
OT3biB O«<lHIJ;HAJibHOrO OIIIIOHEHTA 

. ua ~uccepTaQHIO Epo4>eesoii HpnnLI BJia~uMuposuhl ua TeMy! ««<lH3HKo-
'. 

MexauuqecKUe CBOHCTBa, 6UOJIOruqecKaSI U KJIUMaTuqecKaSI CTOHKOCTh 

DOpOIDKOBO-aKTHBHpOBaHHhiX 6eTOHOB», npe~CTaBJICHHYIO Ha COHCKaHHe 

yqeuoii cTeneuu Kau~u~aTa TexuuqecKux uayK no cneQnaJILHOCTH 

05.23.05 - CTpouTeJILHhle MaTepuaJihl u H3~eJIUH 

Ha OT3biB npe,n;CTaBJieHbi aBTOpe<i_)epaT H .l(HCCepTaiJ;IDI, COCT05IIIJ:IDI H3 

BBe,n;eHH5l, ceMH rnaB, 3aKmoqeHIDI c HToraMH BbiTIOnHeHHoro wccne.n;oBaHIDI, 

CTIHCKa nHTepaTypbi, BKmoqaJOIIJ;ero 286 HaHMeHOBaHHH, npHnO)I(eHHH. 06IIJ;HH 

o6oeM pa6oThi cocTaBn5leT 318 CTPaHHU:, H3 HHX 41 CTPaHwu;a npw.iio)l(eHHii; 

co.n;ep)I(HT 45 pHCYHKOB H 50 Ta6nHIJ; . . 

AKTyaJILHOCTh TeMhl ~uccepTaQnn. 

,[(n5I CTpOHTenhHOH HH.l(YCTPHH TIOBbiiiieHHe ,n;onroBeqHOCTH 6eTOHa H 

)l(eJie3o6eTOHa 5IBn5leTC5l BeCbMa aKTYaJibHbiM, TaK KaK KOMTIJieKCHOe B03.l(eHCTBHe 

TIOBbiiiieHHbiX CTaTHqecKHX H .l(HHaMHqecKHX Harpy30K, He6naronpH5ITHbiX 

TIOrO.l(HO-KnHMaTHqeCKHX <i_}aKTOpOB, arpeCCHBHbiX · cpe,n; npH B03Be,n;eHHH H 

3KCnnyaTaiJ;HH 3.l(aHHH H coopy)l(eHHH, a TaK)I(e o6'beKTOB ,n;opO)I(HOro 

CTpOHTeJibCTBa npHBO.l(HT K npe)l(.l(eBpeMeHHbiM propyrneHIDIM H3.l(eJIHH, 

KOHCTPYKU:HH, TIOKpbiTHH. 

HaKonneHHhiH npaKTHqecKHH onbiT CBH,n;eTenbcTByeT, qTo Haw6onee 

pau;HoHaJibHO npHMeHeHHe 6eToHoB c KOMnneKCHbiMH MO,n;H<}_}HKaTopaMH. B HX 

COCTaB .l(OTIOJIHHTenbHO K cynepnJiaCTH<i_}HKaTopaM BBO,l1;5ITC5l .l(HCnepCHbie 

KOMTIOHeHTbi HeCKOJibKHX MaCIIITa6HbiX ypOBHeH. HeCMOTP5I Ha MHOroqwcneHHbie 

pa6oThi, onHCbiBaiOIIJ;He CTPYKTYPY H CBOHCTBa 6eTOHOB HOBoro noKoneHIDI, B TOM 

qHCJie CaMoynnOTH5IIOIIJ:HXC5l H nopOIIIKOBO-aKTHBHpOBaHHbiX, .l(O CHX nop He B 

TIOJIHOH Mepe ycTaHOBJieHO BnH5IHHe HX peu;enTypHOrO COCTaBa Ha <i_}H3HKO

MeXaHHqecKHe cBoiicTBa, TPeiiJ:HHOCTOHKOCTb, CTOMKOCTb K 6wonorwqecKHM H 

KJIHMaTHqeCKHM<i_}aKTOpaM. 

AaiUHC!CtWo roc~'A~i'CTNtmbiA 
YMIIU~lPC i4T ET APP~H~,.,,_. 

&lie.~ CTi-'CMwrv~;\. 
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,[{aJihHe:H:rnee HaKormeHHe .n:aHHbiX no npoqHoCTH H TPei.U;HHOCTOHKOCTH 3THX 

MaTepHaJIOB, KHHeTHKe KOpp03HOHHbiX npo:u;ecCOB B HHX n03BOJIHT 

l(eJieHanpaBJieHHO ocyru;eCTBJI.HTb MeponpH.HTH.H no nOBbiiUeHHIO .ll:OJirOBe-qHOCTH 

BbiCOKOTeXHOJIOrHqHbiX 6eTOHOB H .n:pyrHX l(eMeHTHbiX KOMn03HTOB. 

B 3To:H: CB.H3H .n:HccepTaQHOHHa.H pa6oTa EpocpeeBo:H: H.B., nocB.HI.U;eHHa.H 

HCCJie.ll:OBaHHIO cpH3HKO-MeXaHHqecKHX CBOHCTB, 6HOJIOrHqecKOH H 

KJIHMaTHqecKOH CTOHKOCTH nopOIIIKOBO-aKTHBHpOBaHHbiX 6eTOHOB, .HBJI.HeTC.H, 

HeCOMHeHHO, aKTYaJibHOH H . BHOC.HI.U;eH . onpe.z:t:eJieHHbiH BKJia.z:t: B perneHHe 

YKa3aHHo:H: Bbiiiie npo6neMbi. 06 aKTYaJibHOCTH pa60Tbi TaK)l(e CBH.lJ:eTeJibCTByeT 

BbiiiOJIHeHHe .LJ:MCCepTal(HOHHOrO HCCJie.z:t:OBaHH.H . B paMKaX cpyH.z:t:aMeHTaJibHbiX 

HayqHhiX Hccne.n:oBaHHH P AACH H MHHCTpo.H PoccHH, npoBO.lJ:HBIIIHXC.H B 2016 H 

20 18 ro.n:ax. 

