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o<l>HU:ll3JlbHOrO OIIIIOHeHTa Ha .IJ:llCCepTaQHOHHYIO pa6oTy "l!epKaCOBa ,[(MHTpll5I 

Bacurr:oeBnqa «llopTrraH,n;QeMeHTDI c .n;o6aBKOM Mo,n;u<Puu:upoBaHH:OIX .n;naTOMHTOB 

ll KOMII03llT:OI Ha llX OCHOBe», rrpe,n;cTaBJieHH)'IO Ha COllCKaHHe yqeHOM CTerreHH 

KaH,n;n,n;aTa TexHnqecKHX HayK no crreu:uarr:oHocTn 05.23 .05- CTponTeJI:OHDie 

MaTepuarr:oi u H3,n;errua 

AKryaJihHOCTh TeMhl. O,n;Hoif H3 ocHOBH:OIX 3a,n;aq coBpeMeHHoro 

CTpOHTeJI:OCTBa 51BIDieTC51 IIOJiyqeHHe ll IIIHpOKOe IIpHMeHeHHe 3<l><l>eKTllBHDIX 

3KOJiornqeCKll qncT:OIX MaJI03HeproeMKllX CTpOHTeJI:OHDIX MaTepllaJIOB, B TOM 

qucrre, Ha QeMeHTHOM OCHOBe. A 3TO B03MO)I(H0 IIpll llCIIOJI:030BaHllll TeXHOJIOrHM, 

II03BOJI51IOII(llX Cyii(eCTBeHHO COKpaTHT:O llCIIOJI:030BaHHe MaTepHaJI:OH:OIX ll 

TOIIJillB0-3HepreTnqecKHX pecypcOB Ha OCHOBe llCIIOJI:030BaHll51 6arraHca 

BHyTpeHHllX CllJI B .IJ:llCIIepCHDIX CllCTeMaX, K KOTOpbiM OTHOC51TC51 BH)I(YII(He 

Beii(eCTBa, a TaK)I(e coBpeMeHH:Oie .n;o6aBKH-HarroJIHHTerru. O,n;HaKo rrpuMeHeHne 

3cp<l>eKTllBHDIX HaiiOJIHeHHDIX QeMeHTOB .IJ:JI51 B:OICOKOKaqeCTBeHHDIX 6eTOHOB 

c,n;ep)I(HBaeTC51 B CB513ll C OTCYTCTBlleM HayqHO 060CHOBaHH:OIX 3aBHCHMOCTeM ll 

peKOMeH,n;aQHM ll B03MO)I(H0 TOJI:OKO IIpll llCIIOJI:030BaHllll TeXHOJIOrHM, 

6a3HpYIQII(llXC51 Ha <i>YH.IJ:aMeHTaJI:OHOM HayqHOM OCHOBe ll CllCTeMHOM aHaJIH3e. 

,[(uccepTaQHOHHa51 pa6oTa "l!epKaCOBa ,[(.B., IIOCB51II(eHHa51 pa3pa60TKe HayqHDIX 

OCHOB IIOJiyqeHH51 ll IIpHMeHeHH51 BbiCOKOaKTllBH:OIX MHHepaJI:OHDIX ,n;o6aBOK, 

IIOB:OIIIIaiOII(llX aKTllBHOCT:O QeMeHTa ll <l>H3llKO-MeXaHUqecKHe CBOMCTBa 6eTOHa, 

51BIDieTC51, HeCOMHeHHO, aKTYaJI:OHOM ll BHOC51II(eM BeCOMDIM BKJia,n; B perneHHe 

yKa3aHHOM BDIIIIe rrpo6rreM:oi. 

