
YTBEP)K,l(AIO 
ITepBbiH npopeKTop <I>rEOY BO «CaHKT

ITeTep6yprcKMif rocy,ll;apcTBeHHhiH 

OT3biB 

<Pe,ll;epanbHOro rocy)J;apcTBeHHoro 6IO)J;)I(eTHoro o6pa3oBaTeJII>Horo yqpe)I()J;eHM.SI 

BbiCIIIero o6pa30BaHM.SI «CaHKT-ITeTep6yprcKMH rocy,ll;apCTBeHHbiH 

apXMTeKTypHO-CrpOMTeJihHbiH ymmepCMTeT>> Ha )J;MCCepTaQMOHHyiO pa6oTy 

ITonoBa ,[.(MMTpM.SI IOpneBM"IJa Ha TeMy «ITOBhiiiieHMe 3<l><l>eKTMBHOCTM TeKCTMJih-

6eToHa», npe,ll;CTaBJieHHyiO Ha COMCKaHMe y"IJeHOH CTeTieHM KaH)J;M)J;aTa 

TeXHM"IJeCKMX HayK 

no cneu;ManhHOCTM 05.23.05- CrpoMTeJibHbie MaTepManhi M M3)J;eJIM.SI 

,[.(JI.SI OT3biBa npe,ll;CTaBJieHbl aBTOpe<l>epaT M )J;MCCepTaQM.SI, COCTO.SIIII;a.SI M3 

BBe)J;eHM.SI, TI.SITM rJiaB, 3aKJIIO"lleHM.SI, CTIMCKa JIMTepaTypni M npMJIO)I(eHMH. Pa6oTa 

M3JIO)I(eHa Ha 179 CTpaHMQaX MaiiiMHOTIMCHOrO TeKca, BKJIIO"IJaiOIII;ero 69 

pMCYHKOB, 52 Ta6JIMIJ;bl, 122 HaMMeHOBaHM.SI JIMTepaTypHbiX MCTO"IJHMKOB, CeMb 

npMJIO)I(eHMH (Ha 12 CTpaHMQaX). 

AKryaJihHOCTh ,LJ,nccepTau;uouuoii pa6oThi 

I1CXO)J;.SI M3 COBpeMeHHbiX TeH)J;eHQMM CTpOMTeJibCTBa, HanpaBJieHHbiX Ha 

C03)J;aHMe KOM<l>OpTHOH cpe,ll;bl o6MTaHM.SI "IJeJIOBeKa, B TOM "lJMCJie 3a C"IJeT 

MCTIOJib30BaHM.SI ,1J;OCTM)I(eHMH apXMTeKTypHOfO MaTepMaJIOBe,n:eHM.SI, BCTaeT BOTipOC 

pa3pa60TKM TaKMX CrpOMTeJibHbiX MaTepMaJIOB, CTIOC06HbiX o6ecne"IJMTb He TOJibKO 

Ha,n:e)I(HOCTb C03)J;aBaeMhiX coopy)l(eHMH, HO M paCIIIMp.SIIOIII;MX B03MO)l(HOCTM 

apxMTeKTypni. AKTyanhHhiM .SIBJI.SieTc.SI pa3pa6oTKa TOHKOcTeHHhiX apMMpoBaHHhiX 
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KOMII03IfTOB, TaKifX KaK TeKCTifJib-6eTOH, IfCIIOJib30BaHife KOTOpbiX II03BOmieT 

COKpaTifTb 3HeproeMKOCTb If MaTepHaJIOeMKOCTb coopy)l(eHHH, pacnmpHTb 

06JiaCTif IIpHMeHeHIDI 6eTOHa If OTKpbiBaeT HOBbie B03MO)I(HOCTif B apXHTeKType 

IIpH C03,[1;aHiflf IIpOCTpaHCTBeHHbiX If <}_)HJIHrpaHHbiX <i_)opM. 