CTeneuL o6ocuooauuocTu uayquhJx noJio~euuii · BhiBO~oB u 

peKoMeu~au:uii, c«JlopMyJiupooauuLIX B ~uccepTau:uu. 

HayqHbie nOJIO)l(eHH.H, BbiBO.LJ:bl H peKOMeH.n:al(HH, KOTOpbie npe.z:t:CTaBJieHbl B 

.lJ:HCCepTal(HH, OCHOBbiBaiOTC.H Ha cpyH.z:t:aMeHTaJibHbiX 3aKOHaX XHMHH, cpH3HKO

XHMHqecKOH MeXaHHKH H CTPOHTeJibHOrO MaTepHaJIOBe.z:t:eHH.H. 

Bo BBe.z:t:eHHH COHCKaTeJib o60CHOBaJI aKTYaJibHOCTb TeMbl HCCJie.z:t:OBaHH.H, 

ccpopMyJIHpOBaJI l(eJib H 3a.z:t:aqH HCCJie.z:t:OBaHH.H, .z:t:aJI Ol(eHKY 3HaqHMOCTH 

BbiiiOJIHeHHOH pa60Tbl C TOqKH 3peHH.H HayKH H npaKTHKH, onpe.n:eJIHJI 

MeTO.lJ:OJIOrHqeCKYJO OCHOBY pa60Tbi H nOJIO)l(eHH.H, BbiHOCHMbie Ha 3ai.U;HTy. 

nHTepaTypHbiH o63op nOCB.HI.U;eH aHaJIH3Y OTeqecTBeHHOrO H 3apy6e)l(HOro 

OnbiTa npOH3BO.LJ:CTBa H npHMeHeHH.H pa3JIHqHbiX 6eTOHOB, a TOM qHCJie HOBOrO 

noKoJieHH.H, Hccne.n:oBaHHIO Hx CTPYKTYPhi, cpH3HKO-MexaHHqecKHX cso:H:cTB H 

.LJ:OJirOBeqHOCTH npH :S03.LJ:eHCTBHH CHJIOBbiX Harpy30K, XHMHK0-6HOJIOrHqecKHX 

cpe.z:t: H KJIHMaTHqecKHX cpaKTOpOB. 

B o63ope H3yqeHhi H npoaHaJIH3HpoBaiibi H3BecTHbie .n:ocTH)l(eHH.H H 

TeopeTHqecKHe nOJIO)l(eHH.H .z:t:pyrHX aBTOpOB B o6paCTH C03.LJ:aHH.H nopOIIIKOBO

aKTHBHpOBaHHbiX 6eTOHOB. C.n:enaHbi BbiBO.LJ:bi o nepcneKTHBHOCTH H 

3cpcpeKTHBHOCTH . npHMeHeHH.H ·nOpOIIIKOBO-aKTHBHpOBaHHbiX 6eTOHOB, 



OTHOCXII.{lfXCH K MaTepHarraM HOBOrO TIOKOneHHH. PaU.HOHaJihHOe npHMeHeHHe 

nopOIIIKOBO-aKTHBHpOBaHHhiX · 6eTOHOB .IJ:On:>KHO OCHOBhiBaThCH Ha rny6oKOM 

HCCJie.IJ:OBaHHH CTa6HJihHOCTM HX CBOHCTB B ycnOBMHX B03.IJ:eMCTBHH MeXaHWieCKHX 

Harpy30K H arpeCCHBHhiX cpe.n:, KnHMaTHqeCKHX cpaKTOpOB. 

B u:enoM o63op BhiTIOJIHeH KBarrHcpHU:HposaHHO H CBM.IJ:eTenhCTsyeT o6 

3PY.IJ:HU:HH COMCKaTenH yqeHOH CTeneHH H 3HaHMH HM npe.n:MeTa HCCne.n:osaHHH. B · 

TO )l(e BpeMH B 063ope HMeeTCX MHOrO CChinOK Ha pa60Thi npOII.IJihiX neT, KOTOpbie 

MO)I(HO 6nmo 6ni coKpaTHTb 6e3 y:rn;ep6a ero KaqecTBa. 

Hccne.n:osaHHH .n:HccepTaHTOM nposo.n:HnHCh B .n:sa 3Tana. Ha nepsoM 3Tane 

BhiTIOJIHXnOCh TeopeTMqecKoe 

aKTHBHpOBaHHbiX 6eTOHOB 

o60CHOBaHHe nonyqeHHH 

c . yrryqrneHHoii cTpyKTypoii, 

nopOIIIKOBO

TIO.IJ:06paHbi 

paU:HOHa.JihHbie COCTaBbl 6HOU.H.IJ:HhiX MaTepHa.JIOB; MCCne.n:osaHbi HX npoqHOCTb H 

xapaKTep pa3pyrneHHH npH · so3.n:eiicTBHH MexaHHqecKHX Harpy3oK. Ha BTopoM 

3Tane npose.n:eHbi HCCne.n:osaHHH CTOMKOCTH B 6HOnOrHqecKHX H TeMnepaTypHO

BJia)I(HOCTHhiX cpe.n:ax H npe.n:no)l(eHhi . .IJ:OnroBeqHbie COCTaBbi U:eMeHTHhiX 

KOMTI03HTOB HOBOrO TIOKOneHHH. 

