
OT3hiB 
o<P11U:11aJibHOrO OITITOHeHTa Ha )l.I1CCepTai.J;I10HHYIO pa6oTy 

Mopo3osoif Mapuuhl BJia,LJ.uMupoBHbi Ha TeMy: «MeJIK03epuucTbiH 6eTou c 

HCllOJib30B3HUeM canOHHT-CO,LJ.ep~allJ.UX OTXO)J.OB», rrpe)l.CTaBJieHHYIO Ha 

COI1CKaHI1e yqeHOH CTeiieHH KaH.[(H.[(aTa TeXHHqecKHX HayK IIO CIIei.J;HaJibHOCTH 

05.23.05- CTp011TeJibHbie MaTep11anbi 11113)l.eJII15I 

,[(JI5I OT3biBa 6biJia rrpe)l.CTaBJieHa )l.I1CCepTai.J;I15I o6oeMOM 169 CTpaH11I.J; 

Mall111HOITI1CHOrO TeKCTa, CO)l.ep:>KaW:a5I 4 7 p11CYHKOB, 52 Ta6JII1I..l;bl, a TaK:>Ke 

aBTOpe<PepaT 06oeMOM 24 CTpaHI1I.J;bl. 

,[(11CCepTai.J;I15I BKJIIOqaeT pa3)l.eJibi: BBe)l.eHI1e, COCT05IHI1e BOITpoca, MeTO)l.bl 

11CCJie)l.OBaHI15I, xapaKTep11CTI1KI1 rrp11MeH5IeMbiX MaTep11aJIOB, 

3KCrrep11MeHTaJibHYIO qacTb, TeXHI1K0-3KOHOMI1qecKOe o60CHOBaHI1e, 3aKJIIOqeHI1e, 

CITHCOK JII1TepaTypb1 113 188 Hai1MeHOBaHI1H 11 11 rrp11JIO:>KeHI1H. 

,[(11ccepTai.J;I10HHa5I pa6oTa M.B. Mopo3oBoH. 5IBJI5IeTC51 3aKoHqeHHOH 

pa6oTOH C ll111pOKI1M KOMITJieKCOM 11CCJie)l.OBaHI1H, HarrpaBJieHHbiX Ha pa3pa60TKY 

COCTaBOB MeJIK03epH11CTbiX 6eTOHOB C KOMITOHeHTOM Ha OCHOBe CaiTOHI1T

CO)l.ep:>KaW:ero MaTep11ana. 

AKTYAJihHOCTh TEMhl ,[(HCCEPTAI(HOHHOH PAJiOThl 

Oco6oe MecTo cpe.ll.l1 cTp011TeJibHbiX KOMIT0311U:110HHbiX MaTep11aJIOB 

3aHHMaiOT MeJIK03epH11CTbie 6eTOHbl. floTpe6JieHI1e MeJIK03epH11CTbiX 6eTOHOB B 

M11pe B03paCTaeT C Ka:>K)l.biM rO)l.OM. 

MerrKo3epH11CTbie 6eTOHbi nmpoKo rrp11MeH5IIOTC5I B cTp011TeJibHOH 

11H.ll.YCTp1111: rrp11 rrp0113BO)l.CTBe JII1TbiX 11 rrpeCCOBaHHbiX 113)l.eJI11H; rrp11 C03)l,aHI111 

CTp011TeJibHbiX 113)l.eJII1H, o6Jia)l.aiOW:11X ITOBbiiiieHHOH BO)l.OHerrpOHI1I.J;aeMOCTbiO 11 

BO)l.OCTOHKOCTbiO, BbiCOKOH rrpOtiHOCTbiO I1p11 113rl16e. l13 HI1X rrp0113BO)l.5ITC5I 

3KCKJII0311BHbie MaJibie H 6oJibiiii1e apX11TeKTypHbie cpopMbl 11 rrp. fi03TOMY 

I10H5ITeH I10CT05IHHbiH 11HTepec 11CCJie)l.OBaTeJieH, CB513aHHbiH C pa6oTaM11, 

HarrpaBrreHHbiMI1 Ha <PopM11poBaHI1e cTpyKTYPbi KOMIT0311Ta, orrpe)l.eJI5IIOW:eH. ero 

3KCITJiyaTai.J;HOHHbie xapaKTep11CTI1KI1. 11CITOJib30BaHI1e BbiCOKO)l.I1CI1epcHbiX 

MO.ll.I1<P11U:11pyiOW:I1X )l.06aBOK, II03BOJI5IIOW:11X rrpoeKT11pOBaTb rrpOtiHOCTb 11 

MOp030CTOHKOCTb KOHellHOrO rrpo)l.yKTa, 5IBJI5IeTC5I B 3TOM ITJiaHe rrepcrreKTI1BHbiM 

HarrpaBrreHI1eM. 

0)l.HI1M 113 OCHOBHbiX I10Ka3aTeJieH, orrpe)l.eJI5IIOW:11X rrpOtiHOCTb, 

ITJIOTHOCTb (BO)l.OHerrpOHI1I.J;aeMOCTb) 11 )l.OJirOBellHOCTb OTBep.[(eBIIIero I.J;eMeHTHOrO 

KaMH5I 5IBJI5IeTC5I BO)l.OI.J;eMeHTHOe OTHOIIIeHI1e (B/IJ,), OKa3biBaiOW:ee peiiiaiOru:ee 

3HaqeHI1e B <PopM11posaHI111 o6oeMa rropoBoro rrpocTpaHCTBa rrp11 r11)l.paTai.J;I111 

MHHepanos. B pa6oTe rrpe)l.CTaBJieHhi 11CCJie)l.oBaHI15I, HarrpaBJieHHhie Ha 

ycTaHOBJieHI1e pai.J;I10HaJibHOrO BO)l.OI.J;eMeHTHOrO OTHOIIIeHI15I, KOTOpoe I103BOJI5IeT 

yrrpaBJI5ITb rrpou;eccaMI1 <PopMHpoBaHI15I cTpyKTYPhi rrp11 TBep)l.eHI111 KOMIT0311Ta. 