0,l1;HaKO TOHKOCTeHHbie 6eTOHHbie KOHCTpyKQiflf IIO,[I;Bep)l(eHbl BJIIf.HHifiO 

yca,[I;OqHbiX ,[l;e<i_)opMaQHH If o6pa30BaHifiO rpei:o;IfH, qTo IIpHBO,ll;IfT K 

3HaqifTeJibHOMY CHif)l(eHifiO rrpoqHOCTHbiX xapaKTepHCTifK If ,[l;a)l(e IfX IIOJIHOMY 

pa3pyrneHHIO. B CB.H3If c 3THM, Heo6xo,l1;HMbiM .HBJI.HeTc.H pa3pa6oTKa TeKCTHJib-

6eTOHOB, B MeHbllieH CTerreHif IIO,[I;Bep)l(eHHbiX ,[l;eCTpyKTifBHbiM rrpo:o;eccaM, 

Bbi3BaHHbiM yca,[I;OqHbiMif .HBJieHif.HMif. 

Pa6oTa BbiiiOJIHeHa rrpH <jlHHaHCOBOH IIO,ll;,ll;ep)I(Ke MHHHCTepcTBa 

o6pa3oBaHH.H If HayKH P<l> B paMKax <l>I.J:rl «l1ccne,l1;oBaHIDI If pa3pa6oTKH rro 

IIpHOpHTeTHhlM HarrpaBJieHif.HM pa3BlfTIDI HayqHO-TeXHOJIOrifqeCKOrO KOMIIJieKCa 

PoccHH Ha 2014-2020 ro,[l;bi» (yHHKaJibHbiH H,ll;eHTH<}_)HKaTop rrpoeKTa 

RFMEFI58317X0063), a TaK)I(e B paMKax peanH3aQHH IIporpaMMbi 

cTpaTerHqecKoro pa3BHTH.H EfTY HM. B.r. IllyxoBa 2017-2021 ro,[l;a If 

IIporpaMMbi pa3BHTIDI orropHoro yHHBepcHTeTa Ha 6a3e ErTY HM. B.r. IllyxoBa 

,ll;O 2021 ro,ll;a. 

HoBH3Ha HCCJIC,/J;OBaHHii H noJiyqeuubiX pe3yJihTaTOB 

K ocHOBHbiM pe3yJihTaTaM ,ll;HCcepTa:o;HoHHOH pa6oTbi IIorroBa ):(.IO., 

o6Jia,l1;aiOI:o;IfM HayqHOH HOBif3HOH, OTHOC.HTC.H CJie,ll;YIQI:o;Ife IIOJIO)I(eHif.H If 

pa3pa60TKif COifCKaTeJI.H: 

1. Y CTaHOBJieH xapaKTep BJIIf.HHif.H BH,ll;a If ,ll;IfCIIepCHOCTif 

cyrrepa6cop6HpyiOI:o;HX rroJIHMepos ( CAII) Ha rrnacTifqecKyiO yca,ll;KY B 

:o;eMeHTHOM KaMHe If TeKCTifJib-6eTOHe. 

2. IIpe,ll;JIO)I(eHa <jleHoMeHonorHqecKa.H MO,ll;eJib TBep,ll;eHH.H cHcTeMbi 

IIOJIIfMHHepaJibHOfO KOMII03Ifll;IfOHHOfO B.H)I(yiiJ;ero (KB) «IIOpTIIaH,[I;QeMeHT -

OIIOKOBif,ll;HbiH MepreJib - OTXO,ll;bl MOKpOH MafHifTHOH cerrapa:o;HH», 

3aKJIIOqaiOIII;a.HC.H B IIOCJie,ll;OBaTeJibHOM pocTe HOB006pa30BaHHH, o6ycJIOBJieHHOfO 

pa3HOM IfHTeHCifBHOCTbiO If BpeMeHeM B3alfMO,ZJ;eHCTBIDI MlfHepanbHOH 



COCTaBJUIIOill;eH MepreJUI, nOITHreHeTHqecKOfO KBapu;a H )KeiTe30CO,ll;ep)Kalli;HX 

KOMnOHeHTOB C npo,n;yKTaMH fH,IJ;paTart;HH KITHHKepHbiX MHHepanoB, "CJTO 

6naronpH51THbiM o6pa30M CKa3biBaeTC51 Ha MHKpOCTpyKType 3aTBep,n;eBIIIero 

B.H)Kyrn;ero H CHH)KaeT KOITH"tfeCTBO ,n;ecTpyKTHBHbiX nport;eCCOB, Bbl3BaHHbiX 

o6pa30BaHHeM H pa3BHTHeM MHKpOTpern;HH. 