B paMKax nepsoro 3Tana paccMoTpeHa TononorJ1qecKax CTPYKTypa 

· TIOpOIIIKOBhiX 6eTOHOB, ycnOBHble peOJIOrHqecKMe MaTpHU:bl B 

. nnacTHcpHU:HposaHHbiX 6eTOHHbiX · cMecHx I, II 11 III po.n:a. IIpHse.n:eHbi 

MaTeMaTHqecKHe 3aBHCMMOCTH .IJ:nH pacqeTa . cpe.n:Hero . paCCTOHHMH Me)I(.IJ:Y 

qacTHU:3.MM HanonHMTenH H 3anonHHTeJIH B MaTpHu:ax pa3Horo po.n:a, a · TaK)I(e 

npoqHOCTH .IJ:HCnepCHO-HanonHeHHbiX KOMTI03HTOB, OU:eHKM nnaCTHcpHU:Hpyro:rn;ero 

3cpcpeKTa cynepnnacTHcpHKaTopos. Onpe.n:eneHbi peoTexHonorHqecKHe csoiicTBa 

o6hJqHhiX, · nnaCTHcpHU:HpOBaHHbiX U:eMeHTHhiX ·. M U:eMeHTHO-MHHeparrbHbiX 

cycneH3HM, MX so.n:ope.n:yu:HpyiO:rn;He 3<Jl<l>eKTbi. 

IIonyqeHbi pe3ynnTaThi Hccrre.n:osaHHii BnHHHHH Kap6oHaTHO-KBapu:esbiX 

HaTIOJIHHTeJieH C .IJ:HCnepCHOCTbiO KBapu:esoro HanonHMTenH 310-330 M 2/Kr H C 

.IJ:HCnepCHOCThiO Kap6oHaTHOrO . HanonHHTenH 600-920 M 2 /Kr H pa3nHqHhJM 

COOTHOIIIeHHeM .. i<Bapu:esoif . H Kap6oHaTHOH COCTaBnHIOIII;MX B U:eMeHTHhiX 



KOMII03IITaX Ha BO,ZJ;OIIO'Tpe6HOCTb CblpbeBOH CMeCII, npoqHOCTb IIpii II3rii6e If 

C)l(aTIIII. 

C IIOMO~biO <}>II3IIKO-XIIMifqecKIIX MeTO,ZJ;OB IICCJie,ZJ;OBaHIIH BbHIBJieHa pOJib 

6IIOU:lf,ZJ;HOH . .n;o6aBKII Ha IIpOU:eCCbl CTpyKfypoo6pa30BaHIDI U:eMeHTHbiX 

KOMII03IITOB HOBOrO IIOKOJieHIDI. 

B qeTBepToii rnaBe npiiBe.n;eHbi pe3yJibTaTbi Hccne.n;oBaHII.H .n;e<}>opMaTIIBHO

npoqHOCTHbiX CBOHCTB KOMII03IITOB IIpii CTaTifqecKOM If ,ZJ;IIHaMifqecKOM 

Harpy)l{eHII.HX If xapaKTepa IIX pa3pyrneHIDI B 3aBIICIIMOCTII OT peu:enTypHbiX 

<}>aKTOpOB. 

. Y CTaHOBJieHO, qTo BBe,ZJ;eHIIe TOHKO,ZJ;IICIIepCHOrO KBapu:a B COCTaB necqaHOrO 

6eTOHa If npeBpa~eHIIe ero B IIOpOiliKOBO-aKTIIBIIpOBaHHbiH IIpiiBeJIO K 

IIOBbiilieHIIIO TaKIIX IIpOqHOCTHbiX IIOKa3aTeJieH, KaK npe.n;eJI npoqHOCTII Ha 

C)l(aTIIe, npii II3rii6e II Ha pacTIJ:)I(eHIIe npii · pacKaJibiBaHim, .n;o .n;syx II 6onee pa3. 

0TMeqeH IIOJIO)I(lfTeJibHbiH BKJia,ZJ; B pOCT npoqHOCTII MIIKpOKpeMHe3eMa, 

IIMeiO~ero 6onee aKTIIBHYIQ ITOBepXHOCTb, qeM MIIKpOKBapu:. lfciiOJib30BaHIIe 

TOHKO,ZJ;IICIIepCHOrO KBapu:a IIOBJIIDIJIO Ha xapaKTep .n;e<}>opMIIpOBaHII.H o6pa3U:OB -

IIOBbiCIIJIC.H IIX MO,ZJ;YJib ynpyroCTb OT 1 ,3 ,ZJ;O 1, 7 pa3, IIpii 3TOM Ha 20 % CHII3IIJiaCb 

BeJIIfqlfHa npe.n;eJibHbiX .n;e<}>opMaU:IIH, T.e. o6pa3U:bl IIOpOiliKOBO-aKTIIBIIpOBaHHOrO 

necqaHOrO 6eTOHa CTaHOB.HTC.H 6onee ynpyriiMII If . xpyiiKIIMII. llHTepeCHO, qTo 

· IIpH 3TOM ycTaHOBJieH Ka)l(y~IIHC.H napa,ZI;OKCaJibHbiM 3<}><}>eKT - cy~eCTBeHHOe - B 

HeCKOJibKO pa3 - yBeJIIfqeHIIe rrapaMe'IpOB Tpe~IIHOCTOHKOCTII 6eTOHa, KaK 

06b.HCIDieTC.H B pa6oTe, BCJie,ZJ;CTBIIe IIOBbiilieHIDI CU:eiiJieHIDI U:eMeHTHOrO KaMH.H C 

aKTIIBHOH IIOBepXHOCTbiO MIIKpOKpeMHe3eMa. MeTo.n;aMII Jia3epHOH 

IIHTep<}>epOMeTIJIIII ycTaHOBJieH 6onee Hlf3KIIH yposeHb Haqana 

Tpe~IIH006pa30BaHIDI B o6pa3U:aX IIOpOiliKOBO-aKTIIBIIpOBaHHOrO 6eTOHa . IIO 

cpaBHeHIIIO C U:eMeHTHbiM KaMHeM If 06bJqHbiM necqaHbiM 6eTOHOM. 

