
OT3LIB OCl>HIJ;HAJILHOrO OililOHEHTA 
.UOKTopa Texm1LieCKHX HayK, .uou;eHTa Huo1eMu.eea AJieKcau.upa Cepreeeuqa 
Ha ,UHccepTaQHOHH)'IO pa6oTy Jlaepoea Ileana IOpbeeuqa Ha TeMy «XHMHKO­

TexttonorHLiecKHe cpaKTOpbI cpopMHpoBaHmI BH6po,UHHaMHLieCKHX CBOHCTB 

BbICOKocpyttKIJ;HOHaJibHbIX u;eMeHTHbIX 6eTOHOB», npe,ll;CTaBJieHH)10 Ha COHCKaHtte 

y-qeHOH CTeneHH KaH,UH,UaTa TeXHHLieCKHX ttayK no Hay-qHOH cneu;HaJibHOCTH 

2.1.5. CTpOHTeJibHbie MaTepHanhI H H3,Uenm1 

)J,JI5I OT3bIBa npe.ucTaBJieH aBTOpecpepaT o6beMOM 28 CTpaHHIJ; H .UHCcepTaIJ;H5I, 

COCT05IIII,a5I H3 BBe,UeHH5I, 5 rnaB, 3aKJIIOLiemrn, cnHCKa COKpaIII,eHHH H ycJIOBHbIX 

o6o3HaLieHHH, cnHCKa JIHTepaTypbI H3 130 HaHMeHOBaHHH H 2 npHJIO:>KeHHH. 

Co.uep:>KaHHe pa6oTbI H3JIO:>KeHo Ha 198 CTPaHHu;ax ManmttonHcHoro TeKcTa, 

BKJUoqaIOIIJ,ero 115 pHCYHKOB If 30 Ta6JIHIJ;. 

1. AKryaJihHOCTh TeMhI .uuccepTau.uouuoro uccJie.uoeauusi 

)J,HccepTaIJ;HOHHa5I pa6oTa JlaBpOBa I1.IO. noCB5IIIJ,eHa HanpaBJieHHIO no 

pacnmpeHHIO o6JiaCTH npHMeHeHH5I BbICOKonpOLIHblX 6eTOHOB B COBpeMeHHOM 

npOMbIIIIJieHHOCTH, KaK aJibTepHaTHBbl MeTaJIJIHLieCKHM MaTepHanaM, 

3KcnnyaTHpyeMbIX B ycnoBH5IX HHTettcHBHhIX .UHHaMHLieCKHX ttarpy3oK. PeIIIeHHe 

3a,UaLIH no nonyLieHHIO 6eTOHOB c BbICOKOH rrpOLIHOCTbIO H 3cpcpeKTHBHblM 

rrorJIOIIJ,eHHeM BH6pau;HOHHbIX Harpy30K no3BOJIHT o6ecrreLIHTb 3aMeHy MeTaJIJIHLieCKHX 

crrnaBoB B p51.z:i:e y3noB H LiacTeii TexttonorHLiecKoro o6opy.uoBaHH5I, rrpOMhIIIIJieHHhIX 

KOHCTpyKu;Hii H cneu;HanhHhIX coopy:>KeHHH. Pa3pa6oTKa TexttonorHH nony-qettll5I 

6eTOHOB c IIOBblllleHHblMH BH6po.ueMncpHp)'IOIII,HMH CBOHCTBaMH npH coxpatteHHH 

BhICOKoii npoLIHOCTH rro3BOJIHT H3roTaBJIHBaTb yKa3aHHbie KOHCTPYKQHH MOHOJIHTHhIM 

crroco6oM cpopMOBaHH5I, HCKJIIOLia5I 3HeproeMKHe BbICOKOTeMnepaTypHbie 

TeXHOJIOrHLieCKHe rrpou;eccoB rrpOH3BO,UCTBa H MOHTa:>K H3,UeJIHH H3 cnJiaBOB LiepHblX 

MeTannoB. B pe3yJihTaTe 3TO npHBe,UeT K coKpaIII,eHHIO rrpoH3BO.UCTBeHttoro IJ;HKJia, 

CHH:>KeHHIO CTOHMOCTH If nOBbIIIIeHHIO 3KOJIOrHLieCKOH 3cpcpeKTHBHOCTH. B 3TOH CB513H 

pa3pa6oTKa Hay-qtto o6oCHOBaHHbIX MeTO.UOB rrpoeKTHpOBaHH5I 6eTOHOB c 3a,UaHHbIMH 

BH6po,UHHaMHLieCKHMH CBOHCTBaMH npe.ucTaBJI5IeT co6oii aKTYaJibH)'IO 3a,UaLiy, 

peIIIeHHe KOTOpoii Tpe6yeT If3Y"lJeHH5I 3aKOHOMepHOCTeii H3MeHeHH5I .UHCCHnaTHBHbIX 

CBOHCTB u;eMeHTHoro 6eTotta OT ero cocTaBa H CTPYKTYPhL 

TaKHM o6pa30M, TeMaTHKa rrpe.ucTaBJieHHoro ,UHccepTau;HoHHoro Hccne.uoBaHH5I 

JlaBpOBa I1.IO. 5IBJI5IeTC5I aKTYaJibHOH H OTBeLiaeT CTpaTerHLieCKHM 3a,UaLiaM pa3BHTH5I 

HayKoeMKHX npOH3BO,UCTB, pecypcoc6epe:>KeHH5I If TeXHOJIOrHLieCKoro cyBepeHHTeTa, 

LITO B nOJIHOH Mepe COOTBeTCTByeT npHOpHTeTaM HayLIHO-TeXHifqecKoro pa3BHTH5I 

PoccHiicKoii <De.uepau;HH. 

I..{e!lblO pa6ombz 5IBJI5IeTc5I pa3pa6oTKa ttay-qtto o6octtoBaHHoro TexttonorHqecKoro 

peIIIeHH5I no nony-qeHHIO BbICOKOnpOLIHbIX 6eTOHOB c ynpaBJI5IeMbIMH 
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BH6po.n:eMmpttp)'IOIIJ;HMI1 H .z:i:ecpopMaTHBHhIMH CBOHCTBaMH .z:t:JUI I i3rOTOBJieHH5I 

npoMhIIIrneHHhIX KOHcTpyKu;tt:H. 

