
OT3hlB 
o<J>uU,UaJlbHOro onnoHeHTa Ha ,ll,UCCepTaU,UOHHYIO pa6oTy 

BoJio,ll,uHa BJia,ll,nMupa BJia,ll,nMuposuqa Ha TeMy: 

' « CaMoynJIOTHSllOUJ.UeCH MeJIK03epHUCTble 6eTOHbl 

c MO,ll,U<J>uKaTopaMU Ha OCHOBe TepMOaKTUBUpOBaHHblX 

r JIUHUCTblX " Kap6oHaTHblX nopo,ll,», npe,ll,CTaBJieHHYIO 

K 3aIUUTe Ha COUCKaHHe yqeuou CTeneuu 

KaH,ll, H,[l,aTa TeXHuqecKHX uayK no cneU,HaJlbHOCTU 

2.1 .5. CTpouTeJibHble MaTepuaJibl u U3,ll,eJiuH 

Ha OT3hJB 6b1m1 npe.ncTasneHhr: 

- .n11ccepTaQHOHHa5I p a6oTa, COCT051W,a51 H3 BBe.neHH51, I151TH rJiaB, 3aKJIIO-YeHH51, 

cn11cKa n11TepaTypb1 11 rrp1rno)KeH11i1 . Pa6oTa lil3JlO)l(eHa Ha 228 cTpam-max Mauurno

nvicHoro TeKCTa, BKJllOLiaFOUlero 89 pHCYHKOB, 45 Ta6JIHU, L£eTbipe rrpHJIO)l(eHirn (Ha 

10 cTpam1uax). E116m1o rpaqmqecKHi1 cmfCOK BKmoL£aeT 249 HaHMeH0BaH11li ; 

- aBTOpecpepaT .IJ.HCCepTaum1 Ha 24 CTpaHHQax. 

AKTyaJibHOCTb L1,nccepTaU,uouuoil pa60Tb1 

B nocne.ntt11e ro.nhI B Pocc11i1cKoi1 <t>e.nepaU:HH rrpH so3se.neHHH MOHOJIHTHbIX 

6eTOHHbIX YI )KeJie3o6eTOHHbJX KOHCTPYKUHH umpoKoe rrpHMettemie HaIIIJIH caMo

ynn o T H5lfOlliY1ec 51 6eTOHHbie CMeCH . .Ll,aHHbl11 BH)J, 6eTOHHbIX CMecett o6na.naeT ynyL£

weHHOH TeXHOJ1orwrnocTbfO B rrpouecce yKna.nKH H yrrnoTHeHH51 6eTOHHoi1 cMec11, 

noBbIWeHHhIMH npo-YHOCTHhIMH H 3KcnnyaTau:i10HHhIMH noKa3aTemIMH. BbICOKHe 

TeXHOJlOrHYeCKHe xapaKTepHCTHKH caMoynJIOTH51I011I.HXC51 6eTOHHbIX CMeceii )l,0CTH

ra~OTC51 3a CYeT COBMeCTHOro Y!CnOJib30BaHH51 cyrrepnnacn1cpHKaTopoB H MHHepaJTb

HbIX .no6aBOK ( p a3JIHYHbIX BH.IJ.OB 11 MO.UHqrnKaU:HH). 0.nHaKO pecypcbI npHMeH51eMblX 

B HaCT051W,ee BpeM51 .no6aBOK .IJ.JI51 6eTOHHblX KOMTI03HU:HH Ha u:eMeHTHOti OCHOBe He 

o6ecneYHBafOT 803pacTafOW,11X B Hl1X ITOTpe6HOCTeH, qTo CB513aHO, KaK c TeppHTOpH

aJibHOH orpaHJ1l-IeHHOCTbIO npe.nnp1151TJ1H no HX np0113BO.IJ.CTBy, TaK H c HeITOCT051H

CTBOM COCTaBa 11 BbICO KOH CTOHMOCT bIO Ha116one e BOCTpe6oBaHHblX 113cpcpeKTHBHblX 

MO.IJ.HcpHKaTopoB (MI1KpoKpeMHe3eM, MeTaKaOJIHH , 30JibI , )1,0MeHHbie rpaHyn11posaH-

n1K3EHCKl4M rocY.QAPCTBEHHblfl 
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Hbie wnaKM ). B CB5l311 c 3 TMM aKTyanbHbI M HarrpaBnem1eM 51BmieTC51 pa3pa6oTKa MH

HepaJihHbIX )106aBOK ):(Jl51 u eMeHTHbIX 6eTOHOB Ha OCHOBe WHpOKO pacnpocTpaHeH

HbIX M ecTopm1<,ll,eH11i1rn11HHCToro 11 Kap6ottaTHoro Cbipb51 Bo MHOrttx perttoHax Poc

c1111. 

,ll.11ccepTau110HHa5l pa6oTa B o .n o ):(11Ha B n a):(HMHpa Bna):(HM11p0Bwrn ttanpaB

neHa Ha pa3pa60TKY HaylJHO o 60CH OBaHHbIX TeXHOJiorwieCKHX perneHHH, o6ecrrelJJ1-

BaJOlll,H X nonyLJeHHe c aMoynnOTH51lOlll,l1XC51 6eTOHHblX CMecei1, MOJI:l1<PHUHpOBaHHblX 

MHHepaJJbH blMH )10 6asKaMH Ha OCHOBe TepMOaKTHBHpOBaHHbIX nOJIHMHHepaJibHbIX 

rJJYI H, a TaK)l(e KOMn JieKCOB rJIMHYICTbIX I1 Kap6oHaTHbIX rropo):(, n03BOJI5110lll,l1X no