B KaqecTBe KOMITOHeHTa, peryrr11pyiOW:ero BO)l.OI.J;eMeHTHOe OTHOIIIeHI1e, 

6biJI Bbi6paH BbiCOK0.[(11CI1epcHbiH CaiTOHI1T-CO.[(ep:>KaW:{'I~~i;~~;-;-~?.Qr:~~~~~;.U.i" 
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KHM6epJ1I1TOBbiX pyp;, ~TO II03BOJ1I1T peiiiHTh sonpoc c yTHJ1H3aiJ,Heii 

MHOrOTOHHa:>KHOrO BbiCOKO.LJ:HCnepCHOrO OTXO)J;a aJ1Ma30)J;06biBaiOIIJ,ero 

rrpep;npH51TH51 ApxaHrenhcKoii o6nacTH. 

,[(n51 onTHMH3aiJ.HH senH~HHhi B/IJ, OTHOIIIeHH51 H cTpyKTypoo6pa3oBaHH51 

CMeCH, aBTOpOM 6bma pa3pa6oTaHa OpHrHHaJibHa51 MeTO.l(HKa ITO onpe.l(eJieHIUO 

napaMeTpa BO)J;OnOrJlOIIJ,eHH51, n03BOJ1I1BIIIa51 OIIpe,n:eJlHTb He06XO)J;I1MYIO Macey 

p;o6aBKI1 )J;J151 CHH:>KeHI151 BO)J;OIJ,eMeHTHOrO OTHOIIIeHI151 npH TBepp;eHHH 6eTOHa. 

Y CTaHOBJleHO, ~TO IIpH MeXaHOaKTHBaiJ,HH canOHHT-CO)J;ep)l(aiiJ,ero 

MaTepHana npOHCXO)J;HT ~aCTI1~Ha51 aMopqm3aiJ,I151 IIOBepXHOCTH, a HaJlH~He 

CHJlHKaTOB KaJlhiJ,I151 I1 aJ1IOMI1HI151 n03BOJ151eT B aKTHBHOM COCT051HI1I1 np11 

B3aHMO)J;eHCTBI1I1 C BO.LJ:OH o6pa30BbiBaTb rH,n:pOCHJlHKaThl no aHanOrHH C 

KJ1I1HKepHbiMI1 MHHepanaMH. 

rnaBHbiM pe3yJlbTaTOM BbiiiienpHBe,n:eHHbiX HCCJle)J;OBaHHH 51BJ151eTC51 

IIOBbiiiieHHe IIpO~HOCTH 6eTOHHOrO KOMn03HTa npH I1CnOJlb30BaHHI1 KOMnOHeHTa 

Ha OCHOBe canOHHT-CO)J;ep)l(aiiJ,ero OTXO)J;a IIO~TH B 2 pa3a (no cpaBHeHHIO C 

KOHTpOJlbHbiMH o6pa3IJ,aMH), IIpH 3TOM MapKa no MOp030CTOHKOCTI1 )J;OCTHraeT 

FI300. 
Pa6oTa BhmonHeHa np11 cpHHaHcosoH: noMep)I(Ke: <Dl.Ul «I1ccne.n:osaHH51 11 

pa3pa60TKI1 ITO IIpHOpHTeTHbiM HarrpaBJleHI151M pa3BI1TI151 Ha~HO-TeXHOJlOrH~eCKOrO 

KOMrrneKca PoccHH», cornaiiieHHe 14.A18.21.1108 (2015- 2016 rr.); nporpaMMhi 

pa3BI1TI151 «CA<DY HMeHH M.B. JloMOHOCOBa»; 6a30BOH ~aCTH roc3ap;aHI151 (npoeKT 

N23636). 

OJ>~MI XAPAKTEPHCTHKA PAJ>OThl 

B rJiase nepsoii Mopo3oso.H M.B. rrpe,n:cTasneH .n:ocTaTO~Ho rronHhiH 

JlHTepaTypHbiH o63op pa6oT PoccHiiCKHX 11 3apy6e)KHhiX asTopos, 3aHHMaiOIIJ,HXC51 

IIp06JleMaMI1 IIOBbiiiieHI151 3KCIInyaTaiJ,HOHHbiX xapaKTepHCTHK 6eTOHOB B 

OCHOBHOM 3a C~eT I1CIIOJlb30BaHI151 IIYIJ.IJ.OJlaHOBbiX I1 BbiCOKOaKTHBHbiX 

KOMIIOHeHTOB. ,[(aHa xapaKTepHCTHKa pa3Jli1~HbiX BH)J;OB ,n:o6aBOK, IIOJ1b3YIOIIJ.I1XC51 

CIIpOCOM IIpH IIpOI13BO.LJ:CTBe 6eTOHOB. 