CTeneuh o6ocuosauuocTu uayquhiX noJio~euuu, BhiBO,LJ;OB u 

peKoMeu,LJ;au,uu. ,[(uccepTau;noHHa51 pa6oTa "l!epKacoBa ,[(.B. BKmoqaeT 

BBe,n;eHMe, IDIT:O rJiaB, OCHOBHble B:OIBO.IJ::OI, CIIHCOK MCIIOJI:030BaHH:OIX llCTOqHHKOB, 

rrpMJIO)I(eHne. Pa6oTa M3JIO)I(eHa Ha 176 cTaHnu;ax MaiiiMHOIIMCHoro TeKcTa, 

co,n;ep)I(MT 63 pucyHKa, 25 Ta6JIMQ, O.IJ:HO IIpMJIO)I(eHMe, 6M6JIMOrpa<jmqeCKMM 

CIIHCOK co,n;ep)I(MT 138 HaHMeHOBaHHM H3EHCKMM rocYnAPCTBEHHbiA 
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B .n.HccepTaU:HOHHOH pa6oTe rrpHBO.ll.HTC51 o6mHpHbiH JIHTepaTypHbiH 

o63op, I10CB51Iu;eHHbiH HCCJie.ll.OBaHH51M OTeqeCTBeHHbiX H 3apy6e)l(HbiX yqeHbiX B 

06JiaCTH TeOpHH H rrpaKTHKH C03.ll.aHH51 MHHepaJibHbiX B51)l(YIIJ;HX BeiiJ;eCTB C 

.ll.HCITepCHbiMH .ll.06aBKaMH H KOMI103Hll;HOHHbiX CTpOHTeJibHbiX MaTepHaJIOB Ha HX 

OCHOBe. B o63ope HCI10Jib30BaHO MHOrO OCHOBOITOJiaraiOIIJ;HX HCTOqHHKOB 3a 

60JibillOH rrepHO.ll. BpeMeHH, HO, K CO)l(aJieHHIO, He TaK ITOJIHO, KaK XOTeJIOCb 6ni, 

OTpa)l(eHa HH<!lOpMaiJ;H51 3a ITOCJie.ll.Hlle rO.ll.bl, B qaCTHOCTH, Haillll pa60Tbi, 

I10CB51Iu;eHHbie yrraKOBKe qacTHU: B TOHKO.ll.HCI1epCHbiX B51)l(YIIJ;HX CHCTeMaX, 

KOTOpbie BO MHOrOM 06'b51CH51IOT, B TOM qHcJie, H ITOJiyqeHHbie .ll.HCCepTaHTOM 

.n.aHHI>Ie. 

Ha ocHoBe aHaJIH3a JIHTepaTypni .n.HccepTaHT rrpuxo.n.HT K BbiBO.ll.Y o 

u;errecoo6pa3HOCTH C03.ll.aHH51 BbiCOKOaKTHBHbiX MHHepaJibHbiX .n.o6aBOK Ha OCHOBe 

.ll.HaTOMHTa rryTeM ero XHMHqecKOrO MO.ll.H<PHU:HpOBaHH51 H I10JiyqeHH51 C 

rrpHMeHeHHeM TaKHX .ll.06aBOK 6eTOHOB C yrryqmeHHbiMll <PH3HKO-XHMHqecKHMll H 

<PH3HKO-MexaHHqecKHMH cBoiicTBaMH. 

0co6eHHO XOTeJIOCb 6bi OTMeTHTb HHTepeCHbie H HOBbie .n.aHHbie qepKaCOBa 

B.,[(. o rroBbimeHHH aKTHBHOCTH .n.HaTOMHTa 3a cqeT ero aKTHBH3aU:HH coJI51HOH 

KHCJIOTOH, rH.ll.pOKCH.ll.OM KaJibll;H51 H I1HporeHHbiMH yrrrepO.ll.HbiMH qacTHIJ;aMH, 

OCHOBHbiX <PH3HKO-TeXHHqecKHX CBOHCTBaX I10pTJiaH.n.U:eMeHTOB C .n.o6aBKOH 

MO.ll.H<PHU:HpoBaHHoro .n.HaTOMHTa H <PopMHpoBaHHH cTpyKTYPbi H CBOHCTB 

u;eMeHTHbiX KOMI103HTOB Ha HX OCHOBe. 