2. CTpyKrypa u co)J.epiKauue )J.uccepTaQHH 

Bo BBe)J.euuH aBTopoM o6ocHoBaHa aKTyanhHOCTh TeMhI ttccne.n:oBaHH5I, 

onpe.z:i:erreHhI ero u;entt H 3a.z:i:a•rn. TaIOKe o6o3HaLieHhI ttayqtta5I HOBH3Ha a npaKTH:LJecKa5I 

3HaLIH:MOCTh accne.n:oBaHH5I. TeMa Bb16paHa B CB5!3H c norpe6HoCThIO B YBeJIHLJeHHH: 

rrepeLIH5I KOHCTPYKIJ;HOHHhIX MaTepaanoB, o6rra.z:i:aIOIIJ;HX 6onee BhICOKH:MH 

.n:eMrrcpttp)'IOIIJ;HMH: CBOHCTBaMH no cpaBHeHHIO c qepHhIMH: MeTannaMH. 0TMeqaeTc5I, 

qTo K TeXHOJIOrHH: npe.z:t:'h5IBJI5IeTC5I Tpe6oBaHHe no, TaK Ha3bIBaeMOH, «yrrrepo.z:t:HOH 

3cpcpeKTHBHOCTH», H oco6yio rrpaKTHLJeCK)'IO BOCTpe6oBaHHOCTh HOCHT H:CKJIIOLJeHHe 

BhICOKOTeMrrepaTypHbIX rrpou;eccoB Ha 3Tarrax H:3rOTOBJieHH5I 3JieMeHTOB H MOHTa)l(a 

KOHCTpyKIJ;HH. 

r JiaBa 1 IIOCB5IIIJ;eHa aHMH3Y COBpeMeHHblX TeXHOJIOrHH C03.z:t:aHH5I MaTepttanOB 

.z:t:JI5I rrpttMeHeHH5I B rrpoMhIIIIJieHHOM crpottTeJihCTBe H MaIIIHHocrpoeHHH. ABTopoM 

paccMarpttBaeTC5I MHpOBOH OIIhIT no rrpHMeHeHHIO pa3JIHqHhIX MaTepttanOB, 

acrronh3yeMhIX B KottcrpyKIJ;H5IX, rro.z:t:Bep)l(eHHhIX B116pau;11tt, H cpaBHHBaIOTC5I 11x 

xapaKTepttcTHKH c B03MO)l(HOCT5IMH BhICOKocpyHKIJ;HOHanhHhIX 6eTOHOB. AHantt3, 

rrpoBe.z:t:eHHhIH aBTOpOM, y6e.z:t:HTeJibHO IIOKa3an IlOTeHu;Han ycrreIIIHOro rrpHMeHeHH5I 

COBpeMeHHhIX 6eTOHOB B pa3JIHLJHhIX o6naCT5IX crpottTeJibCTBa, BKJIJ0qa51 B03Be.z:t:eHHe 

orrop BeTporeHepaTopoB, KapKaCOB 3aBO.lJ:CKHX u;exoB, KOHCTpyKIJ;HH TYHHerre:H, MOCTOB 

H pe3epByapoB. B rrraBe TaK)l(e orrttcaHhI ocHOBHhie TPY.z:t:HOCTH rrp11 rrpoeKTHpoBaHHH 11 

3KcrrnyaTau;tta u;eMeHTHhIX 6eTOHOB B cocTaBe B116poHarpy)l(eHHhIX KOHcrpyKu;tt:H, 

paccMOTpeHhI MeTO.z:t:hl HCCJie.z:t:oBaHH5I TaKHX MaTep11anoB. ABTOpOM .z:i:enaeTC5I BhIBO.z:t: 0 

rrepcrreKTHBHOCTH COCTaBOB, COLJeTaIOIIJ;HX BblCOKHe .z:t:eMrrcpttpyIOIIJ;He CBOHCTBa H: 

HH3KYJO MaTepttanoeMKOCTh KOHcrpyKu;ttM:. B 3aBepIIIeHH:H rrraBhI ccpopMyrrttpoBaHa 

OCHOBHa5I 3a.z:i:aqa, HarrpaBJieHHa5I Ha pa3pa60TKY BblCOKOIIpOLIHOro 

caMOYIIJIOTH5IIOIIJ;eroc51 6eTOHa c BhICOKOH CTOHKOCThlO K .z:t:HHaMHLJeCKHM Harpy 3KaM. 

B r Jiane 2 .n:eTanhHO orrttcaHhI MaTepttanhI, rrpttMeH5IeMhie B pa6oTe, a TaK)l(e 

MeTO.z:t:hI HCCJie.z:t:OBaHH51 H HCIIOJih3yeMoe o6opy.n:oBaHHe. B Hett TaIOKe npHBe.z:t:eHbI 

oco6eHHOCTH pa3pa6oTaHHhIX aBTOpOM MeTO.z:t:OB HCnhITaHHH. 

l\1eTO.z:t:OJIOrHLJeCKa5I OCHOBa BKJIJOqaeT KaK CTaH.n:apTHble, TaK H 

ycoBepIIIeHCTBOBaHHbie MeTO.lJ:HKH. ,ll,JI5I HCCJie.z:t:OBaHH5I MaTepttanOB rrpHMeH5IJIHCh 

COBpeMeHHbie MeTO.lJ:hl XHMHqecKoro, peHTreHOcpa30BOro H TepMHLJeCKOro aHMH3a. 

U:ettTpaJibHOe MeCTO 3aH5IJIH aBTOpCKHe pa3pa60TKH H MO.z:t:HcpHKaIJ;HH o6opy.n:oBaHH51, 

HanpaBJieHHhie Ha ou;eHKY BH6po.z:t:HHaMHLJeCKHX H .z:i:ecpopMaTHBHblX xapaKTepHCTHK. 

CcpopMttpoBaHa HayqHo-MeTo.n:onorttqecKa5I ocHOBa, o6ecrreLIHBaIOIIJ;a5I KoppeKTHOCTh H 

BocnpOH3BO.lJ:HMOCTb rrocrre.n:yio.IIJ;HX 3KCIIepHMeHTMhHhIX H:CCJie.z:t:oBaHHH. 



r JiaBa 3 IIOCB51lll,eHa pa3pa60TKe COCTaBOB BbICOKOcpyHKI.l;I-IOHaJibHblX 6eTOHOB. B 

rnase tt3yqeHbI 3aKOHOMepHOCTH cpopMttposaHtt51 CTPYKTYPbI 6eToHa c BbICOKOH 

crroco6HOCTblO K paccettBaHHIO 3Heprtttt KOJie6aHHH. ABTOpOM c HCIIOJib30BaHtteM 

qttcJieHHoro Mo.n:enttposaHI'.151 reTeporeHHOH CTPYKTYPbI 6eToHa, rrpe.n:cTaBJieHHOH 

rpeM51 cpa3aMH (MaTpttu:a, 3aIIOJIHHTeJib Ii rpaHHU:a pa.3.n:ena cPa.3) BblIIOJIHeHo 

rrporH03ttposaHtte csoilcTB pa3pa6aTbmaeMbIX 6eTOHOB. Oco6oe BHttMaHtte y.n:en51eTC51 

BJII'.151HI'.ll0 MHKpocrpyKTYPbl u:eMeHTHOro KaMH51, B qacTHOCTH 3TTpttHrHTOBOH cpa3bl, Ha 

stt6porrornomeHtte. 