Jlyt-IaTb rrpM l1CIIOJ1 b30Bam rn M eJIKHX n p HpO,ll,HbIX rreCKOB MeJIK03epHHCTbie ueMeHT

Hbie 6eTOHhI Knacca n o n po1IHOCTI1 He HH)l(e B50. ITpe):(naraeMbie B ):(HccepTau110H

Hoi1 pa6oTe peweHH51 no3BOJI5IIOT cymecTBeHHO ycKOpHTb TeMIIbl CTpOHTeJibCTBa 

3)1,aHHH I1 c oopy)l(e HHH 3a ClJeT ynyLJw eHH5l TeXHOJIOrWIHOCTH H IIOBbIIIIeHH51 npoLJ

HOCTH 6eTOHOB, a TaK)l(e COKpaiuemrn p ecypco- I1 3Hepro3aTpaT. B CB513H c 3THM, 

npe,ll,CTaBJl eHHa51 pa6oTa 51BJI51eT C51 aKTyanbHOH 11 CBOeBpeMeHHOH c HayLIHO-rrpaKTH

LJeCKOH TOL!KH 3peH H 51 , a TaK)l(e HMeeT Ba)l(HOe npMKJia)l,HOe 3HaLiemfe. 

06rn,aSI xapaKTepHCTHKa pa60Thl 

B o sseuettuu asTopoM rrpe):(cTasneHo 06ocH0BaH11e aKTYaJibHOCTH ):(HccepTa

UHOHHoro HCCJle):(OBaHH51, IIOKa3aHa CTeneHb ee pa3pa6oTaHHOCTH, ccpopMyn11po

BaHbl u enb H 3a):(aYH HCCJie):(OBaHH 51 , Hayt-rna51 HOBH3Ha, TeopeTWleCKa51 H npaKTJ1l-Ie

CKa5I 3HaLIMMOCTb p a60 TbI. 0Tpa)l(eHbl OCHOBHbie ITOJIO)l(eHH51, BbIHOCHMbie Ha 3a

lll,HTY' CBe,D,eHH5I 0 CTen e HH )],OCTOBepHOCTH nonyYeHHbIX pe3yJibTaTOB, np11Be):(eHbl 

.naHHble no anpo6aUHH l1 BH e,n,peHMJO pe3yJl bTaTOB pa60Tbl B rrpOI13BO)l,CTBO. 

B nepsoii r JJase rrp eJI:cTaBneHbI coBpeMeHHbie HayLJHbie rrpe):(cTasneHH51 o MO

.n11cpHUHposam~-1b1 x u,eM e HTHbIX 6 eToHax. PaccMoTpeHbI rrpoueccbr rtt):(paTau,11H, 

cTpyKTypoo6pa3oBa HM51 11 TBep ,n,e mrn ueMeHTHbTX KOMII03HUHH. ITo pe3yJinTaTaM o6-

3opa HayYHO- TeXHHl.feCKOH J111Tep aTypbl ycTaHOBJieHO, YTO rrp11MeHeH11e ,n,o6aBOK Ha 

MHHepanbHOH H opraHHYeC KOH OCHOBe B COCTaBe COBpeMeHHbIX ueMeHTHblX 6eTO

HOB 51BJl5£eTC51 Ha116o n ee ):(OCTYTIHbIM H 3 cpcpeKTHBHblM cnoco6oM IIOBbIWemrn HX 

CTpmneJibHO-TeXHOJIOrHLJe CKH X 11 cpI13 l1KO-Mex aH11qecKHX CBOHCTB. 
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Bo BTopoii rJla Be npirne.neHbl x apaKTepHCTHKH csoncTB MaTepirnnos, 11crronh-

3yeMbIX )J,Il51 nonyLiemrn MHHepaJlbHblX .no6aBOK H 6eTOHOB Ha HX OCHOBe, a TaK)Ke 

06opy.nosam1e 11 MeTO)J.bI 11ccne.nosaH11i1, rrp11MeH5IJOilJ:Hec51 B pa6oTe. OcHOBHbIMH 

o6beKTaMH HCCJle)J,OBaHH51 5IBJ151JlHCb rJIHHbl rneCTH MeCTOpO)K)J,eHHM (CTapornattTOB

CKOe, MaKaposcKoe, Py3aescKoe, CapaHcKoe, HHKHTCKoe 11 KoLIKyrncKoe ), a TaK)Ke 

Kap6oHaTHbre nopo.nhr (ATeMapcKoro 11 En bHHKOBcKoro MecTopO)K)J,eH11i1) Pecrry6-

JlHKH M op.nos115!. 

B TpeTheii r JlaBe rrpe.ncTasneHbI pe3yJlbTaThI 11ccne.noBaHH5! csoncTB u.eMeHT

HbIX KOMI103I1TOB, MO)J.Hcp11u.11poBaHHbIX .no6aBKaMH Ha OCHOBe TepMOaKTHBHposaH

HbIX fJl l1HI1CTbIX rropo.n . JfayqeHa aKTl1BHOCTb pa3pa6oTaHHblX .no6aBOK H3 IIOJIHMH

HepanbHbIX rJIHH Pecrry6m1 K11 M op.nos115!. Y cTaHoBneHo, qTo MHHepanbHhre .no-

6asK11, rronyLieHHhie Ha ocHose TepMoaKTHBHposaHHbIX rnHH HttKHTCKoro, Ko 1my

woscKoro 11 CTapornai1ToscKoro MecTopo)K.neHHH Pecny6miKH Mop.noBH51 51BJ151-

IDTC51 r11.np asm·P-IeCKH aKTHBHblMH. y CTaHOBJleHo, qTo rronyqeHHe aKTlfBHbIX MHHe

paJlbHbIX .no6aBOK Ha OCHOBe fIOJIHMHHepanbHbIX rmrnHCTblX rropo.n B03M0)KH0 rrpH 

KOHIJ,eHTpau,1111 KaOJll1Hl1Ta B cpa30BOM COCTaBe rJIHH He MeHee 18 Mace.%. 