B .n.HccepTaU:HOHHOH pa6oTe qepKacosa ,[(.B. Bbi51BJieH H .n.oKa3aH 

3KOHOMHqecKHH 34l4leKT rrpH I1pOH3BO.ll.CTBe u;eMeHTHbiX 6eTOHOB Ha OCHOBe 

rropTJiaH.ll.U:eMeHTa C .n.o6aBKOH MO.ll.H<PHU:HpOBaHHOrO .ll.HaTOMHTa, KOTOpbiH 

3aKJIIOqaeTC51 B CHH)l(eHHH CTOHMOCTH 1 M
3 

6eTOHa B 3aBHCHMOCTH OT 

I1pHMeH51eMOH .n.o6aBKll .ll.O 300 py6. OT rrepBOHaqaJibHOH CTOHMOCTH 3a cqeT 

3KOHOMHH u;eMeHTa. 

K CO)l(aJieHHID, B rro.n.pa3,n;erre 5.5 pa6oTbi He rrpHBe,n;eHbi rro,n;po6Hnie 

,n;aHHbie o CBOHCTBax 6eToHa OITbiTHo-rrpoMbimrreHHOH rrapTHH. 



B u:enoM, BhiBO.IJ:hi H peKoMeH.n:au:nn no ncrrono30BaHHIO BhiCOKoaKTHBHhiX 

MHHepanbHbiX .IJ:06aBOK ll KOMII03HTOB C HX IIpHMeHeHHeM, 06Jia.IJ:aiOIIJ:llX 

yn~IIIeHHbiMll cpH3llKO-MeXaHHqecKHMll CBOifcTBaMH, ccpopMynHpOBaHbi 

.IJ:OCTaToqHo qeTKO ll KOHKpeTHO, XOpOIIIO apryMeHTHpOBaHbi ll o60CHOBaHbi ll 

HMeiOT HayqHyiO OCHOBY. 

,II;OCTOBepHOCTh U HOBU3Ha uayqnhiX DOJlO~euuii, BhiBOAOB U 

peKOMeHA3QUH. ,[(OCTOBepHOCTb IIpOBe.IJ:eHHbiX llCCJie.IJ:OBaHHH IIO.IJ:TBep)I(.IJ:aiOT 

IIpHIDITbie COHCKaTeJieM .IJ:OCTaToqHo Ha.IJ:e)I(Hbie ll rrpoBepeHHbie MeTO.IJ:HKH, 

BbiiiOJ1HHBIIIHeC51 B COOTBeTCTBllll C .IJ:eHCTBYIOIIJ:HMll rocy.n:apCTBeHHbiMll 

CTaH.n:apTaMH ll HOpMaTHBHbiMll .IJ:OKyMeHTaMH Ha MeTO.IJ:bi ll3MepeHHH ll C 

IIOMOIIJ:biO IIOBepeHHOrO o6opy.IJ:OBaHH51. HeKOTOpbie CTaH.n:apTH3HpOBaHHbie 

MeTO.IJ:llKH, HaiipHMep XllMHqecKHH aHaJill3 COCTaBa KpeMHe3eMCO.IJ:ep)l(aiiJ:eH 

.IJ:06aBKH, a TaiOKe ll3BeCTHbie MeTO.IJ:bl MaTeMaTHqecKOrO IIJ1aHHpOBaHH51 

3KCIIepHMeHTa, OIIHCaHbi BeCbMa IIO.IJ:p06HO, qero, Ha Haiii B3rJ151.IJ:, 51BHO B 

.IJ:llCCepTaU:HOHHOH pa6oTe He 3aCJiy)I(HBaiOT. 

ConcKaTeneM rnnpoKo rrpnMeiDinHch TaKne coBpeMeHHhie MeTO.IJ:hi 

3KcrrepnMeHTaJihHhix nccne.n:oBaHn:H:, KaK ,II:Tr A, ,[(T A, 3JieKTpOHHa51 

a.n:cop6U:HOHHa51 ll HHcppaKpacHa51 CIIeKTpOCKOIIH51, OIITHqecKa51 ll 3J1eKTpOHHa51 

MHKpOCKOIIH51, llCIIOJ1b30BaJiaCb CTaTHCTnqecKa51 o6pa60TKa pe3yJ1oTaTOB IIpll 

60J1biiiOM 06oeMe 3KCIIepHMeHTOB. 

f1poBe.IJ:eHHDie llCIIDITaHH51 pa3pa6oTaHHbiX COCTaBOB 3cpcpeKTHBHbiX 

IIOpTJiaH.IJ:U:eMeHTOB C .IJ:06aBKOH MO.IJ:HcpHU:HpOBaHHOrO .IJ:HaTOMHTa ll U:eMeHTHbiX 

KOMII03HTOB Ha HX OCHOBe BbiiiOJ1HeHbi rrpocpeCCHOHaJibHO, a IIOJiyqeHHbie 

pe3yJ1oTaTbi He Bbi3biBaiOT COMHeHHH B HX .IJ:OCTOBepHOCTll. 