,ll.orroJIHHTeJibHblM u:eneBbIM rrapaMeTpOM KaqeCTBa .IJ:JI51 BbI6paHHOro B pa6oTe 

o6neKTa HCCJie.IJ:OBaHI'.151 BbICTyrraeT yca.n:Ka, .IJ:JI51 CHmKeHI'.151 KOTOpo.H rrpe.IJ:JIO)l(eHO 

ttCIIOJib30BaTb .n:o6asKy Ha ocHose cynhcpoaJIIOMttHaTa KaJibU:I'.151 (Denka CSA20) tt 

6yTHJIU:eJIJI030JibB .IJ:JI51 yrrpasJieHI'.15f rrosepXHOCTHhlM HaT51)1(eHtteM KarrttJIJI51pHOH 

)l(I'.l.IJ:KOCTH. CosoKyrrHbIH 3cpcpeKT OT rrpoTttsoyca.n:oqHbIH .n:o6asKtt Denka CSA20, 

CB513aHHbIH c CHHTe30M KpHCTaJIJIOB 3TTpttHrttTa, Bbipa)l(aeTC51 B yrryqrneHHH 

.n:ecpopMaTHBHbIX Ii .IJ:HCCHIIaTHBHbIX CBOHCTB 6eTOHa. 3To IIO.IJ:TBep)l(.IJ:alOT pe3yJibTaTbl 

Btt6po.n:ttHaMttqecKHX HCIIbITaHHH, ITOKa3bIBaIOlll,He yseJittqeHtte rrorapttcpMttqecKKOro 

.n:eKpeMeHT Ha 4,3-1 7 ,4 % rrptt ITOBbIII.leHHH cyJibcPOaJIIOMHHaTHOH .n:o6aBKH 0 15 % OT 

Macchi u:eMeHTa. B KOM6ttHaU:ttH c 6yTttnu:errrro3orrbBOM rro3ttTHBHbIH 3cpcpeKT OT 

rrpe.n:Jio)l(eHHbIX .n:o6asoK ysenttqttsaeTC51 Ha 4 ... 5 %. 

K HeCOMHeHHbIM .IJ:OCTOHHCTBaM pa6oTbl COHCKaTeJI51 CTOHT OTHeCTH He 

TpHBI'.laJibHblH ITO.IJ:XO.IJ: K perneHHIO ITOCTaBJieHHblX 3a.n:aq HCCJie.n:osaHI'.151. ,Zl.rr51 

rrpose.n:eHI'.151 Btt6po.n:ttHaMttqecKHX HCITbITaHHM aBTOpOM rrpe.n:rro)l(eHa 

3KCIIepttMeHTaJibHa51 ycTaHOBKa .Il:JI5f aHaJIH3a BblHY)l(.IJ:eHHblX Ii CB060.IJ:HbIX KOJie6aHHH. 

C u:enbIO rrosb1rneHtt5I ToqHocTtt orrpe.n:eneHI'.15f norapttcpMttqecKoro .n:eKpeMeHTa 

3aTyxaHH51 rrpe.IJ:JIO)l(eH ycoseprneHCTBOBaHHbIH anropttTM, OCHOBaHHbIH Ha ITOCTpoeHHH 

3KCITOHeHU:HaJibHOH MO.IJ:eJIH cttrHana KOJie6aHHH. ,Zl.JI51 o6ocHOBaHH51 KOppeKTHOCTH 

rrpe.n:rraraeMoro rro.n:xo.n:a asTopoM BbIIIOJIHeHa septtcpttKaU:tt51 rronyqeHHbIX pe3yrrhTaTOB 

HCIIbITaHHH c pe3yJibTaTaMH 1IHCJieHHOro Mo.n:errttposaHI'.151. 

B rnase rrpe.IJ:JIO)l(eH Ii 3KCrrepttMeHTaJibHO o6ocHOBaH KOMITJieKCHbIH ITO.IJ:XO.IJ: K 

rrpoeKTttposaHHIO COCTaBOB 6eTOHOB c 3a.IJ:aHHblMH Btt6po.n:eMrrcpHpYIQlll,HMH 

csoilcTBaMH, BKJI10qa10mtt.H u:erreHarrpasrreHHoe cpopMttposaHtte cTpyKTYPbI 

u:eMeHTHOro KaMH51, MO.IJ:HcpttKaU:HIO Me)l(cpa3HbIX rpaHHU: Ii OITTHMH3aU:HIO peu:errTypbI 

rrocpe.IJ:CTBOM XHMH1IeCKHX .n:o6aBOK. 

B r Jiane 4 rrpe.n:cTasrreHbI pe3yrrhTaTbI 3KcrrepttMeHTaJibHoro ttccrre.n:osaHtt51 

CBOHCTB pa3pa6oTaHHbIX COCTaBOB 6eTOHOB Ii HX OIITHMH3aU:HH. ABTOpOM 

ycTaHOBJieHo, qTo yserrttqeHtte y.n:enhHoro pacxo.n:a u:eMeHTa c 300 .n:o 734 Kr/M3 

rrpttBO.IJ:HT K pocTy rrorapttcpMttqecKoro .n:eKpeMeHTa 3aTyxaHI'.15f s 1,22 pa3a, qTo 

o6b51CH51eTC51 ITOBbIII.leHtteM reTeporeHHOCTH MHKpOCTPYKTYPbl Ii yseJittqeHtteM .IJ:OJIH 

reJieBbIX cpa.3, 3aTPY.IJ:H51IOW:HX pacrrpocTpaHeHtte yrrpyrttx KOJie6aHHH. 



I1ccne,n:oBaHIIe BJIIUIHl151 Ml1HepanbHbIX ,n:o6aBOK TIOKa3aJIO, qTo TIOCJie 7 cyTOK 

TBep.n:eHl151 Ha6mo.n:aeTC51 CHl1)1(eH11e .[(l1HaM11qecKoro MO.[(YJUI ynpyrocnI H 

,n:eMm}mpyiolll,eii cnoco6HOCTl1, CB513aHHOe c IIOTepeii Xl1M11qecK11 HeCB513aHHOH BO.ll:hl. 