3. Y CTaHOBJieH xapaKTep CHHepreTHqeCKOfO ,n;eHCTBH51 nOITHMHHepanbHbiX 

KOMn03Hrt;HOHHbiX B.H)Kyrn;Hx H CAll Ha <}lopMHpoBaHHe crpyKTYPbi TeKCTHITb-

6eToHa, 3aKJIIO"tfaiOili;HHC51 B C03,IJ;aHHH ycnOBHH cnoco6CTBYIQili;HX CHH)KeHHIO 

,n;ecTpyKTHBHbiX npou;eCCOB, Bbl3BaHHbiX nnaCTHqecKOH yca)l;KOH H 

Tpelli;HH006pa30BaHHeM B nepHO,ll; CXBaTbiBaHH.H H TBep,n;eHH.H, a TaK)Ke CHH)KeHHH 

rn;eJIO"tfHOH arpeCCHH no OTHOIIIeHHIO K CTeKIT.HHHbiM BOJIOKHaM apMHpYIQrn;He 

ceTKH, 3a c"tfeT HcnoJib30BaHH.H pa3pa6oTaHHbiX KB, "CJTO B ,n;anbHeiiiiieM 

6naronpH51THO CKa3biBaeTC51 Ha ,IJ;OITfOBe"CJHOCTH TeKCTHITb-6eTOHa H H3)l;eJIHH H3 

Hero. 

JuaqHMOCTh DOJiyqeHHhiX aBTOpOM peJyJihTaTOB 

)J.JIH pa3BHTHH uayKH H npOHJBO)J.CTBa 

ABTopoM TeopeTH"tfeCKH o6ocHoBaHa H 3KcrrepHMeHTaiTbHO rro,n;TBep)K,n;eHa 

B03MO)KHOCTb IIOBbiiiieHH51 3QlcpeKTHBHOCTH TeKCTHJib-6eTOHa IIOCpe,Zl;CTBOM 

CHH)KeHH51 BJIH5IHH51 ,n;ecTpyKTHBHbiX rrpou;ecCOB B rrepHO,ll; CXBaTbiBaHH.H, 

TBep,n;eHH.H H rrocne,n;yiOrn;ero <}lopMHpoBaHH.H CTPYKTypoi MaTepHana. 

PacrnHpeHbi rrpe,n;cTaBneHH.H o6 yca,n;oqHbiX .HBJieHH.HX B u;eMeHTHbiX 

CHCTeMaX H rrpe,Zl;ITO)KeHa o6rn;a.H MO,IJ;eiTb pa3BHTH51 yca,n;oqHbiX ,n;e<}_lopMart;HH. 

IJo,n;o6paH OIITHMaiTbHbiH BH,Zl; H ,IJ;HCnepCHOCTb cyrrepa6cop6HpYIQili;HX 

IIOJIHMepOB, KOTOpbie o6ecrre"CJHBaiOT MHHHMaiTbHOe 3Ha"tfeHHe IIJiaCTH"tfeCKOH 

yca,n;KH H OIITHMaiTbHbie QlH3HKO-MeXaHHqeCKHe xapaKTepHCTHKH TeKCTHJib-

6eTOHa. 

B pa6oTe rrpe,n;no)J(eHbi cocTaBbi ,n:AA rrpHroToBneHH.H TeKCTHITb-6eToHa Ha 

ocHoBe rronHMHHepanbHbiX KOMn03Hrt;HOHHbiX B.H)J(yrn;Hx H CAII. Pa3pa6oTaHHbie 

cocTaBbi rronHOCTbiO y,n:oBneTBOp.HIOT Tpe6oBaHH.HM, rrpe,n;o.HBJI.HeMbiM CII 

96.13330.2016 «CHifiJ 2.03.03-85 ApMort;eMeHTHbie KOHCTpyKrt;HH»: KJiaccy no 



npoqHoCTM Ha C)J(aTMe B30-60, KJiaccy no npoqHOCTM Ha ocesoe pacnr)J(eHMe 

Bt1,2-2, KJiaccy no cpe,n:He:H: nnoTHOCTM D2100-2300, MapKaM no 

Mopo30CTOHKOCTM F200-500 M MapKaM no so,n:oHenpoHM:o;aeMOCTM W16-22. 