ITo .n;aHHbiM Jia3epHoii IIHTep<}>epoMeTIJIIII BBe.n;eHIIe 6IIOU:II.n;Hoii .n;o6asKII He 

lf3MeH.HeT B U:eJIOM xapaKTep pa3pyrneHIDI o6pa3U:OB U:eMeHTHOrO KaMH.H, 

xapaKTepii3YIQ~IIHC.H o6pa30BaHIIeM MariiCTpaJibHOH BepTIIKaJibHO HanpaBJieHHOH 

Tpe~IIHbl. 



KaK H cne,ll;OBCLJIO O)I(H,ll;aTh, yBennqeHHe rrapaMerpoB Tpe~HHOCTOHKOCTH 

6eTOHa IIpH )l;06aBJieHHe B ero COCTaB MHKpOKBapu;a H oco6eHHO MHKpOKBapu;a C 

MHKpOKpeMHe3eMOM IIpHBO,ll;HT K cy~eCTBeHHOMy yBeJinqeHHIO )l;eMmjmpyiO~HX 

CBOHCTB IJ;eMeHTHhiX KOMII03HTOB H HX y,ll;apHOH rrpoqHOCTH. 

B WITOH rJiaBe C IIOMO~hiO MeXaHnqecKHX H MaTeMaTnqecKHX MeTO,ll;OB, a 

TaK)I(e KOMIIhiOTepHbiX TeXHOJIOrHH H3yqeHO IIOBe,ll;eHHe o6pa3IJ;OB IJ;eMeHTHhiX 
. . 

KOMII03HTOB B . rrpou;ecce 3KCIIOHHpOBaHH.H B Jia6opaTOpHbiX ycJIOBH.HX IIpH 

B03)l;eHCTBHH TeMrrepaTypHO-BJia)I(HOCTHhiX H 6HOJIOrHqecKHX arpeCCHBHhiX Cpe,ll;. 

EhiJIH Bhi6paHhi ,ll;Ba pe)I(HMa B03)l;eiicTBH.H Ha o6pa3U:hi. IIepBhiH - Bhi,ll;ep)I(HBaHne 

o6pa3IJ;OB B YCJIOBH5IX IIOBhiiiieHHOH BJia)I(HOCTH H rrepeMeHHhiX TeMrrepaTyp. 

BTopo:H: ~ Bhi,ll;ep)I(HBaHne o6pa3u;oB B ycnoBH.HX H3MeH.HIO~HXC.H rroJIO)I(HTeJihHhiX 

n orpnu;aTeJihHhiX TeMrreparyp. B pe3yJihTaTe nonyqeHhi KonnqecTBeHHhie 

3aBHCHMOCTH CTOHKOCTH KOMn03HTOB OT BO,ll;OIJ;eMeHTHOrO OTHOIIIeHH.H, BH,ll;a H 

co,ll;ep)l(aHH.H rnnepnnacTmjmKaTopoB, <l_>yHrHIJ;H,ll;HhiX npenapaTOB, KaMeHHOH 

MYKH, MHKpOKpeMHe3eMa, KBapu;eBhiX HanOJIHHTeJieH H MeJIKHX 3anOJIHHTeJieH. 

· CpaBHHTeJibHhie nccne,ll;oBal-IH.H · noKa3aJIH. ·BhiCOKHe ·noKa3aTeJIH CTOHKOCTH 

nopOIIIKOBO-aKTHBHpOBaHHhiX 6eTOHOB HOBOrO nOKOJieHH.H. 

IJpoBe)l;eHbl HCCJie,ll;OBaHH.H rpH60CTOHKOCTH H <l_>yHrHIJ;H,ll;HOCTH KOMn03HTOB 

B CTaH,ll;apTHOH cpe,n:e MHIJ;eJIHaJihHhiX rpH60B. ~OKa3aHa B03MO)I(HOCTh 

nOBhiiiieHH.H 6HOCTOJ1:KOCTH IJ;eMeHTHhiX KOMn03HTOB nocpe,n:CTBOM BBe,n:eHH.H 

<l_>yHrHIJ;H.IJ:HhiX ,n:o6aBOK - npenapaTOB Ha OCHOBe ryaHH.IJ:HHa, Me.IJ:h- H 

IJ;HHKCO,n:ep)l(a~HX npenapaTOB, a TaK)I(e KOMnJieKCHhiX ,n:o6aBOK, CO,n:ep)Ka~HX 

. nJiaCTH<l_>HKaTOp H 6HOIJ;H.IJ:. 

