
OT3hIB 

o~HQHanbuoroonnoueuTa 

Ha .n;11ccepTau;110HH)'IO pa6oTy AsepHHOH ranHHbl <I>e.r.opOBHbl Ha TeMy 

«Martte3HanbHOe BSl)KYIIJ,ee CTpOHTenhHOro tta3uaqeHHH H3 nonHMHHepanbHbIX 

OTXOAOB npOH3BOACTBa orueynopoB H MaTepuanbI Ha ero OCHOBe», 

npe,n:cTaBJieHHYIO B .n:11ccepTau;110HHbIH COBeT ,n: 212.184.01, C03.[(aHHbIH Ha 6a3e 

cpe.n;eparrbHOfO rocy.n:apCTBeHHOfO 6IO_n:)l(eTHOfO o6pa30BaTeJibHOro yqpe)l()l;eHmI 

Bbicrnero 06pa30BaHm1 «I1eH3eHCKl1tt rocy.n;apcTBeHHbitt yH11Bepc11TeT apx11TeKTYPbI 11 

CTp011TeJibCTBa», K ny6JIWIHOH 3aIIJ;l1Te Ha COl1CKaH11e yqeHOH CTeneHl1 KaH.n;11.n;aTa 

TexH11qecK11x HayK, no cneu:11arrbHOCT11 05.23.05 - CTPOl1TeJibHbie MaTep11arrb111 

113_n:emu1 

AKTyanbHOCTb Bb16pauuoii TCMbl AHCcepTaQHOHHOrO HCCneAOBaHHH 

Pacw11peH11e o6beMa npo113BO.ll:CTBa 11 11cnoJib30BaHIDI MarHe311aJibHbIX 

B51)1(YIIJ;l1X, o6rra,n:aIOIIJ;11X 6bICTPbIM Ha6opoM npoqHOCTl1 11 BbICOKOH Kopp03110HHOH 

CTOHKOCTbIO, Tpe6yeT npoBe,n:eHIDI cepbe3HbIX 11ccrre.n;oBaH11tt, HanpaBJieHHbIX Ha 

pacw11peH11e CblpbeBOH 6a3bl 11 w11p0Koro 11CnOJib30BaHl151 OTBaJIOB npe.n;np1151Tl1H no 

np0113BO.[(CTBY orHeynopoB, rrpe.n;cTaBJieHHbIX nOJil1Ml1HeparrbHbIMl1 

MarH11ttco.n:ep)l(aIIJ;11M11 rropo,n:aM11. PerneH11IO 3TOtt npo6rreMbI rrocB51IIJ;eHa pa6oTa 

ABep11HOM r.<1>. 11 51BJI51eTC51 BeCbMa aKTyaJibHOM. Bbl51BJieHHbie B xo.n:e 

.n;11ccepTau;110HHOfO 11ccrre,n:oBaHl15I pe3yJibTaTbI II03BOJil1Jil1 aBTopy npe.n;JIO)l(l1Tb 

MeTO)l;l1KY KOMIIJieKCHOM ou;eHKl1 rrp11ro.n;HOCTl1 MarH11ttco.n;ep)l(aIIJ;l1X rropo.n: 113 OTBaJIOB 

11 pa3pa6oTaTb TeXHOJIOfl111 rrorryqeHl151 51qe11CTbIX 11 IIJIOTHbIX MarHe311aJibHbIX 6eTOHOB. 

ITpe.n:rro)l(eHa op11r11HaJibHa5I MeTo.n;11Ka pacqeTa cocTaBa rrrroTHoro MarHe311aJibHoro 

6eTOHa. c u;eJibIO rrorryqeHl151 aKTl1BHOro KOMIIOHeHTa MarHe311aJibHOro B51)1(yIIJ;ero B 

pa6oTe rrpe.n:rro)l(eHo Mo,n:11cp11u;11poBaTb rrpou:ecc TepM11qecKott .n:11ccou:11au:1111 

MarHl1eBbIX KOMIIOHeHTOB CblpbeBbIX CMeceH: c IIOMOIIJ;bIO .n:o6aBKl1 2-4% xrrop11.n:a 

HaTp1151, qTo rro3BOJI51eT 1136e)l(aTb rrepe)l(ora MgO 11 He .n;onycT11Tb TepM11qecKoro 

pa3JIO)l(eH115I CaC03 c 06pa30BaH11eM 0Kc11.n;a KaJibU:l151-KpaifHe He)l(eJiaTeJibHOM ._,,, 
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rrpHMeCH B COCTaBe MarHe3HaJibHOro u:eMeHTa. ,ll;JUI ycKopeHH51 rrpou:ecCOB 

cpopM11poBaHH5I CTPYKTYPI>I MarHe3Ha.JihHoro u:eMeHTHoro KaMH51 B pa6oTe rrpe,D)IO)l(eHo 