IlpH peanH3aU:Hll Ha~HbiX IIOJ10)1(eHHH o6ecrreqeHO IIpHBJieqeHHe K 

paCCMOTpeHHIO H3yqaeMOH rrpo6neMbi COBpeMeHHbiX IIOJ10)1(eHHH 

cpyH.IJ:aMeHTaJibHbiX HayK, a TaK)I(e pe3yJ1oTaTOB pa6oT 3apy6e)I(HbiX ll 

OTeqecTBeHHbiX ~eHDIX B o6naCTll TeXHOJIOrHH 6eTOHOB. 

Ha~Ha51 HOBH3Ha rron~eHHDIX pe3ynoTaToB o6ycnoBneHa TeM, qTo: 



- HaJIIHO o60CHOBaH H 3KCIIepHMeHTaJibHO IIO,IJ:TBep)l(,ll;eH BI:.I6op aKTHBHOH 

MHHepaJII:.HOH ,n:o6aBKH - ,IJ:HaTOMHTa H CIIOC06a ero MO,ll;HcpHKaD;HH ,IJ;JUI 

rronyqeHIDI KOMII03HTOB c ynyqrneHHDIMH cpH3HKO-MeXaHHqecKHMH 

IIOKa3aTeJUIMH; 

- ycTaHOBneHI:.I MeXaHH3Mbi HarrpaBneHHOrO perynHpOBaHH51 aKTHBHOCTH 

MHHepannHOH KpeMHe3eMCO,n:ep)l(arn:eii: ,n:o6aBKH, MO,ll;HcpHD;HpOBaHHOH ,IJ;BYM51 

MeTO,IJ:aMH: «HMM06HnH3al(HH» H «C60pKH Ha IIOBepXHOCTH»; 

Bbi51BneHI:.I 3aKOHOMepHOCTH IIOBbiiiieHIDI aKTHBHOCTH n;eMeHTa H 

rrpoqHOCTH l(eMeHTHOrO KaMH51 Ha 21-3 5 % rrpH BBe,n:eHHH BbiCOKOaKTHBHOrO 

,IJ:HaTOMHTa, MO,ll;HcpHU:HpOBaHHOrO COfl5IHOH KHCflOTOH, rH,n:pOKCH,ll;OM KaJibl(IDI H 

IIHporeHHhiMH yrnepO,ll;HbiMH qaCTHI(aMH; 

- ycTaHoBneHI:.I 3aKoHoMepHOCTH cTpyKTypoo6pa3oBaHH51 u:eMeHTHI:.IX 

KOMII03HTOB Ha OCHOBe l(eMeHTa, MO,IJ;HcpHD;HpOBaHHOrO BbiCOKOaKTHBHbiMH 

MHHepannHDIMH ,n:o6aBKaMH, corrpoBO)l(,IJ;aiOrn:eroc51 o6pa3oBaHHeM 

,IJ;OIIOflHHTeni:.HOrO KOnHqecTBa rH,n;pOCHflHKaTOB KaJibl(H51 3a cqeT CB513I:.IBaHH51 

rH,n:pOKCH,IJ:a KaJibl(H51 ,n:o6aBKaMH; 

rronyqeHDI HOBble 3KCIIepHMeHTaJibHI:.Ie ,n:aHHI:.Ie ITO yBenHqeHHIO 

rrpoqHOCTHbiX IIOKa3aTeneii: 6eTOHOB Ha 25-35 % 3a cqeT CHHepreTHqecKOrO 

3cpcpeKTa IIpH coqeTaHHH MO,ll;HcpHU:HpOBaHHOrO ,IJ;HaTOMHTa H rrnaCTHcpHKaTopa. 