B l.feTsepToii r JlaBe npe.ncTasneHhI pe3y JihTaThI ttccne.noBamrn cosMeCTHoro 

BJH151HH 51 TepMoaKTlfBHpOBaHHbIX CMecei1 rmn -rnCTbIX H Kap6oHaTHblX rropo.n Ha aK

Tl1BHOCTb MO)J.HcpHU,HpOBaHHOro u,eMeHTHOro 851)l(YllJ:ero. l-fayqeHO COBMeCTHOe BJll1-

51Hl1e fIOJH1Kap6oKCHJlaTHOro cynepnnaCTH cpHKaTopa 11 MHHepanbHblX .no6aBOK Ha 

OCHOBe TepMOaKTHBHpOBaHHbIX JlOJll1.Ml1HepanbHbIX rm-rn H Kap6oHaTHblX rropo.n Ha 

KYIHeTH KY Ha6opa rrpo qHOCT l1 Ha paHHHX CTamrnx TBep.neHH51 u,eMeHTHbIX CHCTeM, 

peononri-1eCKl1. e l1. CTpOHTeJlbHO-TeXHOJlOrW-JeCKHe xapaKTepHCTHKH IJ,eMeHTHoro Te

CTa, a TaK)Ke cpa30BbIH COCTaB MO)J,HQJI1LI,HpOBaHHOro u,eMeHTHOro KaMH51 . 

B nsnou rJia Be n p ttse.neHbI pe3yJibTaThI Hccne.nosamrn peonor11qecK11x xapaK

TepttCTH K u,eMeHTHbIX CMecett, MO)J.Hcj:rnu,11poBaHHblX aKTHBHbIMI1 MHHepaJibHbIMH 

.no6asKaM11 Ha OCHOBe TepMOaKTHBH pOBaHHbIX r JIHHHCTbIX 11 Kap6oHaTHblX rropo.n, a 

TaK)Ke rrp04HOCTHbIX, .neQ:>opMaTHBHblX H CTpOHTeJlbHO-TeXHOJlOfHLieCKHX xapaKTe

pHCTHK (nnOTHOCTb, rrpe.nen rrpo1-1HOCTH, MO)lYJib ynpyroCTH, npe.nenbHa51 C)KHMae

MOCTb, paHH5151 rrp04HOCTb npH C)Kanm B B03pacTe 1 H 7 cyTOK, BO)J,OHerrpoHHLI,ae-

,., 
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MOCTb) MeJ1K03epH11CTblX u eMeHTHhIX 6eTOHOB Ha I1X OCHOBe. ITo pe3yJihTaTaM npo

se,neHHhlX 11CCJie,n:osaHl1H p a3pa6oTaHhI COCTaBhl C3MOYIIJIOTH5Il0lll,I1XC5I MeJIK03ep

Hl1CTbIX 6eTOHHblX CMecei1 c p a3Jil1LJHbl M pacxo,noM nopTnaH.n:U:eMeHTa rrpI1 I1CTIOJib-

30B3HI1J1 M eJIKl1X n p11po,n:Hh!X neCKOB J1 6eTOHOB Ha J1X OCHOBe, KOTOpbie COOTBeT

CTBYl-OT noBhIWeHH bIM KJiac caM n o npoLIHOCTI1 Ha C)l(aT11e (B40-:-B55). Onpe,n:eJieHbI 

noKa3aTeJil1 TpeW,11 HOCT OHKOCT I1 pa3pa6o TaHHhIX MeJIK03epHI1CTbIX 6eTOHOB, MO.D:J1-

cp11u11poBaHHbIX Ml1HepaIIbHhIMl1 .n:o6asKaMl1 Ha OCHOBe TepMOaKTl1BI1pOBaHHbIX r JI I1-

Hl1CTblX 11 Kap6oHaTHblX n o po.n. 

B 33KJHO'leHHH COI1CKaTeJ1eM rrpe,ncTaBJieHhl HayLJ:Hhie TIOJIO)l(eHJ15I 11 OCHOBHhie 

pe3yJ1bT3Tbl, rfOLJ:TBep)l(,n:aIOIIJ,He Bbl)J,Bl1HYTYIO pa6olfyl0 rl1IIOTe3y ' a TaK)l(e rrp11so

,U5ITC5l p eKoMeH,nau,1111 11 nep crreKTHBbl ,naJihHe i1rnei1 pa3pa6oTKI1 TeMhI. 

CTeneub o6ocuosauuocTH H .r:.ocTosepuocTH uay'lHbIX noJio~euuii, 

BblBOAOB H peKOMeu.r:.au;uii 

06ocHOBaHHOCTb rrorry11eHHbIX B LJ:I1CcepTau:110HHOH pa6oTe pe3yJibTaTOB o6y 

CJ10BJ1eHa ,UOCTaTOLJHO BbICOKI1M ypOBHeM I1X ap r yMeHT3U:J111 rrpI1H5IThIX IIOJIO)l(eHHH, 

113J10)1(eHH bIX OCHOBaHHOH Ha CHCTeMe rrpoBe)J,eHHhIX 11CCJie)J,OBaH!1H c 11Cl10Jlh30Ba

HHeM cep n1cpHLI,Ii!pOBaHHOro Iii MeTponorHLJeCKiil IIOBepeHHOro COBpeMeHHOr o Jia6o

paTOpHoro o6opy.noBamrn, CTaH.napTHhIX cpe,UCTB I13MepeHl1ll I1 MeTO)J,OB Hay 11HhIX 