BBO)l,HTb B COCTaB rreHo6eTOHHOH CMeCH )l,O 15% TOHKO)l,HCrrepcHoro MgO B COCTaBe 

BO)l,HOH cycrreH3HH, KOTOpbIH rrpH rH)l,paTaU:HH rrpeBparu:aeTC51 B rH)l,pOKCH)l, MarHH51 c 

HaHO)l,HCrrepCHbIM pa3MepoM qacTHU: H c TaKoro ypoBH51 pa3Mepa qaCTHU: Haq11HaeTC5I 

cpopM11poBaH11e CTPYKTYPI>I u:eMeHTHoro KaMH51 11 06pa30BaH11e qepe3 (3oJII>-reno) -

rrpou:ecc rreHTaoKc11r11)l,poxrrop11)l.a MarHH51. 

Ha onnouupoBauue npet1,cTaBJICHb1: 

- )l,HccepTau:110HHa5I pa6oTa, H3JIO)l(eHHa51 Ha 220 CTPaH11u:ax Marn11Horr11cHoro 

TeKCTa, COCT051ru;a51 113 BBe)l,eHH51, OCHOBHOH qacTH, 3a1unoqeHH5I, CIIHCKa COKparu:eHHH H 

ycJIOBHbIX o603HaqeHHH, CIIHCKa JIHTepaTypoI, BKJ110qa10ru:ero 170 HaHMeHOBaHHH, H 

ceMb rrp11rrmKeH11H:. Pa6oTa BKJ110qaeT 55 p11cyHKOB 11 63 Ta6rr11u:o1. 

- aBTOpecpepaT, H3JIO)l(eHHDIH Ha 24 CTpaH11u:ax. 

Bo BBCtJ.CHHH IIOKa3aHa aKTYa.JibHOCTb HCCJie)l,OBaHH51 B03MO)l(HOCTH rrorryqeHH51 

B5l)l(yru:11x Ha OCHOBe CMernaHHDIX MarHHHCO)l,ep)l(aru:11x rropo)l,. B nepBOH r JiaBe 

rrpHBe)l,eH o63op JIHTepaTypHDIX HCToqHHKOB ITO TeMe HCCJie)l,OBaHH51, IIO)l,p06HO 

pacCMOTpeH reHe3HC MarHe3HaJibHblX rropo)l, H rrpou:ecCbl HX TepM11qecKOH 

)l,HCCOU:HaU:HH. Bo BTOpoii rJiaBe OIIHCaHbl rrpHMeH51eMbie B rrpou:ecce HCCJie)l,OBaHH51 

MaTepHa.Jibl H MeTO)l,bl HCIIDITaHHH co CCbIJIKaMH Ha )l,eHCTBYIOru:He HOpMaTHBHDie 

cTaH)l,apTbI. B TpeTbeii rJiaBe rrpHBO)l,51TC51 pe3yrroTaTbI 11ccrre)l,0BaHH5I rrp11ro)l,HOCTH 

CMernaHHDIX MarHHHCO)l,ep)l(aru:11x ropHbIX rropo)l, )l,JI51 rrorryqeHHH MarHe3HaJibHbIX 

B51)1(YlI1:HX. 

B 'lfeTBepToii rJiaBe rrpe)l.cTaBrreHbI pe3yrrhTaT01 11ccrre)l,0BaH11H: B03MO)l(HOCTH 

rrorryqeHH51 BH)l(yru:11x Ha OCHOBe CMernaHHbIX MarHHHCO)l,ep)l(aru:11x rropo)l, rryTeM 

rrocppaKU:HOHHOro 06)1(11ra, a TaK)l(e 06)1(Hra B BH)l,e rrecqaHo-rpaBHHHbIX cppaKU:HH B 

rrp11cyTcTBHH )l,06aBKH-HHTeHc11cp11KaTopa NaCL B nBToii rJiaBe rrpHBO)l,51TC51 

pe3yrroTaTbI pa3pa6oTKH cocTaBOB 51qe11cThIX 6eTOHOB KOHCTPYKU:HOHHO­

Terrrro113orr51u:110HH0ro Ha3HaqeHH51 H T51)1(eJibIX 6eTOHOB )l,JI51 HaIIOJibHbIX IIOKpbITHH. B 