ITocT051HHhiH poeT CTOHMOCTH CTpOHTeJlhHhiX MaTepHanos 11 ysenH~eHHe 

Harpy3KI1 Ha IIpHpOp;HyiO cpep;y IIpH HX IIpOI13BO)J;CTBe Tpe6yeT I1CIIOJlb30BaHHe 

3Heproc6eperaiOIIJ,HX ( 6e30TXO)J;HhiX) rrpoH3BO)J;CTB 11 pecypcoc6eperaiOIIJ,HX 

TexHonorHH. ITo3TOMY aBTop oco6oe BHHMaHHe o6pamaeT Ha crroco6bi 

IIOBbiiiieHI151 3cpcpeKTI1BHOCTI1 MeJ1K03epHI1CTbiX 6eTOHOB C I1CIIOJlb30BaHHeM 

MHOrOTOHHa)KHbiX OTXO)J;OB IIpOI13BO)J;CTB, KOTOpbie II03BOJ151IOT CHI13I1Tb 

CTO 11M OCTb rrpo .ll:YKIJ.HH. 

B Ka~eCTBe O)J;HOrO 113 KOMIIOHeHTOB 6eTOHHOH CMeCH, II03BOJ151IOIIJ,ero 

yny~IIIaTh cpi13I1KO-MeXaHH~eCKI1e xapaKTepHCTI1KI1 6b1Jl Bhi6paH CaiiOHHT

CO)J;ep)KaiiJ,HH MaTepHan (CCM), rrpep;cTaBJ151IOIIJ,I1H co6oif OTXO)J; o6oraiiJ,eHI151 

KHM6epnHTOBhiX pyp; anMa3op;o6hiBaiOIIJ,ero rrpep;rrpH51TI151 OAO «CesepoanMa3». 

ITo JlHTepaTypHoMy o63opy o6ocHoBaHo rrpep;rrono)KeHHe o TOM, ~To ssep;eHHe 

MHHepanbHOrO KOMIIOHeHTa B CMeCb 1103BOJII1T OITTI1MI13I1pOBaTb 11pOIJ.eCCbi 

cTpyKTypoo6pa3oBaHH51 rryTeM perynHposaHH51 co.n:ep)KaHH51 so,n:Hoif cpa3bi B 
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rrpm.:(ecce rrpHroToBneHH51 H TBep,n:eHH51 6eToHa. TaKoii KOMII03HT o6ecrreqHT 

BbiCOKHe rapaHTHpOBaHHbie rrapaMeTpbl 3KCIInyaTal.:(HOHHOH Ha,[(e)KHOCTH 3,[(aHHH 

H coopy)KeHHH B ycnOBH51X CflO)KHbiX B03,[(eHCTBHH Harpy30K H TeMrrepaTyphl 

OKpy)KaiOIIJ.eH cpe,n:hi, a TaK)Ke 3HaqHTeflhHO COKpaTHT CpOKH CTpOHTenhCTBa. f1pH 

3TOM B03M0)KH0CTb HCTIOflb30BaHH51 MeCTHOrO npHpO)l:HOrO Cblpb51 ,[(fl51 nonyqeHH51 

6eTOHOB CHH3HT CTOHMOCTb KOHeqHoro rrpo,n:yKTa Ha 20 ... 25 o/o. 
BTopaSI rnana pa6oThi HaqHHaeTC51 c o6ocHoBaHH51 Bhr6opa CbipheBhiX 

MaTepHanOB H orrpe,n:eneHH51 HX OCHOBHbiX xapaKTepHCTHK, a TaK)Ke OllHCaHH51 

Hcrronh3yeMbiX MeTo,n:oB Hccne,n:oBaHHH H cpe,n:cTB HCTihiTaHHH. ITpHBO.lJ:51TC51 

reHeTHqecKHe H CTPYKTYPHO-TeKcTypHbie oco6eHHOCTH, MHHepanbHhiH H 

3J1eMeHTHbiH COCTaB MHHepanbHOrO KOMTIOHeHTa Ha OCHOBe CaTIOHHT-

co,n:ep)KaiiJ.HX OTXO,[(OB. 

,[(aHa xapaKTepHCTHKa C OIIHCaHHeM rrpHHI.:(Hlla ,n:eHCTBH51 pa3pa6oTaHHOrO 

ycTpOHCTBa ,[(J151 H3yqeHH51 rrpol.:(ecca BO,[(OIIOrflOIIJ.eHH51 OllbiTHbiX rrpo6 CaiiOHHT

CO,n:ep)KaiiJ.ero MaTepHana (rraTeHT N~:d 56792). ITpe,n:cTaBneHhi Hcrronh3yeMbie 

CTaH,n:apTHbie MeTO,[(bi HCCJ1e,[(OBaHHH o6pa3l.:(OB MeJ1K03epHHCTOrO 6eTOHa. 

B TpeTheil r nane rrpHBe,n:eHo HayqHoe o6ocHoBaHHe Hcrronh30BaHH51 Cbiph51 

C BblCOKOH IIOBepXHOCTHOH aKTHBHOCTbiO ,[(J151 rronyqeHH51 BbiCOKO,[(HCIIepCHOrO 

KOMIIOHeHTa 6eTOHHOH CMeCH. f10Ka3aHO, qTo OTJ1HqHTeJ1bHOH oco6eHHOCTbiO 

carroHHT-co,n:ep)KaiiJ.ero MaTepHana 51BJ151IOTC51 ero a,n:cop6HpyiOIIJ.He H 

rH,n:pOH30J151IJ.HOHHhie CBOHCTBa B KOMII03Hl.:(H51X C ,n:pyrHMH MHHepanbHbiMH 

KOMIIOHeHTaMH. 

lbyqeH rrpou.ecc cop6IJ.HH-,n:ecop6IJ.HH BnarH o6pa3IJ.aMH carroHHT-

co,n:ep)KaiiJ.ero MaTepHana, pe3ynhTaThi KOToporo rroKa3anH HanHqHe B CHCTeMe 

«CCM-B0,[(51HOH nap» a,n:cop6l.:(HOHHO-,n:ecop6l.:(HOHHOrO rHCTepe3HCa H 

yBeJ1HqeHHe KOJ1HqecTBa CB513aHHOH BO,[(hl B CHCTeMe IIOCne MeXaHOaKTHBaiJ.HH 

MaTepHana. 