11ccne,n,0BaHHH . ABTOp B CBOJ1X HCCne,n:osaHmIX om1pa eTC5I Ha pe3yJibTaTbI cpy H,n:a

MeHTaJibHhI X Iii rrpttKJia )J,HbIX I1CCJie,UOBaHl1H, rrpoBe,n:eHH hIX OTeLJeCTBeH HhlM iil Iii 3a

py6e)f(HbIMI1 yi-1eHhIM11 B 0 6nacn1 Mo,n:11cp1n~HpoBaH115I ueMeHTHbIX 6eToHoB. I10Jiy

LJeHHh1e pe3yJ1hT3TbI He rrp OTI1BOpeqaT o6w,errpI13HaHHbIM cpaKTaM 11 pa6 oTaM .n:p y r11x 

asTopos. P e3yJibTaTbI KOMmieKca 3Kcrrep11MeHTaJihHb1x 11ccne,n:oBaHHtt an po6Hpo

saHbI B Ji a6opaTOpHbIX 11 OTibITHO-no11yrrpoMhIWJieHHHhIX ycrrOBI15IX. 

OcHOBHhie BbIBOLJ:hI, n pe,n:cTasneHHbie B 3aKJ1IOLJeHI1I1 ,n:ttccepTauH11 11 asTope

cpepaTe .n:11ccepTau1111, o Tp a)f(alOT co,n:ep)f(aH11e I1 pe3yIIhTaTbI rrpose,n:eHHhIX 3Kcrre

pviMeHTa11 hHO-TeopeT11LJecK11x 11ccne.nosaHHM, p acKphrnaIOT noJIHOTY pernemrn rro

CTaBJieHHbIX B pa6oTe 33,Ua LJ. 

)J,oCTOBepHOCTb H3Y 4HblX ITOJIO)f(eHHH, BhIBO)J,OB I1 peKOMeH.nauHii o6ecrreqeHa 

BhIITOJIHeHHeM 3KCnepH:Me HT3J1bHblX I1CCJie )J,OB3HI1H Ha BbICOKOM Tex m1qecKOM 
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ypOBHe c yLi eTOM Tpe6oBaHl1H HOpManIBHOH )lOKyMeHTaIJJ1H Ha COBpeMeHHOM arre

CTOBaHHOM o6opy)loBaHHH. IToJiyqeHHhre )laHHhie He nponrnopeqaT o6w:errpttH51ThIM 

)laHHhIM H pa6oTaM )lpyrttx aBTOpOB. 

BhIBO)lhl 11 peKoMeH)lau,1111, 113JIO)KeHHhre s )lttccep TaIJ,HH, rroJiyqttJIH rroJJO)Kl1-

TeJihHYJO anpo6a11,11JO 11 BHe)lpem1e B CTpOI1TeJibHOH OTpaCJIH Ha npe)lIIpH51TH51X 000 

«CneuCTpo i1J3eTOH» H 000 «CTpoH.EeTOH» (r. CapaHcK). TeopeTttqecK11e H 3Kcrre

p11MeHTaJi hHhI~ nOJIO)KeHH51 )ll1CCepTaIJ,HOHHOH pa60TbI HCIIOJih3YIOTC51 B yL£e6HOM 

npouecce. 

Hosu3Ha uaY'-IHbIX nonomeHulf, BbIBO)J,OB u peKoMeu)J,au,ulf, 

c<J>0pMynupoBaHHhlX B )1,HCCepTaU,HH 

IToJiyqeHHhie s .n:11ccepTau,HOHHoi1 pa6oTe pe3ynhTaThI 06na.n:a10T Hayt-rnoi1 HO

Bl13Hoi1, a TaK)Ke 51BJT51IOTC 51 o6ocHOBaHHhIMl1 H JJ:OKa3aTeJibHhIMH. 

B KaYeCTBe OCHOBHhIX HayqHbIX pe3yJihTaTOB pa60ThI MO)KHO BhI)lemiTh CJie

.lIYIOll.(11e flOJTO?KeHI151: 

- pa3pa6oTaHbI HayqHo o6ocHOBaHHbie TexHonorttqecKtte perneHH51, 06ecrre

Y.11sa10ll.(11e non yLieH11e Ha OCHOBe u,eMeHTHblX B51)KYW:HX ( c 11CIIOJih30BaHl1eM pa3pa-

6oTaHHhIX aBTOpOM KOMIIJieKca MHHepaJJbHblX 11 opraHWieCKHX )l06aBOK) KOHCTpyK

IJ,110HHhIX caMo ynnOTH51lOW:11XC51 MeJTK03epHI1CThlX 6eTOHOB TIOBhIIIIeHHOro Knacca 

no npoirno cTtt . Pau,110HaJThHO no)lo6paHHbre no peuerrTypaM aBTopa 6eTOHHhie KOM

no311u,1111 B 3a)laHHble cpOKI1 TBep.n:eHH51 06ecrreq11BaIOT cpopMHpOBam1e Tpe6yeMbIX 

TeXH!1YeCK11X 11 3KCnnyaTaIJ,HOHHbI X IIOKa3aTeJiett nptt ITOHH)KeHHbIX MaTepttaJihHblX 

11 3HepreT11YecK11x 3aTp aTax; 

- Bhl51BJieHhl 3aKOHOMepHOCTI1 BJTl151Hl151 MHHepaJihHbIX .n:o6aBOK Ha OCHOBe Tep

MOaKTI1 BI1pOBaHHhIX IIOJI11Ml1HepaJTbHblX rJlHH ( Ha OCHOBe fJIHHHCTbIX 11 Kap6oHaT