meCTOH r JiaBe rrpHBe)l,eH pacqeT 3KOHOMHqecKOH 3cpcpeKTHBHOCTH pa3pa6oTaHHbIX B 



.n;HccepTau:1rnHHOM HCCJie.n;oBaHHH cTpOHTeJibHhIX MaTepHaJIOB. B 3aKJuoqeuuu 

.LJ:HCCepTaU:HH rrpHBe.n;eHbI HTOrH rrpoBe.n;eHHbIX aBTOpOM HCCJie.n;oBaHHH H 

rrpe.n;cTaBJieHhI peKoMett.n;au:HH H rrepcrreKTHBhI .LJ:aJihtteM:mero pa3BHTIDI TeMbI. B 

npHJI0'1\:eHHSIX rrpHBe.n;eHbI IIOJI~eHHbie B xo.n;e HCCJie.n;oBaHmI peHTrettorpaMMbI H 

rpaqmKH CHHXpOHHOro TepMlfLleCKOro aHaJIH3a, MeTO.LJ:HKa pac"lleTa COCTaBa T5DKeJioro 

6eTOHa Ha OCHOBe MarHe3HaJibHbIX B5DKYIIJ;HX H aKTbI BHe.n;peHIDI pe3yJibTaTOB 

H CCJI e.n; 0 BaHH51. 

HayquaSI HOBH3Ha 

y CTaHOBJieHO, "l!TO BBe.n;eHHe BO.LJ:HOro paCTBOpa XJIOpH.n;a HaTpH51 B CMeCb 

.n;po6JieHbIX rrec"l!aHbIX <}:>paKU:HH IIOJIHMHHepaJibHbIX MarHHttco.n;ep)l(aIIJ;HX ropHbIX 

rropo.n; ( cppaKU:HOHHbIH COCTaB 4 ... 1 MM) HHTeHcmpHU:HpyeT rrpoTeKaHHe HOHHO­

o6MeHHbIX peaKU:HH H crroco6cTBYeT .n;ecTa6HJIH3aU:HH KpHCTaJIJIH"lleCKOH pemeTKH 

.LJ:OJIOMHTa B rrpou:ecce 06)1(.Hra, IIOHH)l(a51 TeMrrepaTypy TepMH"lleCKOH .LJ:HCCOU:HaU:HH ero 

MarHHeBOH COCTaBJI51IOIIJ;ett. 3To o6ecrre"l!HBaeT pa3JIO)l(eHHe MarHHeBbIX 

COCTaBJI51IOIIJ;HX B e.n;HHOM HHTepBaJie TeMrrepaTyp (650 - 750 °C), "l!TO II03BOJI51eT 

IIOJI~aTb B51)1(ym;ee c KpHCTaJIJIHTaMH OKCH.n;a MarHH51 OIITHMaJibHOH CTerreHH 

3aKpHCTaJIJIH30BaHHOCTH H aKTHBHOCTH. 

y CTaHOBJieHo, "l!TO BBe.n;eHHe 15%-M: cycrreH3HH OKCH.n;a MarHH51 B TeXHH"lleCKyIO 

rretty II03BOJI51eT coKpaTHTh rrepHo.n; Ha"llaJihHoro cTpyKTypoo6pa3oBaHH51 u:eMeHTHoro 

KaMH51 Ha OCHOBe MarHe3HaJibHOro B51)1(ym;ero, "l!TO o6ycJIOBJieHO B3aHMo.n;ettCTBHeM 

HaHO.LJ:HCrrepCHbIX "l!aCTHU: rH.n;pOKCH.n;a MarHIDI H HOHOB 3aTBOpHTeJI51 no (30Jib-reJib) -

rrpou:eccy H crroco6cTBYeT HHTeHCH<}:>HU:HKaU:HH Ha6opa rrpO"llHOCTH rretto6eTOHa B 

cpe.n;HeM Ha 25 %. IloJI~eHHbIH pe3yJibTaT .LJ:OCTHraeTC51 aKTHBHbIM B3aHMo.n;ettCTBHeM 

BXO.LJ:51IIJ;HX B COCTaB cycrreH3HH rH.n;paTHpOBaHHbIX HOHOB MarHIDI H HOHOB XJiopa B 

COCTaBe 3aTBOpHTeJI51 H o6ecrre"l!HBaeT aKTHBHOe <}:>opMHpOBaHHe rrpeHMy m;ecTBeHHO 

OCHOBHOH cpa3bl MarHe3HaJibHOro KaMH51 - rreHTaOKCHrH.n;poXJIOpH.n;a MarHH51. 