CooTBeTCTBHe ,LJ.nccepTau,uu u aBTopecJ>epaTa. Co,n:ep)l(aHHe 

aBTOpecpepaTa COOTBeTCTByeT MaTepHany, IIpHBe,n:eHHOMY B ,ll;HCCepTal(HOHHOH 

pa6oTe, H 51Bn5IeTC51 ee KpaTKHM H3flO)l(eHHeM. 06beM ,ll;HCCepTal(HOHHOH pa60TDI 

,n;ocTaToqeH H coHcKaTeneM BI:.monHeHI:.I Bee ocHOBHI:.Ie TPe6oBaHH51 ITono)l(eHIDI o 

IIOp5I,IJ;Ke IIpHCy)l(,IJ;eHIDI yqeHI:.IX CTerreHeH, rrpe,IJ;b51Bn5IeMI:.Ie K KOMII03Hl(HOHHOMY 

IIOCTPOeHHIO H ocpopMneHHIO ,n:HccepTaiJ;HH H aBTopecpepaTa. 

JIH~HhiH BKJia)J. COHCKaTeJIH. ABTOpOM ccpopMynHpOBaHDI n;enr:. H 3a,n:aqH 

HCCne,n;oBaHHH, IIO,IJ;06paHDI COCTaBI:.I l(eMeHTHDIX KOMII03Hl(HOHHI:.IX MaTepHaJIOB, 

MO,IJ;HcpHD;HpOBaHHbiX BbiCOKOaKTHBHbiMH MHHepaJII:.HbiMH ,n:o6aBKaMH, 

o6pa6oTaHI:.I, rrpoaHaJIH3HpOBaHI:.I H o6o6rn:eHI:.I 3KCIIepHMeHTMbHI:.Ie ,n;aHHI:.Ie H 



,n.pyra5I Ha~Ho-Texm-rqecKa5I HHqJOpMaU:IDI, rronyqeHHaH B pe3yJihTaTe 

rrpoBe,n.eHHhiX HCCJie,li.OBaHHH. 

ABTopoM BhillOJIHeHa orrhiTHo-rrpoMhiiiiJieHHa5I arrpo6au:IDI 3<}l<}leKTHBHhiX 

6eTOHOB Ha I10pTJiaH,li.U:eMeHTe, MO,li.H<}JHU:HpOBaHHOM BhiCOKOaKTHBHOH 

MHHepaJihHOH ,n.o6aBKOH. 

lly6JinKaQuu. OcHOBHoe co,n.ep)l(aHHe ,n.HccepTaU:HOHHoii pa6oThi 

,li.OCTaTOqHo llOJIHO OTpa)l(eHO B orry6JIHKOBaHHhiX pa6oTaX, a TaK)I(e ,li.OJIO)I(eHO Ha 

p5I,ll.e Ha~HO-TeXHHqecKHX KOH<jlepeHU:HH. ~HCCepTaU:HOHHa5I pa6oTa 5IBJ15IeTC5I 

3aBepiiieHHOH H co,n.ep)I(HT BCe OCHOBHhie pa3,ll.eJihl. 

3aMeqaHIDI 110 ,li.HCCepTaU:HH H aBTOpe<}JepaTy: 

1. He coBceM rroHHTHa norHKa KOMll03HU:HOHHoro rrocTpoeHHH HeKoTophiX 

pa1,n.enoB ,n.HccepTaU:HH, HarrpHMep, pa1,n.ena 3. Ha Haiii B3rJIH,ll., 6nmo 61>1 norHqHee 

l10,ll.pa3,ll.eJI 3 .1 06oe,li.HHHTh C COOTBeTCTB)'IOIII;HM MaTepHaJIOM JIHTepaTypHOrO 

o63opa. B rro,n.pa1,n.ene 3.2 pHCYHKH 3.1-3.5 rrpHBe,n.eHhi 6e3 rroHcHeHHii, B 

qacTHOCTH, KaKOH IJ;eMeHT HCI10Jih30BaJIC5I B KOHKpeTHhiX 3KCI1epHMeHTaX 

(6e3,n.o6aBoqHJ>IH M500 HJIH u:eMeHT M400, B03MO)I(HO, c MHHepanhHOH 

,n.o6aBKOH), rrpH KaKOM cpoKe TBep,n.eHIDI H3Mep5IJIC5I rrpe,n.eJI rrpoqHOCTH Ha C)l(aTHe 

o6pa3U:OB, HX pa3Mepb1 H T.ll. 1.JaCTh ,n.pyrHX pHCYHKOB B TOM )l(e H ,n.pyrHX 

rro,n.pa3,n.enax TaK)I(e rrpHBe,n.eHa 6e3 rroHcHeHHM H o6o5ICHeHHM KaK crrpaBoqHJ>Ie 