HhIX nopo.D,) Ha csoi1cTs a, cpa30Bbre npou,ecchI cTpyKTypoo6pa3oBaHH51 11 TBep.n:eHH51 

MO.D,Hcp11u,11posa HHOro u,eMeHTHOro Tecra 11 KaMH51 Ha ero OCHOBe. B XO)],e rrpoB0)],11-

MblX 11CCJTe)],OBa H!1H BhI51BJieHa KoppeJI5IIJ,110HHa51 3aBHCl1MOCTb Me)K)],y HH)],eKCOM aK

Tl1BHOCTl1 p a3pa60TaHHbIX Ml1HeparrhHblX .no6aBOK l1 CO)lep)KaHHeM KaOJII1Hl1Ta B cpa-

30BOM COCTaBe IIOJ111Ml1HepanhHbIX fJII1H. 
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TeopeTuqecKaSI " npaKTuqecKasi 3 H a quMOCTh 

pe3yJihT3TOB HCCJie.r.oBa H HH 

AsTopoM o6ocHoBaHa nepcneKTHBHOCTb 11crronb30Bamur rnHHHCTbIX 11 Kap6o

HaTHbIX rropo.u rrpttpO.IIHblX MeCTOpO)K)leHHH )lJ15I rronyLJ:eHH5I rrocpe.IICTBOM HH3KO

TeMrrepaTypHOH aKTYIBa1I,HH MYIHepanbHbIX .uo6aBOK KOMIIJieKCHoro .LI,eHCTBJUJ. 

C o11cKaTeneM .LI,orronHeHbI TeopeTw-recKHe rrpe.ucTaBnemrn o rrpou:eccax 

cTpyKTypoo6pa3oBa HH5I caMoyrn10TH5IJOIIJ,YIXC5I MenKo3epHHCThIX 6eTOHOB pa3nHL£

Horo Ha3HaL£eHI15I B npHCYTCTBHI1 KOMilJleKca MJ-rnepanbHbIX l1 opraHHL£eCKHX .LI,06a

BOK. O npe.ueneHbr Tpe6yeMbre TexHoJior11L£eCKY1e H 3KCrrJiyaTaU,HOHHbie noKa3aTenH 

MeJ1K03epHI1CTE.lX 6eTOHOB c aKTYIBHbIMJil MI1HepanbHbIMI1 .LI,06aBKaMH Ha OCHOBe Tep

MOaKTI1BI1pOBaHHhlX rJil1 Hl1CTbJX I1 Kap6oHaTHbIX rropo.LI,. 

ABTOpOM pa3pa6oTaHbl COCTaBbl caMOYIIJIOTH51JOIIJ,l1XC5I MeJIK03epHHCTbIX 6e

TOHHbIX CMeceJ:i Ha OCHOBe LJ,eMeHTHbIX B51)KY1IJ,HX c KOMIIJieKCOM Ml1HepanbHbIX H 

opraHW-IeCKI1X ( cyneprrnacTmj:nIKaTOpbI Ha ITOJII1Kap6oKCJilJlaTHOH OCHOBe) .uo6aBOK. 

Ha I1X OCHOBe nonyi-1eHbl MeJ1K03epHI1CTbie caMOYITJIOTH5IJOll1,JileC51 6eTOHbI KOHCTpyK

Ll,YIOHHOro Ha3HaL£eHH51 rroBhIIIIeHHoi1 rrpol£HOCTH (.LI.o B55), BO.IIOHerrpoHttu,aeMOCTYI 

I1 Kopp03HO HHOH CTOHKOCTJil , a TaK)Ke I13yL£eHbl HX rrpOL£HOCTHbie, yrrpyro-)lecpopMa

TI1BHbie Jil 3KCITJlyaTall,HOHHbie TIOKa3aTeJII1 (rrpe.LI,eJI rrpOLJ:HOCTH B pa3JIHLJ:Hble cpOKH 

TBep.ueHI151, MO.LI,YJlb y npyrocnI, npe.LI,eJ1bHa5I C)KHMaeMOCTb, BO.LI,OHerrpoHHLJ,aeMOCTb, 

Kopp03I10HHa5I CTOHKOCT b ). 

A sTopoM orrpe)leJieHbI MecTopO)K)leHI151 Ha116onee rrepcrreKTMBHbIX rJIHHHCThIX 

nopo.u Pecny6n11K11 Mop.LI,OBI15I .IIJJ51 nonyLieHY15I MHHepaJibHhIX MO.LI.tt<l>ttKaTopoB ue

MeHTHbIX 6eTOHOB I1 pacTBOpOB. I1M pa3pa6oTaHa H BHe.LI,peHa TeXHOJIOrHL£eCKa5I 

cxeMa rrpOH3BO.LI,CTBa MHHepaJlbHblX .LI,06aBOK Ha OCHOBe TepMOaKTYIBI1pOBaHHb1X 

rJJI1HI1CTblX YI Kap6oHaTHbIX nopo.u. y CTaHOBJleHO, l.JTO ce6eCTOI1MOCTb rrpOH3BO.Il

CTBa caMoynnoTH5IJOIIJ,l1XC5I 6eTOHHhIX CMecei1, MO.LI,Hcp11u,11poBaHHbIX )l,06aBKaMH 

TepMoaKTI1BHpoBaHHo i1 HYIKHTCKOH rJIYIHbI YI TepMoaKTYIBttpoBaHHOH cMec11 HttKHT

cKoi1 rmrnhr 11 ATeMapcKoro tt3BeCTH51Ka, .LI,eIIIeBJie Ha 729 11 720 py6./M
3 

cooTBeT

CTBeHHO HeMO.LI,I1<p11u:11poBaHHblX 6eTOHHbIX CMecei1. 
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IloD,TBep:mD,eHUSI ony6JIHKOB3HHhlX OCHOBHhlX pe3yJihT3TOB 

