOBJieHH:51 6JIOKOB <PyTepoBKII saroHeToK TYHHeJibHbiX ITeqe H_ o6)1(Hra 

KepaMH:l.{eCKOfO KIIpiTIIqa ITO cpaBHeHH:IO C ITpH:MeH51eMbiMII paHee rnaMOTHbiMI1 

OrHeyiTopaMII BeCbMa o:ru;yTIIMbiH 3a cqeT HII3KOH CTOIIMOCTII 3aiTOJ1Hl1TeJUI II 

TOHKOMOJIOTOM MIIHepaJibHOll ,n:o6aBKII. 

B 3aKmoqeHH:II ITepeqH:cJieHbi ocHOBHbie pe3yJibTaTbi ,n:HccepTa~H:OHHoro 

IICCJie,n:OBaHII51, TeopeTH:l.{eCKIIe pa3pa60TKI1, pe3yJibTaTbi 3KCITepH:MeHTaJibHbiX 

IICCJie,n:oBaHH:ll II ITpOMbiWJieHHOfO BHe,n:peHH:51. 

B ITpe,n:cTaBJieHHOM coiicKaTeJieM aBTope<PepaTe ,n:ocTaTOl.{HO ITOJIHO pacKpbiTO 

CO,n:ep)l(aHIIe .ll:IICCepTa~IIOHHOll pa60Tbi ITpii O.D:HOBpeMeHHOM COXpaHeHIIII ee 

CTPYKTypHoro ITOcTpoeHII51. 

Pe3yJibTaTbi ,n:HccepTa~IIOHHOM pa6oTbi coiicKaTeJI51 ,n:ocTaToqHo ITOJIHO 

ocse:ru;eHbi B OTKpbiTOM ITeqaTII. ITo TeMe ,n:HccepTa~IIII oiTy6m1KOBaHo 24 Hay l.fHbiX 

Tpy,n:a, II3 HIIX wecTb B pe~eH3HpyeMbiX II3,n:aHII51X, BKJIJOqeHHbiX B ITepeqeHb BAK P<D, 

O,n:Ha CTaTb51 B II3,n:aHIII1, BXO.D:51II.J;eM B Me)l(,n:yHapo,n:HyiO pecpepaTH:BHYIO 6a3y ,n:aHHbiX 11 

ciicTeM ~IITIIposaHH:51 Scopus. 

JaMeqaHHH DO CO)J,epmaHHIO )J,HCCepT3QHH 

ITo ITpe,n:cTaBJieHHOll Ha OITITOHIIpOBaHIIe .ll:liCCepTa~IIII IIMeiOTC51 CJie,n:y iO:ru;He 

3aMeqaHII51: 

1. ITpii oiTpe,n:eJieHIIII ,n:o3H:pOBKII ,n:o6aBKII rnJiaMa :ru;eJioqHoro TpaBJieHH:51 

aJIIOMIIHII51 B COCTaBbl )l(apOCTOMKIIX B51)1(YII.J;IIX Ha rii,n:paBJIIfqecKIIX ~eMeHTaX 

CJie,n:OBaJIO 6bi pyKOBO.D:CTBOBaTbC51 ,n:aHHbiMII, ITpe,n:cTaBJieHHbiMII Ha ,n:H:a rpaMMaX 

COCT051HII51 CIIJIIIKaTHbiX CIICTeM. Heo6XO.D:IIMO 6biJIO 6bi ITpOaHaJIII3HpOBaTb TpOHHYIO 

CIICTeMy CaO- Ab03- Si02. 

2. He ,n:o KOH~a o6ocHoBaHbi pe~eiTTYPbi HaiTOJIHeHHbiX )l(apocTOMKIIX B51)1(Y W:IIX 

C HaHOTeXHOreHHbiM CblpbeM B BH:,n:e WJiaMa :ru;eJIOl.{HOfO TpaBJieHII51 aJIIOMI1HII51. ,[(JI51 

51CHOCTII 6biJIO 6bi Jiyt~We TW:aTeJibHO OITIICaTb pOJib amOMOW:eJIOl.{HOfO W JiaMa B 

ITpO~ecce CHII)I(eHII51 BO.ll:O~eMeHTHOfO <PaKTOpa CIIHTe3H:pyeMbiX )l(apOCTOMKIIX 

B51)1(YII.J;IIX. 

3. 0TCYTCTBYIOT ,n:aHHbie ITO BJIII51HIIIO WJiaMOITO,n:06HOll ,n:o6aBKII Ha .D:IIHaMH.KY 

CHII)I(eHII51 CB06o,n:Horo OKCII,n:a KaJib~II51 CaQ B COCTaBe )l(apOCTOMKOfO B51)1(y :ru;ero Ha 

ITOpTJiaH,n:~eMeHTe ITpi1 HarpeBaHIIII. 