,n.aHHhie, H 6e3 y~I~;ep6a ,li.J15I CMhiCJia HX MO)I(HO 6niJIO 61>1 BhiHeCTH B I1pHJIO)I(eHH5I. 

2. HecMoTp5I Ha rrpHMeHeHHhie B pa6oTe MeTO,ll.hi MaTeMaTHqecKoro 

llJiaHHpOBaHIDI 3KCI1epHMeHTa H CTaTHCTHqecKOH o6pa60TKH ,n.aHHhiX HeKOTOpbie 

3KCI1epHMeHTaJihHhie 3aBHCHMOCTH rrpe,li.CTaBJieHhl Ha pHCYHKaX (HarrpHMep, pHC. 

3.51-3.52) He KaK MaTeManJqecKHe MO,ll.eJIH, a KaK rrepBHqHJ>Ie JIOMaHbie KpHBhle. 

3. IloqeMy-TO CTaH,n.apTHhie cpH3HKO-MeXaHHqeCKHe CBOHCTBa IJ;eMeHTa B 

p51,n.e cnyqaeB (c. 127) o6o3HaqaiOTC51 KaK peonorHqecKHe H CTPYKTypHo

MexaHHqecKHe CBOHCTBa, XOT5I K llOCJie,li.HHM o6J>IqHO OTHOC5IT ,n.e<}JopMaTlfBHhie H 

B5!3KOCTHhie xapaKTepHCTHKH. 



4. K co)l(arremno, ocTarrc~ He Bbi~CHeHHbiM Borrpoc, .n;o KaKoro rrpe.n;ena 

MO)I(eT paCTH: rrpoqHOCTb :o;eMeHTa C MO)];Mqm:o;MpOBaHHOH .n;o6aBKOH BO BpeMeHM, 

TaK KaK 11pM CTaH.n;apTHOM B03pacTe, KaK 110Ka3biBaeT pnc.4.1, ero IIOTeHIJ;MaJI 

.n;arreKO He McqeprraH, qTo MOrJIO 6bi CJIY)I(MTb )];OIIOJIHMTeJibHbiM pe3epBOM 

3<P<PeKTMBHOCTM rrpe,n;JIO)I(eHHbiX aBTOpOM perneHMH. 

5. He o6o~cHeHo rroBbiiiieHMe Mopo30CTOHKOCTM u;eMeHTa c 

Mo.n;n<Pnu;npoBaHHbiMM .n;o6aBKaMM, TeM 6onee c yqeTOM YKa3aHHOH B Ta6n.4.6 

rrpaKTMqecKM HeM3MeHHOH OTKpbiTOH IIOpHCTOCTM lleMeHTHOrO KaM~ 6e3 

.n;o6aBOK M C .n;o6aBKaMM, XOT~, B03MO)I(HO, 3TH .n;aHHbie OTHOCMJIMCb K pa3HbiM 

Mcxo.n;HhiM ycnoBM~M 3KcrrepHMeHTOB. KpoMe Toro, B .n;nccepTaiiMM He rrpHBe.n;eHbi 

KOHKpeTHbie .n;aHHble 0 BJIM~HMM MO.LJ:M<i>MIIMPYJOIIIMX .n;o6aBOK Ha rrpe.n;eJibl 

npoqHOCTM 6eTOHa Ha paCT~)I(eHMe npM M3rM6e, XOT~ HM)I(e C006IIIaeTC~ 0 

TIOBbiiiieHHOH TpeiiiMHOCTOHKOCTM TaKMX 6eTOHOB. 