11,UCCepTaQHH B H3Y'-IHhlX U311,3HUSIX 

OcHOBHOe c o JJ,ep)l(am rn JJ,Hccep TaU,HOHHoro 11ccneJJ,0BaH115I 113JIO)l(eHo B 22 

ny6m1Kau1rnx (B TOM 1.Jl1CJie 5 CTaTeH B )l(ypHaJiax, BXO)J,5111J,11X B rrepeqeHb peu,eH3l1-

pyeMblX HayLJHbIX 113)],aHHH, p eKoMeHAOBaHHbI X BAK P<l>, 3 CTaThl1 B H3,IJ,aHI151X, 11H

AeKc11pyeM bIX B Me)l(AyHapoAHOH 6a3e )],aHHbIX Web of Science 11 Scopus), rronyLieH 

naTeHT P<l> Ha _11306peTe H11e. P e3y JinTaTbI 11cc11e)],0BaH11i1 aBTopa AOJIO)l(eHbI Ha MHO

roLIHCJl eHHbIX Me)l(AyHapo,IJ,HbIX 11 BY30BCKI1X HayLIHO-TexH11LiecK11x KOHcpepeHU,H51X. 

Ony6m-rKoBaHHhi e asTo p o M Hay L£ Hbie p a6oTbI l1 asTopecpepaT AOCTaTOLIHO rronHo 

pacKpbIBalOT OCHOBHbie ITOJIO)l(eHirn l1 BhIBO)J,bl .rmccepTaU,HOHHOro HCCJie)J,OBamrn. 

3aMeqaHHSI n o COD,ep:ma umo " o <t>opMJieHHIO 11,UCCepTaQHOHHOH pa60Thl 

1 . )l{enaTeJibHO 6bIJ10 6 hI rrp11 ou,eHKe 3cpcpeKTHBHOCTH )J,ettCTBI151 JJ,o6aBOK Ha 

OCHOBe TepMOaKTl1B11pOBaHHbIX I10Jll1M l1HepaJibHbIX rJIHH (113 rJIHHHCTbIX 11 Kap6o

H3THbIX nopoA) Ha npou,ecchI CTPYKTyp oo6pa3oBaHH51 H Ha6opa rrpoLIHOCTH U,eMeHT

Horo KaMH51 l1 6eTOHa Bbl51Bl1Tb KOJlW-JeCTBeHHhi e COCTaBJI51l-Olll,l1e )],aHHOro 3cpcpeKTa. 

Ha MOH B3rJI51A, cyMM a pHa51 oueHKa 3 cpcpeKTHBHOCTH ,IJ,ei1:cTBI151 o6ycn oBneHa He 

TOJlbKO, Bo-nepBbl X, B3al1MO)J,eHCTBI1eM aKTHBHOH MHHepaJibHOH JJ,o6aBKl1 c rrpoJJ,yK

TaMJ.1 r 11.np aTau1111 nopTJiaH.nueM eHTHOro KJl HHKepa (rropTJiaH,IJ,HTOM), HO H, BO-BTO

pbIX, TIOJIO)l(J.1TeJibHbIM 3 cpcpeKTOM OT o6pa30BaHH51 r11JJ,pOKap6oaJIIOMHHaTOB KaJlb

Ul151 Ha nosepXHOCTI1 pa3,nena cpa3: u,eMe HTHbIH KaMeHb-Kap6oHaTHblH HaIIOJIH!1TeJlb, 

11, B-TpeTb l1X, BJ11151Hl1eM .no 6 aBKH 11Hep THoro HarroJIHHTeJI51 Ha YIIYLillleH11e Karr1111-

Jl5IpHo-noposoi1 CTPYKTYPhI ueMeHTHoro KaMH51 (11 , ecTeCTBeHHO, 6eToHa Ha ero oc

Hose) c Ha3BaHHbIMH M11HepanbHb1M11 ,IJ,06asKaM11. AsTop B csoeil pa6oTe y.ne1111n 

OCHOBHOe BHHMaH11e TOJibKO rrepBOMY cpaKTopy, a )],Ba ,Il,pyr11x TaK)l(e MOryT OKa3bl-

BaTb cymecTBeHHOe BJII151Hl1e . 

2. U,eMeHTHhIH KaMeHh 11 6 eTOHbl Ha ero OCHOBe rrp11 BBe,neHI111 B MX COCTaB 

COBMeCTHO aKTI1BH bIX M l1Hep aJlhHbIX 11 nnacn1qn1u11py10m11x LI,o6aBOK HMelOT, )J,a)l(e 

rrp11 MeHbllleM y,IJ,eJlbH OM p ac x o JJ,e ueMeHTa, ny11rny10 CTPYKTYPY no cpaBHeH1110 c 

aHanor11L£HbIMH 6e3JJ,o6aaoYHhIMI1 KOMIT03 HTaMM. CTpttHIJ,MnttaJihHO 3TOT BbIBOJJ, 6hrn 
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nonTsep)KLI,eH 3KcnepHMeHTaJlhHhIMl1 11ccJleLJ,0BaHI15IMH aBTopa. OnttaKo, LJ,J15I 6onee 

TOYHOH ou,eHKl1 CTPYKTYPHhI X rrapaMeTpoB ( rrp11YeM Ha pa3HhIX cTaLJ,l15IX TBepneHmr) 

)l(eJlaTeJlbHO 6bIJ10 6 bI LJ,aTb c paBHlITeJl h HYIO ou,eHKY .11HTerpaJlbHOH .11 nmpcpepeHU,.11-

3JlbHOH nopHCTOCT.11 6 eTOH OB c M .11HepaJlhHhlMl1 no6aBKaM.11 .11 6e3 H.11X. 