Pa3pa6oTaH crroco6 H3MepeHH51 BenHqHHhi Bo,n:orrornoiiJ.eHH51 ChmyqHx 

MaTepHanoB. B KaqecTBe KpHTepH51 rrpe,n:no)KeHo HCIIOJ1h30BaTh y,n:enhHO-MaccoBoe 

H3MeHeHHe 06neMOB peaKI.:(HOHHOH CMeCH 3a ~HKCHpOBaHHOe BpeM51, KOTOpoe 

paccqHThiBaeTC51 HCX0,[(51 H3 3KCrrepHMeHTMbHO orrpe,n:eneHHbiX H3MeHeHHH 

o6neMa CHCTeMbl H MaCChi OllbiTHOH npo6bi. 

Y CTaHOBJ1eHO, qTo ,[(J151 ,[(OCTH)KeHH51 MaKCHMMbHOrO BO,[(OHaCbiiiJ.eHH51 

o6pa3IJ.OB CaiiOHHT-CO,n:ep)KaiiJ.ero MaTepHana, Heo6XO,[(HMO H3MeJ1bqaTb OIIbiTHYIO 

rrpo6y ,n:o y,n:enhHOH rroBepxHOCTH He MeHee 35000 M 2/Kr. ,[(oKa3aHo, qTo CCM 

MO)I(HO HCIIOJ1b30BaTb B KaqeCTBe BbiCOKO,[(HCIIepCHOrO KOMIIOHeHTa, 

yrrpaBJ151IOIIJ.ero cTpyKTypoo6pa3oBaHHeM cMeCH 3a cqeT perynHpoBaHH51 

BeJ1HqHHbl BO,[(Ol.:(eMeHTHOrO OTHOIIIeHH51 rrpH TBep,n:eHHH 6eTOHa. MHHepanbHhiH 

BbiCOKO,[(HCTiepCHbiH KOMIIOHeHT He06XO,[(HMO BBO,[(HTb B l.:(eMeHTHYIO CMeCb B 

o6e3BO)KeHHOM COCT051HHH. 

Orrpe,n:eneH OIITHMMbHhiH COCTaB OIIbiTHhiX o6pa3l.:(OB MeJ1K03epHHCTOrO 

6eTOHa, xapaKTepH3YIOIIJ.HHC51 cne,n:yiOIIJ.HM co,n:ep)KaHHeM KOMIIOHeHTOB: 79% 
COCTaBJ151eT CMeCb rreCKa H l.:(eMeHTa, 14% - 3aTBOpHTeJ1h (Bo,n:a) H 7% - CaiiOHHT-

COJJ.ep)Kalli,HM . MaTepHan. ITonyqeHHhie noKa3aTenH no rrpoqHocTH H 

MOp030CTOMKOCTH 6eTOHa IIOKa3MH, qTo BBe,n:eHHe BbiCOKO,[(HCIIepCHOrO 
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KOMIIOHeHTa B CMeCb CIIOC06CTByeT IIOBhiWeHHIO rrpoqHOCTH OIIhiTHhiX o6pa3U:OB 

no cpaBHeHHIO C KOHTpOnhHhiMH B 2 pa3a, a MapKa ITO MOp030CTOllKOCTH 

~OCTHraeT F1300 (KOHTponhHbie- F 1100). 
B qeTBepToii rJJase pa3pa6oTaHbi cocTaBhi BhiCOKo3<P<PeKTHBHoro 

MenKo3epHHCToro 6eToHa c MO.Ll:H<lmKaTopoM. l'byqeHI>I CTPYKTYPHI>Ie, cpH3HKO

MexaHHqecKHe H ,ne<PopMaU:HOHHbie xapaKTepHCTHKH pa3pa6oTaHHbiX COCTaBOB 

BhiCOK03cp<PeKTHBHOfO MenK03epHHCTOfO 6eTOHa C KOMIIOHeHTOM Ha OCHOBe 

carroHHT-co~ep)l(alL(ero MaTepHana. 

Y cTaHosneHo, qTo rrpH BBe,neHHH BhiCOKOJJ:HcrrepcHoro CCM B cMecb Ha 

OCHOBe IIOpTnaH,nU:eMeHTa o6pa3yiOTC5I fHJJ:pOCHflHKaTbi ~OIIOflHHTenhHOll 

reHepaU:HH rpyrrrrhi To6epMopHTa. MHKpocTpyKTypa o6pa3U:OB rrpe,ncTaBneHa 

HanHqHeM ry6qaTbiX H HronbqaTbiX KpHcTannoB (5 ... 10 HM). ITpHcyTCTBHe 

pa3nHqHbiX <PopM KpHCTMflOB II03BOfl5IeT 3aiiOflHHTb aHH30MeTpHqHbie H 

H30MeTpHqHhie rropbi. HanHqHe cKphiTOKpHcTannHqecKHX rH,npocHnHKaTOB 

Kanb.U:H5I, Bbi5IBneHHoe B cTpyKType 6eToHa c MO~H<PHKaTopoM, crroco6cTsyeT 

ynnOTHeHHIO U:eMeHTHOll MaTPHU:bi, CHH)I(eHHIO ee IIOpHCTOCTH H 

oMoHonHqHBaHHIO CTPYKTYPI>I. IToKa3aHo, qTo Hcrronb30BaHHe CCM II03BOn5IeT 

perynHpOBaTb CpOKH CXBaTbiBaHH5I, no~BH)I(HOCTb H y~o6oyKna,nbiBaeMOCTb 

6eTOHHOll CMeCH. 