IlpH 3TOM 6eTOHbl 6e3 nyu:u:onaHOBblX ,n:o6aBOK ,n:eMOHCTPHPYJOT nyqrnee 

B116ponorJIOll.J,eH11e, IIOCKOJibKY M11KpOKpeMHe3eM cnoco6cTByeT <i>opM11poBaHl1lO 

reneBbIX C-S-H CTPYKTYP· 

I1ccne,n:oBaH11e MOp030CTOHKOCTl1 ITOKa3aJIO, qTo ITOCJie U:l1KJI11qecKoro 

3aMopa)l(l1BaHl151-0TTal1BaHl151 OTITl1MaJibHbie COCTaBbI coxpaH5IlOT CTa611JibHOCTb 

xapaKTep11CTHK, Tor.n:a KaK COCTaBbl c 1136bITKOM pacrn11p5IIOll.J,eii .n:o6aBKM 

,n:eMOHCTPl1PYJOT 3Haq11TeJihHOe CHl1)1(eHHe MO.ll:YJI51 yrrpyroCTl1 (.n:o 60 o/o) 11 

3Haq11TeJihHhIH pocT .n:eMn<i>11poBaH115I BCJie.[(CTB11e 06pa30BaH115I Ml1KPOTPell.J,11H. 

Onpe,n:eneH11e Ko3<l><P11u:11eHTOB n11HeiiHoro TepM11qecKoro pacrn11peHH5I IIOKa3ano, qTo 

.ll:Jl51 pa3pa6oTaHHbIX 6eTOHOB 3TOT napaMeTP HaX0.[(11TC51 B .[(11aIIa30He 

(11,7 ... 12,9)' 1 Q- 6 °C- 1, qTO COIIOCTaBMMO C qepHbIMl1 MeTaJIJiaMl1 11 cyll.J,eCTBeHHO 

Hl1)1(e, qeM y IIOJil1Mep6eTOHOB. 

B rJiaBe 5 npe.n:cTaBJieHbI pe3yJihTaThI Bepmp11Kau:1111 pa3pa6oTaHHhIX MaTep11anoB 

11 npoTOTMIIOB 6eTOHHhIX KOHCTPYKU:11H nocpe.n:cTBOM <P11311qecKoro Mo.n:en11poBaHH5I H 

HaTypHbIX 11CIIbITaHl1H. ABTOpOM BbIIIOJIHeHO MO.[(eJI11poBaH11e pa60Tbl 

B116poHarpy)l(eHHhIX KOHCTPYKU:11H 113 pa3pa6oTaHHoro 6eToHa, BKJI10qa51 Hecyll.J,11i1: 

nopTan <i>pe3epHoro l)]]Y-cTaHKa. CpaBHeHMe pe3yJihTaTOB HaTypHhIX MCIIhITaH11i1 11 

q11cJieHHOfO MO.[(eJIHpoBaHl151 IIOKa3aJIO 11X xopornyio CX0.[(11MOCTb B 3a.[(aHHOM 

qacTOTHOM .[(MaIIa30He. 

TaK11M o6pa3oM, KOMIIJieKCHOe MO.[(eJI11poBaH11e, .[(OIIOJIHeHHOe 

3KCrrepHMeHTaJibHOH npoBepKoii, IIO.[(TBep.n:HJIO a.n:eKBaTHOCTb IIpHMeHeHHbIX 

pacqeTHbIX MO.[(eJieii M npo.n:eMOHCTPMPOBaJIO 3cpcpeKTMBHOCTb HCIIOJib30BaHH51 

BhICOKocpyHKU:110HaJihHhIX 6eTOHOB B BH6poHarpy)l(eHHhIX KOHCTPYKU:115IX 

IIpOMblllIJieHHOfO o6opy.n:oBaHl151. 

B 33KJ11ff'ICHHH rrpe.n:cTaBJieHhI OCHOBHbie HayqH})Ie pe3yJibTaTbI M IIOJIO)l(eHH51, 

IIO.[(TBep)l(.[(alOll.J,11e perneHMe IIOCTaBJieHHbIX 3a.n:aq, a TaK)l(e ccpopMyn11poBaHbl 

peKOMeH.[(aU:MH M nepcrreKTHBbI .[(JI5I .[(aJibHeiinrnx MCCJie.[(OBaHl1H B .n:aHHOH o6JiaCTM. 

IlpuJimKCHHSI co.n:ep)l(aT .n:oeyMeHTaU:HIO, IIO,n:TBep)l(.[(aIOll.J,ylO npaKTW:IeCKYJO 

3HaqHMOCTb pa60TbJ (aKTbl BHe,n:peHH51) 11 arrpo6au:1110 npe.n:cTaBJleHHbJX pe3yJibTaTOB 

(.n:mrnoM rro6e,n:11TeJI5I rrporpaMMhI « YMHHK» ). 

Co,n:ep)l(aH11e aBTope<l>epaTa cooTBeTCTByeT .n:11ccepTaU:MOHHhIH pa6oTe. 

3. CTeneHh o6ocuosauuocTn u JJ.OCTOBepuocTu uay'IHhIX noJioiKeuuu, BhIBOJJ.OB, 

peKOMCHJl.3QHH 

,lJ,ocTOBepHOCTb If o6ocHOBaHHOCTb IIOJlyqeHHbIX B ,n:11ccepTaU:MOHHOH pa6oTe 

pe3yJihTaTOB o6ecne1.UfBaIOTC51 CHCTeMHbIM IIO.[(XO.[(OM K IIJiaHHpOBaHHIO M npoBe.[(eHMIO 



11ccrre.n:oBaHHii. B pa6oTe rrpe,ncTaBrreHo CHCTeMHoe H3JIO)KeHHe 3Kcrrep11MeHTaJihHhIX 

,naHHhIX, HX aHaJIH3 H BbUIBJieHHbie 3aKOHOMepHOCTH, nor11qeCKH Be.n:y.w:11e K 

.n:ocTH)Kemno 3a51BJieHHOii u,entt. TeopeT11qecKHe rroJIO)KeHH51 H 3KcrrepHMeHTaJihHhie 

BbIBOJJ:hl OIIHpaIOTC51 Ha cpyH,naMeHTaJibHbie rrpHHUJfIIbl MexaHHKH KOMII03HTOB, a TaK)Ke 