3. l13BeCTHO, 4TO 6 eTOHbI , B 4 3CTHOCTI1, .11 caMoyrrJIOTH5IlOllJ,.11eC5I MeJlK03epHH

CTbie n pH ssenemrn o pra HO-M 11HepaJlbHhIX n o6a BOK cyUJ,eCTBeHHO ITOBbllll3lOT CBOlO 

3KCTIJ1Y3T3ll,110HHYIO Ha)l,e )KHOCTb, l.!TO 5IBJ15IeTC5I oqeHh Ba)l(HbIM rrp.11 CTp0.11TeJlbCTBe 

OTBeTCTBeH HblX o6beKTOB n pOMbl WJleHHOro 11 rpa)K)l,aHCKoro Ha3HaqeHI15I. 3 TOT Bbl

BO)l,, B np11Hl.l,Hne, OTHOC.11TC5I JI[ K 6eTOHaM c MHHepaJlhHhIM.11 .n;o6aBKaM.11 (Ha OCHOBe 

TepM03KT.11B.11pOBaHHbIX f J1.11H.11CTblX .11 Kap6oHaTHhIX rropo.n;), rronyqeHHbIM ITO pe

u,enType asTopa, O)l,HaKO c Hayt-IHOH 11 rrpaKTWieCKOH TOqKH 3peH.115l )KeJiaTeJlhHO 

6bIJ10 6 bI e ro 3KCnepYIMeHT3Jl b HO TIO)l,TBep,ll,HTb pe3ynhTaTaMI1 )l,OJirOBpeMeHHbIX HC

flblT3Hl1 H ( B BO.:SpacTe 3 JleT 11 6 0 11ee ). 

4. B CBOeH pa6oTe aBTOp .n;eJlaeT BbIBO)l, 0 TOM, 4TO pa3pa6oTaHHhie HM COCTaBbl 

6eTOHOB c MJrnepa11bHbIMl1 no6as KaMl1 OTJII1qaJOTC5I (no cpaBHeHHlO c c y UJ,eCTBYlO

UJ,11Ml1 aHaJI OraM11) TIOBbIIlle HHOH )l,OJlfOBeqHOCTblO. 3TO ITO)],TBep)K.n;eHO 11CilbIT3Hl1-

5IMl1 Ha BO)],OHenpOH.11 1.l,aeMOCTb (3KCnpecc-M eTO)],OM) H Kopp03HOHHYIO CTOHKOCTb B 

p5I.n;e a rpeCC I1BHblX cpen . H e CTaB5I TIO)], COMHeHHe .n;aHHhIH BhIBO)l,, cneJJ,yeT OTMe

Tl1Tb, 4TO BO MHOf.11X c 11yl.Ja5IX )l,aHHblX HCilbIT aH.11H MO)KeT 6bITb He)l,OCTaT04HO, 

He06X0)],11M bl )],0IlOJ1H.11TeJlhHbie HCCJle)lOBaH.115! Ha MOp030CTOHKOCTb (np.11qeM, no 

pa3JlH4HbIM )leHCTBylOUJ,YIM MeTO)l,HKaM), a TaK)l(e Ha 11,HKJIWieCKHe H3MeHemrn TeM

nepaTypHoro Ji! BJ1 3)KH0CTHOr o pe)KHMOB 3 KCITJiyaTaU,liH. 

5. B TeXHOJlOflil.!eCKOH cxeMe npOH3BO)l,CTBa MHHepaJlbHhIX .n;o6aBOK (Ha OCHOBe 

TepM03KT.11BHpOBaHHblX f JlJilH l1 Kap6oHaToB) aBTOp )],115! IlOMOJla HCITOJlh 3yeT wapo

sy10 MeJibHHUY. £e3ycnoBHO, 3TO MO)KeT 6hITh orrpaB.n;aHO c rrpaKT.11qecKOH T04Kl1 

3peHH5I, TaK KaK wapOBhle M eJlbHl11l,hl 5IBJl5IlOTC5l caMbIM pacnpocTpaHeHHbIM no

MOJlbH bIM arperaToM cTpo11TeJlb HOH 1-rnnycTpH11. 0.n;HaKo, y HHX ecT h p5l.ll. cyrn:e

CTBeHHhIX He)],OCT3TKOB B 4 3CTl1 BbICOKOH 3HeproeMKOCT.11 rrpou,ecca IlOMOJla, a 

TaK)Ke HeB03MQ)KHOCTH nonyLJ:aTh rrponyKT rroBhIWeHHOH .n;.11crrepcHocT .11. B HaCT05l

mee speM5I B p5ILI,e COBpe MeHHhlX rrpol13 BO)l,CTB ( rrp11 nonyl.feHHH T3MITOH3)l(HhIX u,e

MeHTOB .11 .n;p.) wap OBbie M eJlbHHU,hl ycn e lliHO 3aMeH5IlOTC5I 6onee 3cpcpeKTHBHhlMH 
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nOMOJl bHhIMI1 arperaTaMH, B YaCTHOCTH, ,LJ,e3 I1HTerpaTopaMH, B116pau.110HHhIMl1 11 

LI,eHTpo6e"/KHhIMl1 MeJl bHH U.aMH I1 aBTopy (rrp11 6onee MaCIIITa6HOM pacnmpeHMl1 

npOI13BO,LJ,CTBa ,LJ,aHHhIX MHHepallhHbIX .no6aBOK) CJle,LJ,OBano 601 yYeCTb :no o6CT05I-

reJTbCTBO. 