Ha OCHOBaHMM nonyqeHHhiX pe3yJioTaTOB npoBe,n:eHHbiX MCCJie,n:oBaHifH 

pa3pa6oTaH CTaH,n:apT opraHM3aiJ;MM CTO 02066339-001-2018 «TeKCTMJih-6eToH 

nOBbiiiieHHOH conpOTMBJUieMOCTM ,n:ecTpyKTMBHhiM npou;eccaM»; peKOMeH,n:a:o;MM 

no npHrOTOBJieHMIO TeKCTMJih-6eTOHa Ha OCHOBe KOMn03MIJ;MOHHhiX B5l)I(YII.J;MX. 

OcHOBHhie noJio)J(eHM5l ,n:MccepTa:o;MoHHOH pa6oThi npe,n:cTasneHhi B 19 

HayqHhiX ny6JIMKaiJ;IDIX, B TOM qJICJie B n5ITM CTaTb5lX B )J(ypHaJiaX, BXO,ll;5III.J;MX B 

nepeqeHh peu;eH3HpyeMhiX HayqHhiX M3,n:aHMM, peKoMeH,n:osaHHhiX BAK; B ,n:syx 

CTaTb5IX B )J(ypHaJiaX, MH,ll;eKCHpyeMbiX B Me)J(,n:yHapO,ll;HhiX pe<PepaTMBHhiX 6a3aX 

,n:aHHhiX M CMCTeMax IJ;MTHposaHIDI Scopus H Web of Science. Ha cocTaBhi 

TeKCTMJib-6eTOHOB 3aperMCTpHpOBaHO HOy-xay. 

KoHI~peTHhie peKoMen.r:.au:uu no ucnoJih30BanuJO 

pe3yJihT3TOB H BhiBO.r:.OB, npuse.r:.eHHhiX B .r:.uccepTaQHH 

TionyqeHHbie pe3yJioTaTbi M BbiBO,LJ:hi ,LJ:MCCepTaiJ;MOHHOH pa60Tbi 

peKOMeH,n:yeTC5l npHMeH5ITb npH C03,LJ:aHMM HOBbiX CTpOHTeJibHhiX 

KOMn03MIJ;MOHHhiX MaTepHaJIOB, B TOM qJICJie, pa3pa6aThiBaeMhiX C npHMeHeHMeM 

HeMeTaJIJIJiqecKMX apMHpyiOII.J;MX MaTepHaJIOB M3 CTeKJIOBOJIOKHa, 6a3aJihTOBOrO 

BOJIOKHa, yrnepo,n:HhiX HMTeH M T.n. 

Enaro,n:ap5I ,n:ocTMrHyToiM pe3yJioTaTaM no CHM)J(eHMIO ,n:ecTpyKTMBHhiX 

npou:eccos, Bhi3BaHHhiX o6pa3oBaHMeM M pa3BMTMeM MMKPOTPeii.J;MH, OTKpomaiOTC5l 

IIIHpOKMe B03MO)J(HOCTM npH C03,LJ:aHMM TOHKOCTeHHbiX M3,LJ:eJIMH M3 TeKCTMJih-

6eTOHa C BhiCOKMM 3KCnnyaTaiJ;MOHHhiM pecypCOM, KOTOpbie MOry MCnOJib30BaThC5l 

npH CTpOMTeJihCTBe 06beKTOB CJIO)J(HOH KOH<PMrypa:o;MM C nOBbiiiieHHOH 

apXHTeKTypHOM Bbipa3HTeJihHOCThiO, peiiiaiOIJJ;MX 3a,n:aqJI no ynyqrneHMIO cpe,n:hi 

06MTaHM5l qeJIOBeKa. 



Pe3yJioTaToi pa6oTbi .SIBJUIIOTC.SI aKTYaJII>HbiMM .n;n.SI crpoHTeJioHOH orpacnM 

Ha TeppHTOpHH PoccMiicKoii <l>e.n;epa.o;MM M 3a ee npe.n;enaMM, yt:IMTbiBa.SI 

COBpeMeHHbiX TeH.n;eHQMH pa3BMTM.SI CrpOHTeJibHbiX TeXHOJIOrMH. 

TeopeTMqecKMe noJIO)KeHM.SI .n;MccepTaiJ,MOHHOH pa6oTDI M pe3yJioTaTI>I 

3KCnepHMeHTaJibHbiX Jia6opaTOpHbiX MCCJie)l;OBaHMH MCIIOJib3YIOTC.SI B yqe6HOM 

rrpou;ecce npH rro.n;roTOBKe cTy.n;eHTOB, o6yqaiOIQMXC.SI no HarrpaBJieHMIO 

«CTpOHTeJibCTBO» 6aKaJiaBpHaTa M MarMCTpaTypbi. 