Ha aHaJIH3 COBpeMeHHhIX JJ:OCTH)KeHHH OTeqecTBeHHbIX H 3apy6e)l(HbIX yqeHbIX B 

o6nacTH BhICOKocpyHKU,HOHaJihHhIX 6eTOHOB. B xo.n:e pa6oThI rrp11MeH5IJIOCh 

cepTHcpHU,HpOBaHHOe H IIOBepeHHOe na6opaTOpHoe o6opy,noBaHHe, a TaK)Ke 

CTaH,napTH3HpoBaHHbie H opHrHHaJibHbie MeTOJJ:HKH HCIIbITaHHH. ,Zl;JI51 aHaJIH3a 

MaTepHaJIOB HCIIOJib30BaJIHCb COBpeMeHHbie cpH3HKO-XHM~eCKHe MeTOJJ:hI: 

peHTreHOcpa30BbIH, .n:11cpcpepeHU,HaJibHO-TepMHqecKHH, KaJIOpHMerp11qecKHH aHaJIH3, 

II03BOJIHBIUHe ycTaHOBHTb B3aHMOCB513H Me)K.n:y COCTaBOM, MHKpOCTPYKTypoii H 

MaKpOCKOIIHtieCKHMH CBOHCTBaMH 6eTOHOB. 

CTerreHh .n:ocToBepHoCTH 3KcrrepaMeHTaJihHhIX ,naHHhIX IIOJJ:TBep)K.n:aeTC51 

KoppeKTHhlM rrpHMeHeHHeM MaTeMaTHqeCKHX MeTOJJ:OB IIJiaHHpoBaHH51 H o6pa60TKH 

pe3yJioTaTOB, a TaK)Ke BaJIH.l(au:11eif .n:aHHhIX l.IHCJieHHOro Mo.n:e1111poBaHl15I c 

pe3ynnTaTaMH HaTypHhIX 11crrh1TaHHii. PacXO)K.l(eHHe Me)K.n:y pacqeTHhIMH H 

3KCrrepHMeHTaJibHhIMH 3HaqeHH5IMH KJIJOqeBbIX BH6po,nHHaMHqecKHX rrapaMeTpOB He 

rrpeBbICHJIO 1 .. . 5 %, qTo HaXOJJ:HTC51 B rrpe.n:enax .n:orryCTHMOH rrorpeIUHOCTH JJ:JI51 

peIUeHH51 HH)KeHepHblX 3a,naq. 

Pe3yJihTaThI .n:11ccepTau,110HHOro 11ccne,noBaHH5I BHe,npeHhI B yqe6Hhiii rrpou,ecc H 

HCIIOJib3yIOTC51 B HayqHO-HCCJie.l(OBaTeJibCKOH ,ne51TeJihHOCTH, a TaK)Ke B peaJihHOM 

rrpOH3BOJJ:CTBe ITO 3aKa3Y rrpOMbIIUJieHHhIX rrpe.n:rrpM51THH. IlonyqeHHhie pe3yJihTaTbJ H 

BhIBO.l(bl He rrpoTHBOpeqaT H3BeCTHbIM HayqHhlM .n:aHHhlM If IIOJJ:TBep)K.l(aIOTC51 20 
rry6JIHKaU,H51MH, B TOM q11cne 10 - B peu,eH3HpyeMbIX )KypHanax, B TOM q11cne 

HHJJ:eKCHpyeMhIX B Me)K.l(yHapo.n:HhIX 6a3aX. 

TaKHM o6pa30M, OCHOBHbie BbIBO.l(bl H peKOMeH.n:au:1111, rrpe.n:cTaBJieHHbie B 

JJ:HCCepTaU,HH H aBTOpecpepaTe, o6oeKTHBHO orpa)KaJOT pe3yJihTaTbl rrpoBe,neHHbIX 

HCCJie,noBaHHH H IIOJJ:TBep)KJJ:aIOT peIUeHHe IIOCTaBJieHHbIX 3a,naq. 

4. HoBH3Ha ttayqHhJX noJio~eHuii, BhIBOJJ:OB u peKoMett.i:i:au,uii, 

c<lmpMyJiuponaHHhIX B .i:i:uccepTau,uu 

IlonyqeHHhie COHCKaTeJieM pe3yJihTaThl H ccpopMynHpOBaHHbie BbIBOJJ:bl o6na,naJOT 

HayqHoH HOBH3HOH, 51BJI5IIOTC51 o6ocHOBaHHbIMH H JJ:OKa3aTeJibHbIMH. B KaqecTBe 

OCHOBHbIX HayqHhIX pe3yJihTaTOB, orrpe.n:en51IO.W:HX HOBH3HY pa60Thl, MO)KHO BbIJJ:eJIHTb 

cne.n:y10.w:11e. ABTopoM ycTaHoBneHhI H TeopeT11qecKH o6ocHoBaHhI npHHU,HllhI 

u:eneHanpaBneHHoro cpopMHpoBaHH51 cTpyKTYPhI BhICOKorrpoqHhIX 

caMOYIIJIOTH5IIO.W:HXC5l 6eTOHOB c 3a,naHHbIMH BH6po,neMrrcpHpyIO.W:HMH H 

.n:ecpopMaTHBHhIMH cBottcTBaMH, 3aKn10qa10.ru:11ec51 B yrrpaBneHHH peu,errTypoii 11 

CBOHCTBaMH Ha pa3HblX MaCIUTa6HbIX ypoBH51X, HanpaBJieHHOM Ha yBeJIWieH11e 



3HTpOilHHHOro q>aKTOpa H CHH)l(eHIDI KaITHJIJI51pHbIX CHJI yca,[(KH Ha MHKpoypoBHe; 

co3.n;aHHH .n;eMmjmpyiomero c11051 Ha rpaHm . .i;e 3ano11HttTem1 H MaTpmJ,hI Ha Me3oypoBHe; 

OilTHMH3aIJ,Hll COOTHOIIIeHH51 ll CBOHCTB KOMilOHeHTOB Ha MaKpoypoBHe. 

y CTaHOBJieHa 3aBHCllMOCTb BH6ponornomaIOIIJ:eH cnoco6HOCTH 6eTOHa OT 

MirnepanbHO-cpa30BOrO COCTaBa ueMeHTHOro KaMH51. )l,oKa3aHa 3cpcpeKTHBHOCTb 

npttMeHeHH51 3JiaCTH-ciHoro KpeMHHttopraHH-ciecKoro IlOJIHMepa ,[(JI51 C03,[(aHIDJ 

.n;eMncpttpyiomero Me)l(cpa3Horo CJI051, a TaK)l(e Hantt-citte cttHepreTtt-ciecKoro 3<l_:><l_:>eKTa OT 

COBMeCTHOro llCilOJib30BaHH51 pacnmp51IOII.J:HX cynh<l_:>OaJIIOMirnaTHbIX .n;o6aBOK ll 

MO,[(H<l_:>H:KaTopoB IlOBepxHOCTHOro HaT51)1(eHirn (6yTHJIUeJIJI030JlbBa) ,[(JI51 KOMITeHCaUH:H 

yca.n;o-ciHbIX .n;ecpopMaUHH. 