IIpoBe,n:eHHhie nccne,n:oBaHH.H no ou;eHKe 3HaqeHHH MHilHMaJihHOH 

HHrH6HpyiO~eif KOHIJ;eH-rpaiJ;HH npenapaTa Teflex no OTHOIIIeHHIO K p.H.IJ:Y 

nnecHeBbiX rpH60B - aKTHBHhiX 6no,n:ecTpyKTOpOB C'TpOHTeJihHhiX MaTepHaJIOB -

nOKa3aJIH, qTo <l_>yHrHIJ;H.IJ:HhiH 3<l_><l_>eKT ,n:aHHOrO coe,n:HHeHH.H 3aBHCHT OT BH,n:a 

rpn6oB. TaK, HanpnMep, rpn6 Aspergillusniger npo.HBJI.HJI .n;ocTaToqHo BhiCOKYJO 

. ycToifqHBOCTh DO OTHOIIIeHHIO K 3TOMY . coe,n:HHeHHIO . no cpaBHeHHIO C ,n:pyrHMH 

BH,n:aMH, qTo o6o.HCH.HeTC.H HeO,n:HHaKOBhiMH cpH3HOJIOr0-6HOXHMHqecKHMH · 



oco6eHHocniMM rpH6oB. 0cHOBbiBa51cb Ha 3TMX pe3yJioTaTax MO)KHO yTBep)l(.z:t:aTh, 

qTO Ha npe.n;BapHTeflbHOM 3Taiie MCCfle.I:t;OBaHM51 CTpOMTeflbHblX MaTepHanOB M 

KOHCTpYKQMM Ha npe.n;MeT o6Hapy)KeHM51 6MOIIOBpe)K.IJ;eHMM He06XO.I:t;MMO 

MCCne.I:t;OBaTb BM.I:t;OBOM COCTaB MHKpoopraHM3MOB-6MO.I:t;eCTpYKTOpOB, qTo M 6oinO 

c.n;enaHO B .I:t;MCCepTaQMOHHOM pa6oTe. 3HaHMe BM.I:t;OBOrO COCTaBa 

MHKpoopraHM3MOB-6MO.I:t;eCrpyKTOpOB II03BOfl51eT HaM6onee OIITMManbHO 

IIO.I:t;06paTb 6MOQM.I:t;H)'IO .I:t;06aBKY K CTpOMTenbHbiM MaTepHanaM, 

IIpe.I:t;OTBpaiQaiOnzyiO IIpOQeCC MX 6MOIIOBpe)K.IJ;eHMM. 

B rnecTOM rnaBe · npHBe.n;eHDl pe3ynoTaTbi Mccne.n;oBaHM51 B03.I:t;eMCTBM51 

OIIaCHbiX 6MonorMqecKMX M KnMMaTH:qeCKMX arpeCCMBHbiX cpe.n; Ha QeMeHTHbie 

KOMII03MTbl IIpH 3KCII03MQMM B HaTypHbiX ycnOBM51X qepHOMOpCKOrO II06epe)Kb51. 

flpH 3TOM Bb151BneHbl BM.I:t;bl MHKpoopraHM3MOB, 3aCefl5110IQMXC51 B ycnOBM51X 

nepeMeHHOM Bna)KHOCTM, correBoro · TYMaHa, ynoTpaqmoneTosoro o6nyqeHM51 

( OTKpbiTa51 IIflOIQa.I:t;Ka), IIOBbiiiieHHOM Bfla)KHOCTM M coneBoro TyMaHa (IIO.I:t; 

HaBecoM), a TaK)Ke nocne cTapeHM51 B MopcKOM BO,l(e. BnonHe norMqHo, qTo qMcno 

BM,[(OB MHKpoopraHM3MOB, CIIOC06HDIX K 3aceneHMIO Ha o6pa3eQ, pacTeT C 

yBenMqeHMeM B/L(-oTHorneHM5I; IIOHM)KaeTc51 npH BBe.n;eHMM 6MOQM.IJ:HDIX 

IIpenapaTOB. ilOKa3aHO, qTo 06IQee qlfCflO BM.I:t;OB rpH60B-flMT06MOHTOB, 

cnoco6HoiX K 3aceneHMIO QeMeHTHoro KaMH51, co.n;ep)KaiQero B CBOeM cocTaBe 

nnacTM<l>MKaTop Melflux 1641F, HM)Ke qeM qMcno MHKpOMMQeTOB, BornBneHHhiX 

.n;mr cocTaBa c nnacTM<l>MKaTopoM XM.n;eTan 9y, qTo o6ycnoBneHo, no BM.IJ:MMoMy, 

pa3HDIM BnM51HMeM .n;o6aBKM Iia B/I__(-otnollieHMe. IlpH 3TOM 6MonorMqecKoe 

pa3Hoo6pa3He coo6IQeCTBa 6MomreHKM B03pacTaeT npH nepexo.n;e oT necqanoro 

6eTOHa K 6eTOHaM nepeXO.I:t;HOrO M HOBOrO IIOKOneHM51. 

,lJ;OCTOBepHOCTb H HOBH3Ha uayqubiX DOJIOiKeHHH, BbiBO.Z.OB H 

peKoMeu.r.aQuii, c«JlopMyJiuposauubiX B .z.uccepTaQuu. 

HayqHa51 HOBM3Ha .z:t:MccepTaQMOHHOM pa6oTbi Epo<l>eeBoM H.B. 3aKniOqaeTC51 

B TOM, qTo: 

1. flonyqeHbl KOflMqecTBeHHble 3aBMCMMOCTM M COOTBeTCTB)'IOIQMe 

MaTeMaTMqecKMe MO.I:t;enM, xapaKTepH3YIOIQHe BJIM51HHe peQeiiTypoi IIOpOIIIKOBO-



aKTHBHpOBaHHbiX 6eTOHOB, .· BKJIIOqaJO~HX IJ;eMeHT, rrnacTmpwKaTop, 

TOHKO.[(HCIIepCHbie KOMUOHeHTbl . H MenKHe 3aiiOllHHTenH, a TaK)I(e 6HOIJ;H.[(H)'IO 

.n:o6asKy, Ha xapaKn~pHCTHKH CTPYKTYPI.I, peoTexiionorwqecKHe H cpw3HKO

MexaHwqecKHe CBOMCTBa 6eTOHOB. 