ITonyqeHo CBH,neTenhCTBO o perHcTpaU:HH Hoy-xay N2KT 2017-01. «CMecb 

~fl5I rronyqeHH5I MOp030CTOllKOf0 6eTOHa BhiCOKOfO Knacca rrpoqHOCTH». 

J.I:n5I WHpOKOMaCWTa6HOfO BHe,npeHH5I pe3ynhTaTOB HayqHhiX 

HCCne,noBaHHll B UHTOU rJJaBe pa3pa6oTaHbl HOpMaTHBHhie ~OKyMeHThl, B 

KOTopbiX paccMoTpeHhi crroco6bi rro~roTOBKH CCM H rrpHroTosneHH5I 

MenK03epHHCTOfO 6eTOHa C ~aHHbiM KOMIIOHeHTOM. Pa3pa6oTaHHbie COCTaBbi 

MenK03epHHCTOf0 6eTOHa C HCIIOflh30BaHHeM BbiCOKO~HCIIepCHOfO MHHepanbHOfO 

KOMnOHeHTa Ha OCHOBe OTXO~a anMa30~06hiBaiOIL(ell IIpOMhiWneHHOCTH 

ApxaHrenbcKoli o6nacTH BHe~peHbi B KaqecTBe pacTBopoB ,nn5I 3a~enKH 

BHyTpeHHHX CTbiKOB H COe~HHHTenbHbiX lilBOB rrpH MOHTa)l(e )l(efle3o6eTOHHhiX 

CTeHOBbiX IIaHenefi MHOf03Ta)I(H0fO )I(HflOfO ~OMa. 

Pe3yni>TaTbi 3KcrrepHMeHTanbHhiX Hccne~oBaHHll H TeopeTHqecKHe 

nono:>KeHH5I, nonyqeHHbie IIpH BbiiiOnHeHHH ~HCCepTaU:HOHHOll pa60Tbi, 

HCnOnb3YIOTC5I B yqe6HOM rrpou:ecce IIpH IIO~fOTOBKe 6aKanaBpOB H MarHCTpOB no 

HanpasneHH5IM: 08.03.01, 08.04.01 «CTpOHTenhCTBO». 

CTEIIEHh OI>OCHOBAHHOCTII HAyqHhiX IIOJIOlKEHIIH, 
BhiBO,l(OB II PEKOMEH,l(Al(IIH, C<I>OPMY JIIIPOBAHHhiX B 

,l(IICCEPTAI(IIII 

OcHOBHhie HayqHbie nono:>KeHH5I, BbiBO~bi H peKoMeH~aU:HH, KOTOpbie 

ccpopMynHpOBaHbi B pa6oTe, 5IBfl5IIOTC5I TeopeTHqeCKH 060CHOBaHHbiMH H 

3KCnepHMeHTMbHOf0 IIO)J:TBep:>K,neHHbiMH. 11ccne,noBaHH5I IIpOBe~eHbi B IIOflHOM 

o6beMe c ~ocTaToqHbiM o6ocHoBaHHeM HX Bbi6opa. HayqHhie rrono:>KeHH5I 

OIIHpaiOTC5I Ha <i>YH~aMeHTMbHbie OCHOBbi H rrpe~cTaBneHH5I CTpOHTenbHOfO 
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MaTepMaJIOBe.IJ:eHIUI I1 He rrpOTMBOpe~aT pe3yiioTaTaM MCCJie.IJ:OBaHMH .IJ:pyrMX 

aBTOpOB. 

CosoKyrrHOCTh rrpose.n:eHHhiX B .IJ:MccepTaQMOHHOH pa6oTe Mccne.n:osaHMH 

I103BOJI5IeT ITO.IJ:TBep.IJ:MTb B03MO)I(HOCTb pa3pa60TKI1 BbiCOK03<i_}<i_}eKTMBHbiX 

MeJ1K03epHHCThiX 6eTOHOB C BbiCOKO.IJ:HCITepcHbiM KOMITOHeHTOM Ha OCHOBe 

carrOHMT-CO.IJ:ep)l(ai.l(ero OTXO.IJ:a ropHO.IJ:06biBaiOI.l(eH rrpOMbllllJieHHOCTM, 

3<l_}<l_}eKTMBHOCTh MCITOJih30BaHM51 CCM B Ka~ecTBe KOMITOHeHTa, OKa3hiBaiOI.l(ero 

KOMITJieKCHOe B03.IJ:eHCTBMe Ha CBOHCTBa 6eTOHHOH CMeCM. 