B pa6oTe 3KcnepttMeHTaJibHO no.n;TBep)l(.[(eHo, -ciTo pa3pa6oTaHHbie 

TeXHOJIOrH-cieCKHe perneHH51 Il03BOJI5IIOT IlOBbICHTb K03<l_:><l_:>ttutteHT .n;eMn<l_:>ttpoBaHirn 

6eTOHa Ha 45 ... 60 % rrptt BBe,[(eHHH 5 % MO.[(HcpHUHPOBaHHOro 3aITOJIHHTeJI51, a TaK)l(e 

coKpaTHTb co.n;ep)l(aHtte pacrnttp51IOIIJ:ei1 .n;o6aBKH B 1,6 pa3a .[(JI51 nony-qeHH51 

6e3yca.n;o-ciHbIX cocTaBoB BbICOKonpo-ciHoro 6eToHa. Pa3pa6oTaHbI H BHe.n;peHbI 

ycoBeprneHCTBOBaHHbie MeTO,[(HKH H opttrHHaJibHOe o6opy.n;oBaHHe ,[(JI51 3KCnpecc­

oueHKH COBMeCTHMOCTH KOMITOHeHTOB ll Btt6po.n;ttHaMtt-ciecKHX xapaKTepHCTHK 

6eTOHOB. 

5. TeopeTn-ciecKaH u npaKTH-ciecKaH 3Ha-cinMocTb pe3yJihTaTOB ,nuccepTaQnouuoro 

HCCJie,noBaHHH 

TeopeTtt-cieCKa51 ueHHOCTb pa60TbI 3aKJIIO-ciaeTC51 B pacruttpeHHH Hay-qHblX 

npe.n;cTaBJieHHH 0 BJill51HllH MHKpOCTPYKTYPbI ll MHHepaJibHOro COCTaBa ueMeHTHOro 

KaMH5I Ha BH6po.n;ttHaMtt-ciecKHe CBOHCTBa BbICOKOnpo-ciHbIX 6eTOHOB. y CTaHOBJieHbI 

3aKOHOMepHOCTH BJIIDIHIDI 3TTPHHrHTOBOH cpa3bl H o6mei1: CTeneHH KpHCTaJIJIH-ciHOCTH 

CHCTeMbI Ha ,[(HCCHITaTHBH)'IO cnoco6HOCTb MaTepttana. c npaKTH-cieCKOH TO-ciKH 3peHH51, 

aBTOpOM pa3pa6oTaHbI H BHe.n;peHbI Hay-qHo o60CHOBaHHbie TeXHOJIOrtt-cieCKlle 

perneHIDI, o6ecne-cittBaIOIIJ:He nony-qeHne BbICOKonpo-ciHbIX 6eTOHOB c 3a.n;aHHhIM 

<l_:>yHKUHOHaJibHbIMH CBOHCTBaMH. Pa3pa6oTaHHhie peuenTypbI H MeTO.[(HKa no.n;6opa 

KOMITOHeHTOB II03BOJI51IOT ueneHanpaBJieHHO perynttpoBaTb COOTHOilleHne Me)l(.n;y 

.n;eMn<l_:>ttpoBaHtteM H .n;e<l_:>opMaTHBHOCTbIO 6eToHa. Ba)l(HbIM rrpaKTtt-ciecKHM 

pe3yJibTaTOM 51BJI51.eTC51 ,[(0Ka3aHHa51 3KOHOMtt-cieCKa51 3<l_:><l_:>eKTHBHOCTb: CHH)l(eHHe 

ce6ecTOHMOCTH pa3pa6oTaHHbIX COCTaBOB ITO cpaBHeHHIO c 3apy6e)l(HbIMH aHanoraMH:, 

a TaK)l(e coKpaIIJ:eHtte pacxo.n;a .n;oporocT051IIJ:ei1 pacrnHp51IOIIJ:eH .n;o6aBKH B 1,6 pa3a. 

TipaKTtt-ciecKa51 BOCTPe6oBaHHOCTb M peantt3yeMOCTb nony-qeHHhIX pe3ynI>TaToB 

IlO.[(KpenneHbl ycneillHbIM BHe.n;peHHeM 6eTOHOB ,[(JI51 H3rOTOBJieHIDJ CTaHHH 

HCITbITaTeJibHoro o6opy.n;oBaHH51, HecyIIJ,ttH KapKac <l_:>pe3epHoro cTaHKa c 1TI1Y, o -qeM 

CBH,[(eTeJibCTByeT aKT OilbITHO-npott3BO,[(CTBeHHOH anpo6autttt Ha npe.n;npmITHH 000 
«CKAH TEXHOJIO)],)KJ12015». 



Pa3pa6oTaHHble MeTO,IIJ1KH ttCIIbITaHttli H 3KcnepttMeHTaJihHoe o6opy.noBaHtte 

BHe.npeHbl B yqe6Hblll H HayqHo-ttccrre.noBaTeJibCKHH npou:ecc. 

6. Ilo.IJ.TBep~euue ony6JIHKOBaHHLIX ocuoBHhIX pe3yJihTaToB .11.uccepTau.uu B 

uayqnhIX U3.IJ.3HHHX 

Pe3yJihTaTbI ttccrre.noBaHttH ony6rrttKOBaHbI B 20 HayqHhIX pa6oTax. OcHOBHbie 

pe3yJibTaTbl H BblBO.IJ:bl .IJ:liCCepTaU:IIOHHOH pa60Tbl H3JIO)l(eHbl B 13 HayqHbIX 

ny6rrIIKau:m1x, B TOM qlfcrre B 10 HayqHbIX pa6oTax, ony6rrIIKOBaHHblX B 

peu:eH3HpyeMbIX HayqHbIX li3.IJ:aHmIX, B KOTOpbIX .IJ:OJI)l(Hbl 6bITb ony6rrIIKOBaHbl 

OCHOBHbie HayqHbie pe3yJibTaTbl .IJ:liCCepTaU:IIH Ha COliCKaHIIe yqeHOH CTeIIeHII 

KaH.IJ:H.IJ:aTa HayK, Ha COliCKaHIIe yqeHOH CTeneHII .IJ:OKTOpa HayK; B Tpex HayqHbIX 

pa6oTaX B peu:eH3ttpyeMbIX HayqHbIX H3.IJ:aHIUIX, HH.IJ:eKcttpyeMbIX B Me)l(.IJ:yHapO.IJ:HOM 

6a3e .naHHbIX II CIICTeMe U:IITttpoBaHIDI SCOPUS. TexHttqecKaJI HOBII3Ha perneHttH 

IIO.IJ:TBep)l(.IJ:eHa naTeHTOM P<l> Ha tt3o6peTeHtte N2 2820187 (30.05 .2024). 