2. Y CTaHOBneHO, qTo BBe.[(eHHe B COCTaB IIOpOIIIKOBO-aKTHBHpOBaHHbiX 

6eTOHOB · OIIpe.n;eneHHbiX rrnaCTHcpHI(Hp)'IO~HX . H 6HOIJ;H.[(HbiX .n;o6aBOK, 

.MHHepanbHbiX HarronHHTeneil . orrTH]\1ani.Horo . rpaHynoMeTPwqecKoro cocTasa 

IIpHBO.[(HT K ysenwqeHHIO rrpoqHOCTH H rrapaMeTPOB Tpe~HHOCTOMKOCTH, a TaK)I(e 

. XHMHK0-6HonorwqeCKOM H KllHMaTwqeCKOM CTOMKOCTH. 

3. BbHIBneH BH.[(OBOM . COCTaB MHKpoopraHH3MOB, 3acemiiO~HXC.H Ha 

l(eMeHTHbiX MaTepHanax pa3lllfqHOrO COCTaBa, IIpH 3KCII03Hl(HH B ycnOBIDIX 

Blla)I(HOrO KnHMaTa qepHOMOpCKOrO rro6epe)l(b.H H MOpCKOM BO.[(bl, KOTOpbie 

ycwnwsaiOT npou;eccbi 6wonospe)l(.n:eHHii. 

B KaqecTse o6oeKTOB wccne.n:osaHIDI wcrronb30BaHbi :u:eMeHTbi pa3nHqHbiX 

rrpoH3BO.[(HTeneil . P<l>, cyrreprrnacnrcpwKaTopbi oTeqecTBeHHoro H 3apy6e)I(Horo 

IIpOH3BO.[(CTBa, HaiiOllHJITenH pa3nHqHoro pa3MepHOtO ypOBH.H, TOHK03epHHCTbie H 

MenKo3epHHCTbie rrecKH MecTopo)l(.n:eHHM P<l> H pa3nlfqHbiX rrpoH3BO.[(HTeneil, 

. 6HOI(H.[(Hble rrperrapaTbi OTeqeCTBeHHOrO IIpOH3BO.[(CTBa. CrreK'rp H 

xapaKTepHCTHKa 06'beKTOB HCClle.[(OBaHH.H BIIOnHe .[(OCTaToqHbl, a HX Bbi60p 

o6ocHoBaH. 

B CBOHX HCClle.[(OBaHIDIX aBTOp IIpHMeHHn COBpeMeHHbie cpw3wqecKHe, 

cpH3HKO-MexaHwqecKlie, cpH3HKO-XHMHqecKHe, 6wonorwqecKHe MeTO.[(bl, 

pernaMeHTHpyeMbie .[(eMCTB)'IO~HMH HOpMaTHBHbiMH .[(OKyMeHTaMH. B 

qaCTHOCTH, rrpH IIpOBe.[(eHHH · 3KCIIepHMeHTOB HCIIOJib30BaHbl KanOpHMeTPIDI, 

TepMHqecKHH H peHTreHOcpa30BbiH aHanH3, MeTO.[(bl OIJ;eHKH 6wonorwqecKOH H 

KllHMaTHqeCKOM CTOHKOCTH l(eMeHTHbiX KOMII03HTOB B na6opaTOpHbiX H, qTO 

qpe3BbJqaifHo sa)I(HO, B HaTypHbiX ycnoBH.HX. KpoMe cTaH.n;apTHbiX cpH3HKO

MexaHwqecKHx CBOMCTB l(eMeHTHbiX KOMII03HTOB OIIpe.n;eJieHbl .[(eMIIcpHp)'IO~He 

csoilcTBa pe3oHaHCHbiM MeTo,i:J,OM, y.n:apHa.H rrpoqHOCTb MeTo.n;oM rra.n;a10~ero 

rpy3a B cooTBeTCTBHH ASTMD 7136, Tpe~HHOCTOHKOCTb qepe3 onpe.n:eneHHe 



3HepreTWieCKHX M CMJIOBbiX xapaKTepMCTMK MaTepMaJia, a TaK)I(e xapaKTep 

pa3pyrneHMH o6pa:3I.J;OB MeTO)l;OM Jia3epHOM MHTepcpoMerpMM. 

II pH npoBe.n;eHMM MCIIhiTaHMM MCIIOJib30BaJIOCb npoBepeHHoe M 

arrecToBaHHoe o6opy.n;oBaHMe. · Pe3yJihTaThi, nonyqeHHhie B pa6oTe, cornacyroTC5l 

c 3KcnepMMeHTaJihHhiMM .n;aHHhiMM .n;pyrMx aBTopoB. A:BTopoM .n;ocTaT011HO 

KOppeKTHO MCIIOJih30BaHbl M3BeCTHbie HayqHhie MeTO)l;bl o60CHOBaHM5I 

IIOJIY11eHHbiX pe3yJihTaTOB, BbiBO)l;OB M peKOMeH,D;aQMM. 

ABTOpecpepaT )l;MCCepTaQMM IIOJIHOCThiO orpa)l(aeT ee OCHOBHOe CO,D;ep)l(aHMe. 