4. ABTOpOM Bbi51BJieHa 3<P<PeKTIIBHOCTb IICITOJib30BaHII51 B COCTaBaX )l(apOCTOMKI1X 

B51)1(YII.J;I1X rnJiaMa :ru;eJioqHoro TpaBJieHII51 aJIIOMIIHII51. O,n:HaKo, ,n:aHHbie o cTa6HJibHOCTI1 

XI1Mlfl.{eCKOfO COCTaBa WJiaMOBOfO OTXO,n:a OTCYTCTBYIOT. 

5. 0ITpe,n:eJI51JIOCb JII1 KOJIIIqecTBO KpiiCTaJIJIIIqecKoli <Pa3bi y ~eMeHTHoro KaMH51 

HaiTOJIHeHHbiX B51)1(YW:IIX ITOCJie BbiCOKOTeMITepaTypHoro o6)1(11ra? KpHCTaJIJIHqecKHe 



HOB006pa30BaHIUI o6Jia,ll,aiOT BbiCOKOH npo~HOCTbiO, ~TO CJIY)I(I1T onpe,n:eJieHHbiM 

pe3epBOM np11pOCTa 3KCnnyaTaiJ,I10HHbiX xapaKTep11CTI1K )l(apOCTOHKI1X 6eTOHOB. 

6. B BbiBO,ll,aX MO)I(HO 6biJIO OTMeTI1Tb, ~TO O,ll,HI1M 113 HarrpaBJieH11ll 

11CCJie,ll,OBaHI1~ peryn11pOBaHI1~ COCTaBOB )l(apOCTOHKI1X B~)l(ylll,I1X nyTeM BBe,ll,eHI1~ B 

HI1X BbiCOKOrJII1H03eMI1CTOrO IIIJiaMOJ10,ll,06HOrO Cblpb~ ~BJI~eTC~ nOBbiiiieHI1e 11X 

TepM11~eCKOH CTOHKOCTI1. 

06lll.ee 33KJnoqeuue 

Y~I1TbiBa~ aKTYaJihHOCTb npoBe.n.eHHbiX 11Ccne.n.oBaHHi1, TeopeTI1~ecKyiO 11 

npaKTH~eCKYIO 3Ha~l1MOCTb noJiy~eHHbiX pe3yJibTaTOB, cqHTaiO, qTo .IJ:l1CCepTall,l10HHa~ 

pa6oTa BnacoBa AneKce~ BacHJibeBHqa Ha TeMy «)l{apocTOHKHe B~)I(YIIJ,He 11 6eTOHbi c 

npH.MeHeHI1eM BbiCOKOrJII1H03eMI1CTOrO IIIJiaMOBOrO OTXO,ll,a» COOTBeTCTByeT 

Tpe6oBaHI1~M, npe,ll,b~BJI~eMbiM K KaH,n:H.,n:aTCKI1M .IJ:I1CCepTaU,H.~M, ycTaHOBJieHHbiX n. 9 

IToJio)l(eHH~ o npHcy)l(.n.eHHH ~eHbiX cTeneHei:f, yTBep)l(,ll,eHHoro ITocTaHOBJieHH.eM 

ITpaBHTeJihCTBa PoccHi1cKoi1 <De.n.epau,HH OT 24 ceHT~6p~ 2013 r. .NQ 842, ~BJI~eTc~ 

CaMOCTO~TeJibHO BblfiOJIHeHHOH Hay~HO-KBaJII1(p11KaiJ,I10HHOH pa60TOH, B KOTOpOH 

l13JIO)I(eHbi HOBbie Hay~HO o60CHOBaHHbJe TeXHI1~eCKI1e l1 TeXHOJIOrH.qecKH.e perneHI1~ 

no C03.IJ:aHI1IO 3<P<PeKTI1BHbiX CMeiiiaHHbiX )l(apOCTOHKI1X B~)I(YIIJ,HX l1 6eTOHOB Ha H.X 

OCHOBe 3a C~eT np11MeHeHI1~ HaHOTeXHOreHHOrO HanOJIHI1TeJI~ nOJI11<l>YHKll,I10HaJibHOrO 

,n:eHCTBI1~, H.MeiOIIJ,H.e cyiiJ,eCTBeHHOe 3Ha~eHI1e ,ll,JI~ pa3Bl1Tl1~ CTpOHTeJibHOfO 

MaTepH.anoBe.n.eHH~, a ee asTop Bnacos AneKcei:f BacHJiheBI1q 3acny)I(H.BaeT 

npi1CY)I(,ll,eHI1~ eMy yqeHOH CTerreHH KaH.IJ:H,lJ,aTa TeXHHqecKH.X HayK no cneu,HaJibHOCTI1 

05.23.05 - CTpOHTeJihHI>Ie MaTepHaJibi 11 l13,ll,eJII1~. 

0<f>HQH3JihHhiH onnoueuT, 

.D.OKTop TeXHH~ecKH.X HayK no crreu,HanbHOCTH 05.23.05 - CTpoHTeJihHbre MaTepHanhi YI 

l13,ll,eJIH~, .n.ou,eHT,.,. aaa,t()JYIOIIJ,I1H Ka<Pe.n.poii «CTpOHTeJibHoe MaTepH.anose,n:eHH.e 11 
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