Ily6rrIIKaU:lili aBTOpa B IIOJIHOH Mepe OTPa)l(aIOT OCHOBHOe co.nep)l(aHIIe Ii HayqHbie 

BbIBO.IJ:bl .IJ:liCCepTaU:lili. 

7. BonpocLI u 3aMeqauuH no .11.uccepTau.uouuoii pa6oTe 

1. B pa3.nerre 3 .1 ( CTP. 71) .nm1 IIO.IJ:TBep)l(.IJ:eHIDI rttnoTe3bI o Korre6aTeJibHOM 

.IJ:Bli)l(eHHli 51.IJ:pa 3aIIOJIHIITeJI51-.IJ:eMmpepa aBTOp IIpII6eraeT K aHaJili3Y JIHIIlb 2 

KoHqmrypau:ttH: Mo.nerrII II3 4 paccMOTPeHHbIX B Ta6rrIIu:e 14, a ttMeHHO K3 tt K4, 

.neMOHCTPIIPY51 IIpH 3TOM noqTH .IJ:ByxKpaTHOe CHH)l(eHHe co6CTBeHHOH qacTOTbl. 

0.nHaKO aBTOpOM He OIIHCaH MaTepHaJI 51.IJ:pa (T<l>-10), OKa3bIBaIOmHH TaKOH 

3cpcpeKT. KpoMe Toro, BapnttpoBaHHe O.IJ:HOBpeMeHHO HeCKOJibKIIX napaMeTPOB 

MO.IJ:eJIII He II03BOJI51eT ycTaHOBHTb liX BKrra.n B H3MeHeHtte paccqHTbIBaeMOH 

BeJIHqHHbl. 

2. qeM o6'b51CH5leTC51 BbI6op MeJIK03epHIICTOro 6eTOHa B KaqecTBe o6neKTa 

.IJ:HcpcpepeHU:HaJibHOro TepMWieCKOro aHaJIH3a .IJ:JI51 ycTaHOBJieHH51 BJIH51HH51 

.no6aBKH Denka Ha cpopMttpoBaHHe 3TTPHHrIITa? MHoroKOMIIOHeHTHa51 cttcTeMa 

C03.IJ:aeT CJIO)l(HOCTli .IJ:IT51 o6neKTHBHOM HHTepnpeTaU:lili TeIIJIOBblX 3cpcpeKTOB Ha 

.nepIIBaTorpaMMax. BnI3brnaeT Bonpoc oTcyTcTBHe Ha pIICYHKe 30 ( CTP. 80) 

xapaKTepHbIX 3H.IJ:03cpcpeKTOB .IJ:JI51 pa3JIO)l(eHII51 IIOpTJiaH.IJ:liTa (-460-550 °C) Ii 

Kap6oHaToB KaJihU:H51 (-700-800 °C). 

3. B qeM 3aKrrIOqaeTc51 MeTo.norrorH51 pa3pa6oTKH BhICOKocpyHKU:HOHaJihHhIX 

caMOYIIOTH51IOmHXC.H 6eTOHOB B pa3.nerre 3.2? l13 TeKCTa .IJ:HCCepTaU:Hli crre.n:yeT, 

qTo aBTOpOM ocym:ecTBJieH JIHIIlb no.n:6op peu:enTypbl Ha OCHOBe peKOMeH.n:au:ttJ.I 

H3 JIHTepaTypHblX liCTOqHHKOB. 

4. Ha CTp. 112 B pa3.n:erre 3 .2 .2 OIIHCbIBaeTC51 IIOKpbITHe IIOBepxHOCTli 

3aIIOJIHHTerreM., O.IJ:HaKO He IIpHBe.IJ:eHhl .naHHhie 0 CTa6IIJibHOCTH IIOKpbITH51 B 



rrpou:ecce TBep.n;emrn M 3Kcm1yaTaU:MM, a TaK)l(e o BJIIDIHMH Ha a.nre3HIO K 

u:eMeHTHOH MaTpHu:e. KpoMe Toro, He rrepese):(eHbI cse.neHM51 o npoqHOCTHhIX 

HCilhITaHIDIX o6pa3U:OB c MOAHcpHU:HpOBaHHhIM 3aITOJIHMTeJieM, ITOCKOJihKY 

IlOKphITHe 3aITOJIHHTeJieH pe3HHOil0):(06HhIM MaTepHaJIOM MO)l(eT npMBeCTH K 

CHH)l(eHHIO He TOJihKO ):(ecpopMaTMBHhIX, HO 11 npoqHOCTHhIX 110Ka3aTerreH. 

5. B pa3.nerre 4.5 asTopoM HCTIOJih3yeTC51 MeTOA MaTeMaTHqecKoro nrraHHposaHM51 

3KCrrepHMeHTOB ):(JI51 OilTHMH3aU:HH COCTaBa 6eTOHa, O):(HaKO HH AAA OAHOro H3 

orrTHMH3HpyeMhIX noKa3aTerreif KaqecTBa (ycaAKa, AHHaMHqecKHH MOAYJih 

ynpyrocTM, rrorapHcpM11qecKHH AeKpeMeHT 3aTyxaHH51) He rrpHBeAeHhI 

norryqeHHhie ypaBHeHH51 perpeccMH, qTo He 3aTpyAmieT o6'beKTHBHhIH aHaJIH3. 

6. CpaBHHTeJihHhIH aHaJIH3 pa3pa6oTaHHhIX B<l>CYE npoBOAHTC51 B ocHOBHOM c 

TpaAHU:HOHHhIMH MaTepHarraMH (qyryH, cTarrh) H 6eTOHOM Ha ocHoBe Nanodur. B 

TO )Ke BpeM51, AAA IIOJIHOThI KapTHHhI KOHKypeHTOCITOC06HOCTH ll,errecoo6pa3HO, 

6hIJIO 6hI npHBeCTH np51MOe COITOCTaBJieHHe BH6po.n;eMncpHpYJOI1I,HX CBOHCTB H 

y.n;eJihHOH CTOHMOCTH c cospeMeHHhIMH BhICOKOHaITOJIHeHHhIMH 

IlOJIHMep6eTOHaMH, KOTOphie aKTHBHO npHMeH5IIOTC51 B BhICOKOTOqHOM 

MaIIIHHOcrpoeHHH. 