5 . HerrO~THO, C KaKOH lleJibiO B COCTaBbl 6eTOHHbiX CMeceif (Ta6JI.5.3) 

BBO)];MJIC~ cynepnJiaCTM<i>MKaTop, eCJIM BO)];OIIeMeHTHOe OTHOIIIeHMe 6biJIO 

TIOCTO~HHbiM, rrpM 3TOM 3a.n;aqM yBeJIMqeHM~ TIJiaCTMqHOCTM CMeCM He CTaBMJIOCb. 

Bo3MO)I(HO no3TOMY o6o3HaqeHHbiH B pa6oTe CMHepreTMqecKMH 3<P<PeKT npn 

COBMeCTHOM .n;eHCTBMM MO.LJ:M<i>MIIMPYJOIIIMX .n;o6aBOK M cynepnJiaCTM<i>MKaTOpa 

OKa3arrc~ He CTOJib 3HaqMTeJibHbiM, B qacTHOCTM, .n;n~ 3KOHOMMM lleMeHTa. TeM 

6oJiee, B npMBe.n;eHHbiX B TIO)];pa3)];eJie 5.2 pacqeTaX COCTaBOB 6eTOHHOH CMeCM TIO 

MeTO.LJ:Y a6COJIIOTHbiX 06'beMOB BBe)];eHMe cyrrepnJiaCTM<i>MKaTopa HMKaK He 

yqMTbiBaeTC~. IJ03TOMY B )];aJibHeHIIIMX MCCJie)];OBaHM~X COMCKaTeJI~ pa3pa60TKY 

OIITMMaJibHbiX COCTaBOB 6eTOHHbiX CMeCeH C MCIIOJib30BaHMeM MO.LJ:M<l>M:o;Mp)'IOIIIMX 

.n;o6aBoK Heo6xo.n;MMO BeCTM c yqeTOM npHMeHeHM~ cyrrepnnacnr<l>MKaTopa. 

06m:ee 3aKJIIOIJ:eHHe DO )J;HCCepTaiJ,HOHHOH pa6oTe. 

,[(nccepTaiiMOHHa~ pa6oTa qepKaCOBa ,[(MMTpM~ BacMJibeBnqa 

«llopTJiaH)];IIeMeHTbl C .n;o6aBKOH MO.LJ:M<i>MIIMPOBaHHbiX .n;MaTOMMTOB M KOMII03MTbl 

Ha MX OCHOBe» ~BAAeTC~ 3aKoHqeHHOH HayqHO-KBaJIM<i>MKaiiMOHHOH pa60TOH, B 

KOTOpOH co.n;ep)I(HTC~ perneHMe aKTYaJibHOH 3a.n;aqn TIOJiyqeH~ 3KOJIOrMqecKM 

qncThiX MaJI03HeproeMKMX lleMeHTHbiX KOMII03MTOB Ha OCHOBe 



nopTnaH~~eMeHTOB c ~o6aBKOM MO~H~H~HpOBaHHOfO ~HaTOMHTa. 

,li;HccepTa~HOHHa.SI pa6oTa B ~enoM OTBeqaeT Tpe6oBaHH.SIM n.9 Ilono)l(eHH.SI o 

npHCY)I(~eHHH yqeHbiX cTeneHeii, npe~'h.SIBn.SieMhiM K KaH~H~aTCKHM 

~HCCepTa~H.SIM, a ee aBTOp qepKaCOB ,li;.B. 3acny)I(HBaeT npHCY)I(~eHH.SI yqeHOM 

CTeneHH KaH~H~aTa TeXHHqecKHX HayK no cne~HMhHOCTH 05.23.05 

CrpoHTenhHhie MaTepHanhi H H3~enH.SI. 

,li;.T.H., npo~eccop, npopeKTop no 
HHHoBa~HoHHOMY pa3BHTHIO <I>rEOY BITO 
«TBepCKOM rocy~apCTBeHHhiM TeXHHqecKHM 

yHHBepcHTeT>>, 3aBe~IOII.J,HM Ka~e~poii 

«flpOH3BO~CTBO CTpOHTenhHhiX H3~enHM H 

KOHCTPYK~HM» 

170026, r. TBeph, Ha6. A~. HHKHTHHa, ~.22 

Ten.: (4822)52-62-92 
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