,[(OCTOBEPHOCTb II HOBII3HA HAyqHbiX TIOJIOJKEHIIH, 
BbiBO,[(OB II PEKOMEH,[(Al(IIH, C<llOPMY JIIIPOBAHHbiX B 

,[(IICCEPTAI(IIII 

B .n:MccepTaQMOHHoii pa6oTe c<l_lopMynMposaHhi .n:sa rryHKTa Hay~Hoii HO-

BM3Hhi, KOTOpbie TeopeTM~eCKM o60CHOBaHhl I1 3KCI1epMMeHTaJibHO 

ITO.IJ:TBep)I(.IJ:eHbl, a MMeHHO: 

060CHOBaHa B03MO)I(HOCTb C03.IJ:aHM51 MO.IJ:M<i_}MQMpOBaHHhiX 

MeJIK03epHI1CTbiX 6eTOHOB C ITOBbillleHHhiMM 3KCITJiyaTaQMOHHbiMI1 I10Ka3aTeJI51MI1 

3a C~eT I1p051BJ1eHM51 BO.IJ:HOCOp6QMOHHbiX-.IJ:eCOp6QMOHHbiX CBOHCTB 

BbiCOKO.IJ:MCITepcHbiM KOMITOHeHTOM Ha OCHOBbl CaiTOHMT-CO.IJ:ep)l(ai.l(ero OTXO.IJ:a 

o6orai.l(eHM51 KMM6epiii1TOBbiX py.IJ: aJIMa30.IJ:06biBaiOI.l(eH rrpOMbllllJieHHOCTM. 

CocTaB M o6oeMHo-rrosepxHOCTHhie xapaKTepMCTMKM carroHMT-co.n:ep)l(ai.l(ero 

KOMITOHeHTa o6ecrre~MBaiOT: CHM)I(eHMe B / IJ, OTHOllleHM51, ITJlaCTM<i_}MQMpOBaHMe 

6eTOHHOH CMeCM, o6pa30BaHMe fM.IJ:pOCMJIMKaTOB .IJ:OITOJIHMTeJibHOH reHepaQMM, 

<l_lopMMpoBaHMe paQMOHaJihHOH rroposoii cTpyKTypoi KOMIT03MTa M, KaK cne.n:cTBMe, 

ITOBhillleHMe 3KCITJiyaTaQMOHHbiX CBOHCTB MeJIK03epHI1CTOfO 6eTOHa; 

- ycTaHOBJieHO BJII151HMe OCHOBHhiX peQerrTypHbiX I1 TeXHOJIOfM~eCKMX 

<l_}aKTopoB Ha rrapaMeTphi cTpyKTYPhi M 3KcrrnyaTaQMOHHhie csoiicTBa 

MeJIK03epHI1CTOfO 6eTOHa C BbiCOKO.IJ:MCITepcHbiM CaiTOHMT-CO.IJ:ep)l(ai.l(MM 

KOMITOHeHTOM, ITOIIy~eHHbie 3aBMCMMOCTI1 I103BOJI51IOT Orrpe.n:eiiMTb paQMOHaJibHbie 

rpaHMQhi sapoMpoBaHM51 peQerrTypHo-TexHonorM~ecKMX <l_}aKTopos. ITony~eHHI>Ie 

COCTaBbl MeJ1K03epHI1CTbiX 6eTOHOB 06JJa.IJ:aiOT ITOBbiiiieHHbiMM I10Ka3aTeJI51MI1 

I1pO~HOCTM,MOp030CTOHKOCTM,BO.IJ:OHei1pOHMQaeMOCTI1. 

CTerreHh .n:ocToBepHOCTM Hay~HhiX rroJio)l(eHMH, BhiBO.IJ:OB M peKoMeH.n:aQMH 

He ITO.IJ:Jie)I(MT COMHeHMIO I1 ITO.IJ:TBep)I(.IJ:eHa pe3yiioTaTaMM MHOfO~MCJieHHbiX 

3KCI1epMMeHTaJibHbiX MCCJie.IJ:OBaHMH, a JIOfM~HO c<i_)opMyJJMpOBaHHhie QeJih I1 

3a.IJ:a~M pa60Thl 6hiJII1 .IJ:OCTMfHYThl. 

B .IJ:MCcepTaQMOHHOH pa6oTe Mopo3oBoif M.B. TeopeTM~eCKM o6ocHoBaHa M 

3KCI1epMMeHTaJibHO ITO.IJ:TBep)I(.IJ:eHa 3<i_}<i_}eKTMBHOCTb I1pMMeHeHM51 CaiTOHMT

CO.IJ:ep)l(ai.l(ero OTXO.IJ:a o6orai.l(eHM51 KMM6epiii1TOBbiX py.IJ: aJIMa30.IJ:06hiBaiOI.l(eH 

rrpOMhiiiiJleHHOCTM B Ka~eCTBe MO.IJ:M<i_}MQMpyiOI.l(ero KOMITOHeHTa rrpM ITOJiy~eHMM 

MeJIK03epHI1CTOfO 6eTOHa, I103BOJI51IOI.l(ero yrrpaBJI51Tb rrpoQeCCaMM 

cTpyKTypoo6pa3oBaHM51 Ha pa3IIM~HhiX TexHonorM~ecKMX 3Tarrax ero 

I1pOM3BO.IJ:CTBa, BbiCTyiTa51 B Ka~eCTBe cop6QMOHHO-.n:ecop6QMOHHOfO I1 

rryQQOJlaHOBOfO KOMITOHeHTa TBep.n:eiOI.l(eH CMCTeMhl. Pa3pa6oTaH CITOC06 
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OITpe,n:eJieHM51 BeJIMliMHbi BO.[(OITOrJIOI.IJ:eHM51 Cbmyqnx MaTepMCUIOB, IT03BOJI5110I.IJ:MH 

InyqnTh KMHeTMKY ,n:aHHoro ITpou:ecca .D:JI51 caiTOHMT-co.n:ep)l(ai.IJ:ero MaTepnana 11 