7. B pa6oTe BCrpeqaeTC51 HeKoppeKTHOe HCIIOJih30BaHMe TepMHHOB, Hanp11Mep: 

• aBTOp He o6ocHOBaHO o6'be):(HH51eT 110H51TH51 «BhICOKocpyHKll,HOHaJihHhIH» H 

«BhICOKOrrpoqHhIH» 6eTOH rrpH OilHCaHHH o6'beKTa HCCJieAOBaHH5I; 

• Ha crp. 5 HCilOJih30BaHO CJIOBOcoqeTaHHe «ll,eMeHTHOe JIHThe» B KOHTeKCTe 

KOHKypeHTOCITOC06HOCTl1 TeXHOJIOrHH 6eTOHa; 

• Ha crp. 8 aBTOp OilHChIBaeT «B3aHM03aBHCHMOCTh» COCTaBa H 

BH6ponorrroI1I,aIOI1I,eii cnoco6HocTM 6eToHa; 

• Ha crp. 100 TeXHOJIOrHqecKHH IlOKa3aTeJih AHaMeTp pacnJihIBa H3 KOHyca 

XarepMaHHa OTHOCHTC51 K peorrorHqecKHM CBOHCTBaM; 

• Ha crp. 147 Pa3AeJI 4.5 «MHoroKpHTepHaJihHa51 OITTHMH3all,H51 . .. » 

pe3yJihTaTOB TaKOH 011THMl13aU:HH He COAep)l(HT. 

BhICKa3aHHhie 3aMeqaHIDI He 51BJI51IOTC51 KpHTHqHhIMH, HOC51T peKoMeH.n;aTeJihHhIH 

xapaKTep H He CHH)l(aJOT o6I1I,ee ITOJIO)l(HTeJihHOe BneqaTJieHHe 0 AHCCepTall,HOHHOH 

pa6oTe. 

8. 3aKJnoqeuue 

)J,MccepTaU:MOHHaH pa6oTa Jlasposa l1saHa IOphesMqa Ha TeMy «XHMHKO­

TexHorrorHLiecKHe cpaKTOphI cpopMHpOBaHIDI BH6pOAHHaM11qecKHX CBOHCTB 

BhICOKocpyHKU:HOHaJihHhIX u:eMeHTHhIX 6eTOHOB» rrpeACTaBJI51eT co6oii 3aBepIIIeHHYIO 

caMOCT051TeJihHO BhIITOJIHeHHYJO HayqHO-KBaJIHcpHKall,HOHHYJO pa6oTy, B KOTOpOH 

COAep)l(HTC51 peIIIeHHe HayqHoii 3aAaqH ll,erreHanpasrreHHoro cpopMHposaHIDI 

AeMncpHpYJOI1I,HX H AecpopMaTHBHhIX CBOHCTB ll,eMeHTHhIX 6eTOHOB 3a cqeT yrrpasrremrn 



Xl1Ml1KO-TeXHOJIOr11qecKl1Ml1 cpaKTOpaMl1 Ha M11Kpo-, Me3o- 11 MaKpoypoBHe, l1MeJOII(eii 

3Haqett11e .ri:mr pa3Bl1Tl1~ CTPOHTeJII>Horo MaTep11aJI0Be.ri:eH~. 

yql1TbIBa~ aKryaJibHOCTb TeMbI 11cc11e.ri:oBaH11~, TeopeT11qecKym 11 HaY"lJHYJ-0 

HOBI13Hy, npaKTHqecKym 3Haq11MOCTb pa60TbI, cq11Ta1-0, qTo .ri:11ccepTau:11~ Ha TeMy 

«X11M11Ko-TexH011or11qecK11e cpaKTOpbI <!JopM11poBaH11~ B116po.ri:11ttaM11qecK11x cBoiicTB 

BbICOKocpyHKQ110HaJibHbIX u:eMeHTHbIX 6eTOHOB» COOTBeTCTByeT Tpe6oBaH~M nn. 9-14 
«I1oJIO)l(eH~ o nop~.ri:Ke np11cy)l(.IJ:eH11~ Y"lJeHbIX cTeneHeii», yTBep)l(.IJ:eHHoro 

I1ocTaHOBJieH11eM I1paB11TeJibCTBa P<I> OT 24.09.2013 r. N!~ 842 B .ri:eiicTBYJOII(eii 

pe.ri:aKQl111, npe.z:i:b~BJI~eMbIM K .ri:11ccepTaQl10HHbIM pa6oTaM, npe.ri:cTaBJieHHbIM Ha 

co11cKaH11e Y"lJeHoii cTeneH11 KaH.ri:11.ri:aTa ttayK, a ee aBTop Jlaspos Hean IOpbesuq 

3aCJIY)l(l1BaeT np11cy)K.IJ:eH~ Y"lJeHOH CTeneHH KaH.IJ:l1.IJ:aTa TexH11qeCKl1X HayK no 

HaY"lJHOH cneu:11aJibHOCT11 2.1.5. CTP011TeJibHh1e MaTep11aJihI 11113.z:i:err11~. 

O<f>uI.J,uaJihHhiii onnoueuT: 
.IJ:OKTOp TexH11qecKl1X HayK no 

cneu:11aJibHOCT11 2.1.5. CTpo11TeJihHbie 

MaTep11aJibI H 113.IJ:eJI~, .IJ:OQeHT, .ri:ou:eHT 

Kacpe.ri:phl CTpo11TeJII>Horo 

MaTep11aJIOBe.ri:eH11~ <I>e.ri:epaJibHOro 

rocy.ri:apcTBeHHoro 61-0.ri:)KeTHoro 

o6pa3oBaTeJibHoro Y"lJpe)K.ri:eH~ 

BbICIIIero o6pa30BaH~ 

«HaQHOHaJibHbIH 11ccrre.ri:oBaTeJibCKl1H 

11ocKOBCKl1H rocy.ri:apCTBeHHhlH 

cTpo11TeJibHbIH ytt11Bepc11TeT>> 

Huo3eMI.J,eB AJieKcaHJJ:P Cepreesuq 
«_d!_» de~ 2026 r. 
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