C,LJ,enaHHhie 3aMeY a Hirn HOCHT 6onbwei1 YaCThJO peKoMeH,LJ,aTenhHhIH xapaKTep, 

l1 He CHH"/Kal-OT Hay1.rnyJO l1 npaKTHYeCKYl-0 3HaYMMOCTh ,LJ,HCcepTau.110HHOH pa60Thl. 

3aKJnoqeHue 0 COOTBeTCTBHH AHCCepTau,uu KpHTepHHM, ycTaHOBJJeHHhIM 

fioJioJKeHueM o nopHAKe npucyJK.LJ.eHHH yqeublx cTeneueu 

A Ham13 npe,LJ,cTaBneHHOH Ha orrnoH11 poBaH11e ,LJ,11ccepTau.110HHOH pa6oThI rro3-

BomreT c,LJ,enaTh BhIBO,LJ,, YTO ,LJ,11ccepTaLI,1rn B ono,LJ,HHa Bna,z::i:11M11pa Bna,z::i:11M11poB11Ya Ha 

TeMy «CaMoyrrnOTH5lJ01ll.I1eC5l MeJlK03epHHCThie 6eTOHhl c MO,r:i:mp11KaTopaMH Ha oc

HOBe T epMOaKTl1BI1pOBaHHhIX fJll1HI1CThIX Ji[ Kap6oHaTHhIX rropo,z::i:» 5lBJ15leTC5l caMO

CT05lTeJl bHO BbinOJlHeHHOH Ha aKTyanhHYIO TeMy HayYHO-KBanmp11KaU.HOHHOH pa6o

TOH l1 o6na,z::i:aeT HayYHOH HOBl13HOH l1 npaKTMYeCKOH 3HaYMMOCTbIO. )J,HccepTaLI,tt5l 

xapaKTeptt3yeTC5l u,enhHOCThl-0 11 JIOfJ1l-IHOCThJO nocTpoeHH5l, OCHOBHbie BhIBOJJ:bl 

o6ocHOBaHhl l1 JJ:OCTOBepHbl. 

YYHThIBaH aKTyanh HOCTh, HayYHYJ-O HOBH3Hy, TeopeTHYecKyJ-O H rrpaKTHYecKyJ-O 

3HaYl1M OCTh pe3yJ1hTaTOB n poBe,r:i:eHHbIX llCCJie,LJ,OBaHHH, CYllTaJO, YTO ,LJ,HCCepTaLI,ll

OHHa5l pa6oTa Bono,z::i:ttH a B na,z::i:11MHpa Bna,LJ,MMHpOBHYa Ha TeMy «CaMoyrrnoTHHJO

ll.l,HecH MeJ1K03epHHCThie 6 eTOHbl c MO,r:i:11qn1KaTopaM11 Ha OCHOBe TepMOaKTl1BI1pO

BaHHblX r n HHl1CTbIX l1 Kap6oHaTHb~X nopO,Ll,» COOTBeTCTByeT Kp11Tep115IM II. 9-11, 13 , 

14 «flono"/KeHHH o npHc y"/K,r:i:eH1111 yr-1eH hIX cTeneHei1» (ITocTaH0BneH11e ITpaBHTenh

CTBa Pct> OT 24.09.201 3 r . N2 842 B ,LJ,ei1cTBYJ-Olll.ei1 pe,z::i:aKU.HH), rrpe,z::i:n5IBnHeMbIM K 

Ll,HCCepTaLI,J151M, npe,LJ,CTaBJleHHhIM Ha COHCKaHHe yYeHOH CTerreHH KaH,r:i:H,r:i:aTa TeXHH

YeCKHX HayK, 5lBJ15leTC5l H ayYHO-KBam1cjmKaLI,HOHHOH pa60TOH, B KOTOpo:H l13JIO"/KeHbl 

HOBbie Hay1-1Ho 06ocH0BaHHh1e TexHonor111-1ecK11e peweHH51, 06ecrre11Y1BaIOlll.He nony

YeH11e caMoynnoTH5ll-O ll.l, l1XC5l 6eTOHHhlX CMeceii Ha OCHOBe MeJIKHX npHpO,ll,HhlX rrec

KOB, M O,r:i:mp11u.11poBaHHhIX MI1HepallbHb!Ml1 ,z::i:o6aBK3Ml1 Ha OCHOBe TepM03KTl1BI1pO

B3HHhIX ITOJll1MHHepanbHbIX rmrn , a T3K"/Ke KOMITJieKCOB fJ111Hl1CThIX l1 Kap6oHaTHhIX 
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nopo.Il,, 11MeJOW.He cyw.ecTBeHHoe 3Ha4eHHe )],JUI p33BMnur cTpaHbI, a ee aBTop, Bo

no.Il,11H Bna)J,HMHp Bna)J,MMMpOBWI, 3acJiy)K1rnaeT np11cy)K.Il,eHM5I yqetto:i1 cTeneH11 

KaH)J,11.Il,aTa TeXHI14eCKI1X HayK no Hay1rnoil cneu:11aJibHOCTI1 2.1.5. CTpmneJibHbie 

MaTepHaJibI H Jil3.Il,eJTH5I. 

O<j>u uuaJibHhlH onnoueuT: 

)J,OKTOp TeXHJ1qeCKI1X HayK (Hayrrna5l cne

UI13JlbHOCTb 05.23.05 - CTp o11TenhHb1e Ma

TepHaJibI 11 l13)J,eJI115I), rrpocpeccop, 

npo<jieccop Ka<jie11pb1 «CrpmueJTbH&Ie KO~ 

CTPYKU:l1l1» 

HetJ,oceKo 

Hropb BatJ,HMOBH'l 

26 Ma51 2023 r. 
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