OITTMMM3MpOBaTb ero xapaKTepMCTMKM KaK BbiCOKO.[(MCITepCHOrO KOMITOHeHTa 

6eTOHHOH CMeCM. Pa3pa6oTaHbi COCTaBbl M TeXHOJIOrM51 ITpOM3BO.[(CTBa 

MeJIK03epHHCTOrO 6eTOHa C HCITOJib30BaHHeM MHHepanbHOrO BbiCOKO.[(HCITepCHOrO 

CaiTOHMT-CO,n:ep)l(ai.IJ:ero KOMITOHeHTa, IT03BOJI51IOI.IJ:ero ITOJiyqMTb M3.[(eJIM51 c: 

ITJIOTHOCTbiO- 2000 - 2020 Kr/M3, ITpe,n:eJIOM ITpoqHOCTM ITpM C)l(aTMM - 41,30 -

73,70 MI1a, Mo,n:yneM yiTpyrocTM - 27800 - 44170 MI1a, o6I.IJ:ei1: ITOpMCTOCTbiO -

4,90 - 16,78 %, Mopo3ocToi1KOCTbiO - F 1100 - F 1400, Bo,n:oiTornoi.IJ:eHMeM ITO 

Macce - 3,65 - 4,35 %, Bo,n:oHeiTpOHMU:aeMOCTbiO - W6 - W10. I1pM 3TOM 

ITOJiyqeHHbie M3.[(eJIM51 COOTBeTCTBYIOT Tpe6oBaHM51M rOCT 26633-2015: MapKaM 

ITO ITJIOTHOCTM D2000- D2200, Knaccy ITO ITpoqHoCTM B30- B55. 

3AMEqAHH51 llO CO)l;EP)KAHHIO H O<l>OPMJIEHHIO 
)l;HCCEPTAI(HOHHOH PAI>OThl 

1) B HaCT051I.IJ:ee speM51 pbiHOK cTponTeJibHbiX MaTepnanoB o6na.n:aeT 

pa3JIMqHbiMM BM.[(aMM ITOpTJiaH,n:U:eMeHTa. I103TOMY He06XO.[(MMO IT051CHMTb Bbi6op 

MapKM ITOPTJiaH.n:U:eMeHTa, MCITOJih3yeMoro B pa6oTe .D:JI51 ITonyqeHM51 

MeJIK03epHMCTbiX 6eTOHOB? 

2) Ha c.61 pa6oThi CKa3aHo, qTo aBTop ITPOM3BO.D:MT M3MepeHM51 

so,n:oiTorJIOI.IJ:eHM51 CCM M OHM o6pa6aTbiBaiOTC51 Ha ITepcoHaJibHOM KOMITbiOTepe c 

ITporpaMMHbiM o6eCITeqeHMeM. qTO 3a ITporpaMMa MCITOJib3yeTC51 M qTO B 

pe3yJibTaTe Bbl.[(aeT ITporpaMMa (3HaqeHH51 KaKHX-TO ITOKa3aTeJieif, CTpOHT 

rpacpMKM MJIM .n:pyroe )? 

3) KaKMM o6pa3oM CCM (BbiCOKO.D:MCITepcHbiH:) B cyxoM BM,n:e paBHOMepHo 

paciTpe,n:eJI51eTC51 B U:eMeHTHOH CMeCH .[(JI51 6eTOHa ( C.87)? 

4) B TpeTbeH: rnaBe .n:nccepTaU:MM .D:JI51 ITonyqeHM51 OITbiTHbiX o6pa3U:OB 

6eTOHa COMCKaTeJib peKOMeH.n:yeT HCITOJib30BaTb 7 o/o CaiTOHMT-CO,n:ep)l(ai.IJ:ero 

MaTepMana OT MaCChi TBep,n:oif cpa3bl. Co6JIIO.[(aJIOCb JIM ,n:aHHOe COOTHOIIIeHMe ITpM 

pa3pa60TKe COCTaBOB 6eTOHHbiX CMeceif, ITpe,n:JiaraeMbiX aBTOpOM B qeTBepTOH 

rnase? 

5) IJoqeMy aBTOp .[(JI51 IT051CHeHM51 BO.[(OCO,n:ep)l(aHM51 KOMIT03MTOB He 

MCITOJib30BaJia BO.[(OTBep,n:oe OTHOIIIeHMe, a BCe o6o51CHeHM51 CTpOMT TOJibKO Ha 

BO.[(OU:eMeHTHOM OTHOIIIeHMM? 

6) HeT IT051CHeHMH, Ha qeM OCHOBbiBaeTC51 Bbi6op ,n:o6aBKH 

MO.D:McpMKaTopa B IT51TOH rJiaBe .[(MCCepTaU:MM ITpM cpaBHeHMM CTOMMOCTM 

pa3pa6oTaHHbiX COCTaBOB C pbiHOqHOH CTOMMOCTbiO MeJIK03epHMCTbiX 6eTOHOB. 

7) B pa6oTe ITpMcyTcTBYIOT oiTeqaTKM, He3HaquTeJibHbie ITYHKTyau:uoHHbie 

OIIIM6KM M CTMJIMCTMqecKMe ITOrpeiiiHOCTM. 