3aMeqaHHH DO CO,LJ;epW:aHHIO H olJlopMJieHHIO ,li;HCCepTaiJ,HOHHOH pa60Tbl 

1. B JIMTepaTypHOM o63ope .n;MccepTaQMOHHOH pa6oTbi He .n;ocTaToqHo 

pacKpbiTO COBpeMeHHOe COCTO.SIHMe BOnpoca B qacTM npHMeHeHM.SI 

cynepa6cop6HpyiOI.o;MX llOJIMMepOB B .o;eMeHTHbiX CMCTeMaX, B TOM qJfcJie B 

TeKCTMJio-6eTOHe. 

2. ,Zl;MCCepTaQMOHHble MCCJie)l;OBaHM.SI COMCKaTeJieM BbillOJIHeHbl C 

npHMeHeHMeM QeMeHTOB )l;BYX pa3HbiX npOH3BO)l;MTeJieH, HO B BbiBO)l;aX llO 

pe3yJioTaTaM pa60Tbi He OTpa)KeHa CTeneHb BJIM.SIHM.SI Ha MCCJie)l;OBaHHbie <jJaKTOpbi 

pa3JI1fqlfH COCTaBa M CBOHCTB MCllOJib30BaHHbiX .o;eMeHTOB. 

3. B npou;ecce rrpHroTOBJieHM.SI rroJIMMMHepanoHbiX KOMII03MQMOHHbiX 

B.SI)KYIQMX B KaqeCTBe OIITMMaJibHbiX IIpHBO)l;.SITC.SI 3HaqeHM.SI y.n;eJibHOH 

IIOBepXHOCTM KOMIIOHeHTOB- 550 M2/r )l;JI.SI COBMeCTHO IIOMOJIOTbiX KOMIIOHeHTOB 

KB M 700 M 21Kr )l;JI.SI BBO.IJ:MMoro MMHepanoHoro MO.IJ:M<jJMKaTopa. B pa6oTe He 

rrpe.n;cTasneHo o6ocHoBaHMe Boi6opa YKa3aHHbiX 3HaqeHMH y.n;eni>Hoii 

IIOBepXHOCTM )l;JI.SI KOMII03MI.l;MOHHbiX B.SI)KYIQMX M BBO,Il;MMOrO )l;OMOJIOTOrO 

OIIOKOBM)l;HOrO MepreJI.SI. 

4. AsTopoM TaK)Ke He npHBO.IJ:MTC.SI o6ocHoBaHMe Boi6opa npe.n;naraeMoii 

pacqeTH0-3KCTiepMMeHTaJibHOH MeTO)l;MKM TIOJiyqeHM.SI BbiCOKOTIJIOTHbiX 3epHOBbiX 

COCTaBOB npHMeHMTeJibHO K TeKCTMJib-6eTOHy. 

5. ,Zl;JI.SI peKOMeH)l;OBaHHbiX TIO pe3yJioTaTaM MCCJie)l;OBaHMH COCTaBOB 

TeKCTMJib-6eTOHa He TipHBe)l;eHbi TIOKa3aTeJIM yca)l;KM. 



6. B pa6oTe He npe.n;cTasneHoi xapaKTep11CTI1KI1 cocTaBoB B B03pacTe, 

npeBbiiiiaiO:W:eM 28 cyTOK, qTo 3aTpy,ll;H51eT Ol(eHKY 3KCnnyaTal(I10HHOrO pecypca 

npe.n;naraeMbiX perneHI1H. 

7. B pa6oTe 11MeiOTC51 He3Haqi1TenbHbie CTI1ni1CTI1qeCKI1e HeToqHOCTM M 

oneqaTKI1. 

0TMeqeHHbie 3aMeqaHM51 He CHI1)1(aiOT o6rn:eif TIOn0)1(11TenoHOH Ol(eHKI1 

)1;11CCepTal(I10HHOH pa60Tbi, BbiTIOnHeHHOH C rny60KI1MI1 HayqHoiMI1 

11CCne)l;OBaHI151MI1 Ha aKTyanoHyiO )l;n.H CTp011TenbHOrO MaTep11anOBe)l;eHI151 TeMy. 