TeopeTuqecKaH u npaKTuqecKaH 3uaquMOCTh pa6oThi 3aKmoqaeTC5l B 

TOM, 1J:TO pa3pa6oTaHa peu;enTypa KOMII03MQMOHHbiX B5l)I(YIIJ:MX, BKJII01J:aiOIIJ;MX B 

CBOM COCTaB cynepnJiaCTHcpHKaTOpbi, 6MOQM)l;Hbie npenapaTbl, TOHKO,ll;MCIIepcHbie 

MMHepaJibHbie CMCTeMbl, 5IBJI5IIOIIJ;MeC5l BhiCOK03cpcpeKTMBHOM OCHOBOM )l;JI5I 

lliHpOKOrO CIIeKrpa CTpOMTeJibHbiX KOMII03MQMOHHhiX MaTepHaJIOB pa3JIH1J:HOrO 

Ha3HatJeHM5l · C ynyqllieHHbiMH yrrpyro,...IIp011HOCTHbiMM CBOMCTBaMM M BbiCOKOM 

CTOMKOCTbiO K 6MOIIOBpe)I(,D;eHM5IM. 

IIpMBe.n;eHhi peKoMeH.n;yeMhie ,D;JI5l npHMeHeHM5I Ha npaKTMKe cocTaBhi 

· IIOpOliiKOBO-aKTMBMpOBaHHhiX 6eTOHOB, o6na.n;a10rn;Me IIOBhiiiieHHOM 

)l;OJirOBe11HOCThiO . B YCJIOBM5IX . B03,D;eMCTBM5I arpeCCMBHhiX 6MOJIOrM1J:eCKMX M 

TeMITeparypHO-BJia)I(HOCTHbiX Cpe.n;. 

IIpe.n;Jio)l(eHhi TexHonorMqecKMe cxeMhi rronyqeHM5I caMoynnoTH5IIOIIJ:MXC5l 

IIOpOIIIKOBO-aKTMBHpOBaHHbiX 6eTOHOB. IIoKa3aHa 3KOHOMM1J:eCKa5l 

3cpcpeKTMBHOCTb MCIIOJib30BaHM5l B IIOpOIIIKOBO-aKTMBHpOBaHHbiX necqaHhiX 

6eTOHOB OTCeBOB KaMHe,D;p06JieHM5l pa3JIM1J:HbiX ropHbiX IIOpO,D;, B TOM 1J:MCJie 

M3BeCTH5IKOB, B Ka1J:eCTBe MeJIKMX 3aiiOJIHMTeJieM M HaiiOJIHMTeJieM pa3JIM1J:HOrO 

pa3MepHOrO ypOBH5I. I10Ka3aHa 3KOHOMM1J:eCKa5I 3cpcpeKTMBHOCTb CTpOHTeJibHhiX 

MaTepHaJIOB C 6MOQM)l;HbiMM .n;o6aBKaMM, o6ecrre1J:MBaiOIIJ;MMM IIOBbJIIIeHHYIO 

6MOCTOMKOCTh MaTepHaJIOB. 

Pe3yJihTaThi Mccne.n;oBaHMM BHe.n;peHhi B OAO «EnhHMKOBcKa5l ,[(IIMK», 

OAO «)l{EK~ 1», rrpoiiiJIM anpo6an;MIO M peKoMeH.n;oBaHhi K BHe.n;peHMIO B ·CPO 

IO)I(HOro <I>e.n;epanhHOro oKpyra PoccMM. 



IIo MaTepHarraM pa6oTbl no):(rOTOBJieHO H . ony6JIHKOBaHo 28 HayqHhiX pa6oT, 

H3 HHX 8 - B u;eH'rparrhHhiX peu;eH3HpyeMhiX H3):(amurx, peKoMeH):(OBaHHhiX BAK, H 

2 pa6oThi, BXO):(~IIJ;HX B Me)l():(yHapo,l1;H)'IO 6a3y ,lJ;aHHhiX Scopus. 

}J;HccepTal(HOHHa~ pa6oTa ~BJI~eTC~ 3aBepiiieHHOM H CO):(ep)I(HT BCe OCHOBHhie 

pa3,1l;eJihi. 

3aMeqauuH no .IJ:HccepTaQuouuoii pa6<ne. 

1. Ha MOM B3rJI~):(, B pa6oTe qacTHqHo cMeiiiRBaiOTC~ npe):(cTaBJieH~ o 

,[(OJirOBeqHOCTH CTPOHTeJibHhiX MaTepHaTIOB KaK HHTerpaTibHOM CBOHCTBe, 

onpe,l1;eAAeMh!M cocTaBoM H CTPYKTypoH: MaTepHarra, H Hx cpoKoM cJiy)l(6hi 

(>KH3HeHHhiM I(HKJIOM ), 3aBHC~IIJ;HM, B TOM qlfCJie OT B03,[(eHCTB~ pa3JIJfqHbiX 

arpeCCHBHhiX cpe):(. 

2. B 3 rnaBe c u;eJihiO Bhi~ClH!H~ MexaHH3Ma ):(eHCTB~ ):(o6aBOK cne):(OBarro 

6hi y):(eJIHTh BHHMaHHe H3yqeHHIO CTPYKTYPhi u;eMeHTHhiX KOMII03HTOB c 

IIpHMeHeHHeM MeTO,[(OB 3JieKTPOHHOH MHKpOCKOIIHH. 

2. nhiJIO 6bi u;enecoo6pa3HO IIpOBeCTH HCCJie,[(OBaHHe He TOJihKO ynpyro

npoqHOCTHhiX, HO H ,1l;pyrHX MeXaHHqecKHX CBOHCTB I(eMeHTHhiX KOMII03HTOB, 

HaiipHMep, HX yca,[(KH H HCTHpaeMOCTH. 