I1pMBe,n:eHHbie 3aMeqaHM51 He CHM)I(aiOT 06I.IJ:yiO ITOJIO)I(MTeJibHYIO OU:eHKy 

ITpe,n:cTaBJieHHOH pa6oThi. ,ll;MccepTaU:M51 Mopo3oBoi1: MapMHbi Bna,n:MMMpoBHbi 

M3JIO)I(eHa TeXHMqecKM rpaMOTHbiM H HayqHbiM 513biKOM. 
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3AKJIIOqEHHE 0 COOTBETCTBHH f(HCCEPTAI(HH KPHTEPHHM, 
YCTAHOBJIEHHhiM TIOJIO)KEHHEM 0 TIPHCY)Kf(EHHH yqEHhiX 

CTETIEHEH 

,[l,11 C cepTaiJYI5I Mopo3oBoti M.B. «MenK03epH11CTbiH 6eTOH c 
11CIIOflb30BaHI1eM CaiiOHI1T-CO.lJ:ep:>KaiiJ:I1X OTXO.li:OB» 5IBfl5IeTC5I 3aKOHl.JeHHOH 

Hayl.JHOH pa60TOH, B KOTOpOH 113flO:>KeHbl HOBbie Hayl.JHO o60CHOBaHHbie 

TeXHI1l.JeCKI1e peiiieHI15I, 1Ip11B0.1J:5IIIJ:I1e K IIOBbiiiieHI1lO 3cpcpeKTI1BHOCTI1 

MenK03epH11CTbiX 6eTOHOB 3a Cl.JeT 11CIIOflb30BaHI15I caiiOHI1T-CO.lJ:ep:>KaiiJ:ero OTXO.n;a 

B Kal.JeCTBe BbiCOK0.1J:I1CIIepCHOrO KOMIIOHeHTa, OIITI1MI1311pyiOIIJ:ero 

cTpyKTypoo6pa3oBaHI1e cMecl1. 

Pa3pa6oTaHHbie COCTaBbl MenK03epH11CTbiX 6eTOHOB C MI1HepanbHbiM 

KOMIIOHeHTOM 11MelOT cyiiJ:eCTBeHHOe 3Hal.JeHI1e .1J:fl5I pa3BI1TI15I CTp011TenbHOH 

oTpacnl1. ABTopecpepaT rronHOCThiO oTpa:>KaeT co.n:ep:>KaHI1e .n;11ccepTai(I1I1. 

OcHOBHbie rrono:>KeHI15I .n;11ccepTai(I10HHOH pa6oTbi rrpe.n;cTaBneHbi B 28 

HaYl.JHbiX rry6ni1Kai(I151X, B TOM l.JI1Cne IIIeCTb pa60T B pei(eH311pyeMbiX HaYl.JHbiX 

113.1J:aHI15IX, BX0.1J:5IIIJ:I1X B Me:>K.n;yHapO.lJ:Hbie pecpepaTI1BHbie 6a3bl .n;aHHbiX 11 CI1CTeM 

I(I1T11poBaHI15I Web of Science, Scopus, 11 ceMb pa6oT, orry6ni1KOBaHHhiX B 

peueH311pyeMbiX Hayl.JHhiX 113.1J:aHI15IX, peKoMeH.n;oBaHHhiX BAK. HoBI13Ha 

11ccne.n;oBaH11H rro.n;TBep:>K.n;eHa rraTeHTOM Ha rrone3H)'IO Mo,n;enh N2156792 11 Hoy-xay 

N2 KT 2017-01. 

06o6IIJ:a5I Bhiiiiel13no:>KeHHoe 11 Yl.JI1ThiBa51 rrpe,n;cTaBneHHbie BhiBO.lJ:hi 11 peKo

MeH.n;ai(I111, 11X .lJ:OCTOBepHOCTb, HayqHyiO HOBI13HY 11 rrpaKTI1l.JeCKYIO 3Hal.JI1MOCTb, 

Cl.JI1Tal0, l.JTO .lJ:I1CCepTai(I10HHa5I pa6oTa «MenK03epH11CTbiH 6eTOH C 

11CIIOflb30BaHI1eM CaiiOHI1T-C0.1J:ep:>KaiiJ:I1X OTXO)J;OB» COOTBeTCTByeT Tpe6oBaHI15IM 

rr. 9 ITono:>KeHI15I o rrp11cy:>K.n;eHI111 yqeHbiX cTerreHeti, YTBep:>K.n;eHHoro 

rrocTaHoBneHI1eM ITpaBI1TenhCTBa P<l> OT 24.09.2013 r. N2 842, rrpe.n;o51Bn5IeMbiM K 

KaH.lJ:I1.1J:aTCKI1M .lJ:I1CcepTai(I15IM, a ee aBTop Mopo3oBa Map11Ha Bna.n;I1M11pOBHa 

3acny:>KI1BaeT IIp11CY:>K.lJ:eHI151 yqeHOH CTeiieHI1 KaH.lJ:I1)J;aTa TeXHI1l.JeCKI1X HayK ITO 

crreu11anbHOCTI1 05.23.05 - CTp011TenhHbie MaTep11anbi 11 113.n;eni15I. 

O<J>uu,uaJJbHhlii onnoHeHT: 

.n;-p TeXH. HayK 110 CIIei(I1anbHOCTI1 

05.23.05 - CTp011TenhHbie MaTep11anbi 11 

113.n;eni15I, rrpocpeccop, 3aBe.n;yiOIIJ:I1H 

Kacpe.n;poti «CTp011TenbHbie MaTep11anbi 

11 crrei(I1anbHbie TexHonorl111» 

<l>fEOY BO «C116A,Il,H» 
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<!>e,n:epaTibHOe rocy,n:apcTBeHHoe 6IO,n:)J(eTHOe o6pa3oBaTeJibHoe yqpe)J(,n:eHIIe 
BbiCIIIero o6pa30BaHII51 «CII6IIpCKIIH rocy,n:apCTBeHHbiH aBTOM06IIJibHO-,n:opO)J(HbiH 
yHIIBepciiTeT>>, ( CII6A,[(l1) 

Tio,n:miCb qyJIKOBOH 11.J1. 3aBep51IO: 
M.H. 6yxapoea 
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