3aKJnoqeuue 

~11ccepTal(I10HHa.H pa6oTa ITonosa ~11Tp1151 BJpneB11~a Ha TeMy: 

«ITOBbiiiieHI1e 3cp<}_}eKTI1BHOCTI1 TeKCTI1no-6eTOHa» npe,ll;CTaBn.HeT co6oif 

3aBeprneHHYIO HayqHO-KBan11cp11Kal(I10HHYIQ pa6oTy, B KOTOpOH perneHbi HayqHoie 

3a.n;aq11 TIOBbiiiieHM51 3cpcpeKTI1BHOCTI1 TeKCTI1no-6eTOHa TIOCpe,ll;CTBOM CHI1)1(eHM51 

.n;ecrpyKTMBHDIX 51BneHI1H B nep110,Il; CXBaTbiBaHI151, TBep.n;eHI151 11 nocne.n;YIQrn:ero 

cpopM11posaHI151 CTPYKTYPDI MaTep11ana, 3a c~eT 11Cnono30BaHM51 

cynepa6cop611pYIQ:W:11X noni1Mepos 11 pa3pa6oTaHHbiX noni1M11HepanoHbiX 

KOMTI0311l(I10HHbiX B51)1(Y:W:11X, 11MeiO:W:11e 3HaqeHI1e )l;n.H pa3BI1TI151 CTp011TenbHOrO 

MaTep11anose.n;eHI151. ITonyqeHHI>Ie B .n;11ccepTal(l1l1 BbiBO)l;bi 11 npe.n;naraeMI>Ie 

TeXHI1qeCKI1e peKOMeH)l;al(l111 o6na,n;aiOT HayqHOH HOBI13HOH 11 npaKTI1~eCKOH 

3Ha~I1MOCTbiO. 

TeKcT ,n;l1ccepTal(I10HHOH pa6oToi Han11caH rpaMOTHbiM TeXHI1qecKI1M 

513biKOM, rpacpM~ecKI1H MaTep11an BomonHeH Ha BbiCOKOM yposHe. AsTopecpepaT 

COOTBeTCTByeT co,n;ep)l(aHI1IO )J;I1CCepTal(l111, OCHOBHbie pe3ynoTaTb! 

)J;I1CCepTal(I10HHOH pa60Tbi )J;OnO)I(eHDI Ha KOHcpepeHI(I151X pa3ni1~HOrO ypOBH51 11 

ony6ni1KOBaHbi. 

TaKI1M o6pa3oM, pa6oTa cooTBeTcTsyeT Tpe6osaHM5IM, npe.n;n.HBn.HeMbiM n. 9 

«ITono)l(eHI151 o np11cy)l(,n;eHI111 yqeHoiX cTeneHeH» (yTB. ITocTaHosneHI1eM 

ITpaBI1TenoCTBa P<I> oT 24.09.2013 NQ 842, pe.n;. oT 01.10.2018 NQ 1168) K 

)J;I1CCepTal(I151M Ha C011CKaHI1e yqeHOM CTeTieHI1 KaH)J;I1)J;aTa HayK, a ee aBTOp ITOTIOB 



,I(MHTpHii IOpbeBMq 3acJiy)I(MBaeT rrpHCY)I(,Il;eHM.H yqeHoii cTerreHM KaH,Il;M,Il;aTa 

TeXHMqecKMX HayK rro crreu;MaJibHOCTM 05.23.05 - CTPOMTeJibHbie MaTepHaiibi M 

M3,Il;eJIM5I . 

.lJ:MccepTaiJ;M.H, aBTOpe<}_lepaT If OT3biB Ha ,Il;MCCepTaiJ;MOHH)'IO pa60TY 

o6cy)I(,Il;eHbi If O,Il;06peHbi Ha 3aCe,Il;amm Ka<Pe,Il;pbl «TeXHOJIOrMM CTpOHTeJibHbiX 

MaTepHaJIOB M MeTpoJiorMM» CI16r ACY, rrpoToKoJI N~ 3 oT «20» Ho.H6p.H 2018 r. 

llpo<Peccop Ka<Pe,Il;pbi «TexHoJiorM.H 

CTpOHTeJibHbiX MaTepHaJIOB ll 

MeTpOJIOrM.H», ,Il;-p TeXH. HayK, ,Il;OIJ;eHT 
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