3. 5IBn~eTc~ u;enecoo6pa3HhiM B ):(aJihHeifrneM H3yqeHHe CHHepreTHqecKoro 

,[(eHCTB~ IIOJIHKap60KCHJiaTHOrO cynepnJiaCTH<jlHKaTopa H 6HOI(H,[(HOrO 

npenapaTa Ha OCHOBe COe):(HHeHHH ryaHH,[(Hiia. 
. . . . . 

4. PeKOMeH):(yeTC~ B 6y~yiiJ;HX HCCJie,[(OBaHH~ H3yqHTh He TOJihKO 

o6pacTaeMOCTh pa3pa6oTaHHhiX I(eMeHTHhiX KOMII03MTOB MHKpoopraHH3MaMH IIpH 

3KCII03HI(HH B arpeCCHBHOH cpe):(e, HO H ycTaHOBHTh K03<jl<jlHIJ;HeHT CTOHKOCTH 

MaTepHarroB H H3MeHeHHe Macconornoii(eH~ · arpeccHBHoii cpe):(hi B CTPYKTYPY 

MaTepHaJia. 3TO , II03BOJIHT rtOJIHee OI(eHHTh . 3<jl<jleKTHBHOCTh IIpHMeHeH~ 

pa3pa6oTaHHhiX IIOpOIIIKOBO-aKTHBHpOBaHHhiX 6eTOHOB. 

BniCKa3aHHhie 3aMeqaH~ He BJIH~IOT Ha o6IIJ;ym IIOJIO)I(HTeJihHYJO ou;eHKY 

):(HCCepTal(HOHliOH pa60Thl. 



3aKJno .. euue 0 COOTBeTCTBHH )J;HCCepTa~HH KpHTepHHM, 

ycTauo8JieHHhiM lloJio~euueM o rrpucy~euuu y .. eu~IX cTerreueii. 

,ll;MccepTa~MoHHaH pa6oTa Epo<}leeBoi1: . HpHHbl Bna,n:MMHpoBHbi «<l>M3MKO-

MexaHM~ecKMe CBOHCTBa, 6MOllOrM~eCKa~ M KJlMMaTM~eCKa~ CTOHKOCTb 

nopOlliKOBO-aKTMBHpOBaHHbiX 6eTOHOB» COOTBeTCTByeT n. 9 «IJOJIO:>KeH~ 0 

IIpMCY:>K,[(eHMH ~eHbiX · CTeneHeH», . ~BAAeTC~ 3aKOH~eHHOH Ha~HO-. . . 
. . 

KBaJIMC}mKa~MOHHOH · pa60TOH, B KOTOpOH Ha OC~OBaHMM BbiilOJIHeHHbiX aBTOpOM 

MCCJie,[(OBaHMH perneHa Ha~HO-MCCJie,[(OBaTeJibCKa~ 3a,n:a~a C03,[(aHM~ nopOlliKOBO

aKTMBHpOBaHHbiX 6eTOHOB, CTOMKHX B ycnoB~x Bo3,n:ei1:CTBM~ CMJIOBbiX Harpy3oK, 

6MOJIOrMqeCKMX cpe,n: M KJIMMaTM~eCKMX <}JaKTOpOB, MMeiO~a~ cy~eCTBeHHOe 

3Ha~eHMe ,n:n~ pa3BMTM~ CTPOMTeJibHOro MaTepaanoBe,n:eHM~ M CTPOMTeJibHOH 

. OTpaCJIM B ~eJioM; M . no KpHTepH~M aKTYaJibHOCTM, Hay~HOH HOBM3Hbl, 

npaKTM~eCKOH 3Ha~MMOCTM, · o60CHOBaHHOCTM M ,[(OCTOBepHOCTM BbiBO,[(OB, 

CTeneHM ony6JIMKOBaH~ pe3yJibTaTOB MCCJie,[(OBaHMH, MX anpo6a~MM, 

MeTo,n:onor~ecKoro ypOBH~, . pe,n:aK~MOHHOH no,n:rOTOBKM PYKOnMCM 

,[(MCCepTa~MOHHa~ pa6oTa y,n:oBJieTBOp~eT TPe6oBaHM~M BAK P<I>, 

npe,n:n~BAAeMbiM K H<i~HO-KBaJIM<}JMKa~MOHHOH pa6oTe Ha COMCKaHMe ~eHOH 

cTeneHH KaH,n:M,n:aTa TeXHM~ecKMX HayK, a ee aBTop, Epo<fleeBa HpHHa 

Bna,n:MMHpoBHa, 3acny:>KMBaeT npHcy:>K,n:eH~ eM: ~eHoM cTerreHM KaH,n:M,n:aTa 

TexHM~ecKMX HayK no cne~MaJibHOCTH 05.23.05 - CTPOMTeJibHbie MaTepHanhi M 

M3,n:en~. 

O<I>u~uaJibHhiii onnoueuT: 
,ll;OKTOp TeXHM~eCKMX HayK 

no cne~MaJibHO()TM 05.23.05-:- CTPOMTeJibHbie 

MaTepHanhi M M3,n:en~, rrpo<}leccop, .· . 

3aBe.zzyio~irii Ka<}Je,n:poii «IlpOH3BO,[(CTBO 

cTpOHTeJibHbiX M3,n:enMM M KOHCTPYK~Mii» 

-~~ 
L_ JieJIOB . 

BJia)J;uMup 
BJia)J;HMnpoBu .. 
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o6pa3oBaTeJibHOe ~pe:>K,n:eHMe 
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