TeopeTuqecKaH u npaKTnqecKaH 3uaquMOCTh 

Pe3yJihTaTbI, rroJiy"lleHHbie rrpH pa3pa6oTKe MarHe3HaJibHbIX B51)1(YIIJ;HX 

CTpOHTeJibHOro Ha3HaqeHIDI H3 IIOJIHMHHepaJibHbIX OTXO.LJ:OB orHeyrropHbIX 

rrpOH3BO.LJ:CTB, .LJ:OIIOJIH51IOT H He rrpoTHBOpeqaT TeopHH rH.n;paTaU:HH H 



cTpyKTypoo6pa30Bamu1 MarHe3HaJibHbIX B5DKY:W:HX H TeopHH KOMIT03HU:HOHHbIX 

CTPOHTeJihHbIX MaTepHarros. 

Pa3pa6oTaHa CHCTeMa 

MarHHHCO,ll,ep)l(a:w:Hx OTBaJIOB, 

ou:eHKH rrpHrO,ll,HOCTH 

51BJifil-O :W:HXC51 OTXO,ll,aMH 

IlOJIHMHHeparrbHbIX 

ropHO)l.06oIBaIO:W:HX 

rrpOH3BO)l,CTB, )l,JI51 HCITOJib30BaHH51 B KaqecTBe Cblpb51 B TeXHOJIOfHH MarHe3HaJlbHbIX 

B51)1(Y:W:HX c IlOHH)l(eHHbIM CO,ll,ep)l(aHHeM OKCH,ll,a MarHH51. 

Pa3pa6oTaH 3Hepro3cpcpeKTHBHbIH crroco6 rrorryqeHH51 MarHe3HaJihHoro 

B51)1(Y:W:ero CTpOHTeJibHOfO Ha3HaqeHH51 H3 HH3KOCOpTHbIX MarHHHCO,ll,ep)l(a:W:HX ropHbIX 

rropo,ll, rryTeM 06)1(Hfa lllHXTbI H3 rrecqaHo-rpaBHHHbIX cppaKU:HH, rrporrHTaHHbIX 

paCTBOpOM )l,06aBKH-HHTeHCHcpHKaTopa. 

ITpe,ll,JIO)l(eH crroco6 rrorryqeHH51 MarHe3HarrbHbIX rreHo6eTOHOB MapKH rro 

rrrroTHOCTH D900, KOHCTPYKU:HOHHo-TerrrroH30JI51U:HOHHoro Ha3HaqeHH51, )l,JI51 

ycTpOHCTBa BHyTpeHHHX CTeH H rreperopO,ll,OK. 

Pa3pa6oTaHhI cocTaBbI T51)1(eJibIX MarHe3HaJibHbIX 6eTOHOB )l.JI51 ycTpo:H:cTBa rrorroB 

B rpa)l(,ll,aHCKHX H rrpoMbilllJieHHbIX oTarrrrHBaeMbIX rroMeru:eHH51X. BoICOKM CTOHKOCTb 

MarHe3HaJibHbIX B51)1(Y:W:HX K B03)l,eHCTBHIO 6HO,ll,eCTpyKTOpOB o6ecrreqHBaeT 

3cpcpeKTHBHOe HCITOJib30BaHHe )l,aHHOfO BH)l,a MaTepHaJIOB B CTpOHTeJibCTBe rreqe6Ho­

rrpocp11rraKTHqecKHX yqpe)l()l,eHHH 11 )l(HBOTHOBO)l,qecKHX KOMITJieKCOB. 

CTeneu1> o6ocuosauuocTu uay11uhlx noJio~euuii, Bhrno.r.os u peKoMeu.r.au,uii, 

c<J>opMyJiuposauuhlx B .r.uccepTau,uu 

CcpopMYrrHpoBaHHbie B ,ll,HccepTaU:HH HayqHbie rrorro)l(eHH51, BbIBO,ll,bI H 

peKOMeH)l,aU:HH OCHOBaHbI Ha cpyH)l.aMeHTaJibHbIX 3aKOHax XHMHH, cpH3HqecKOH XHMHH 

H cTpo11TeJI0Horo MaTep11arroBe)l.eHH5I. ITrraHHposaHHe 6orrolllett qacTH 3Kcrrep11MeHTOB 

rrpoH3Be)l.eHo B cooTBeTCTBHH c MeTO,ll,HKOH XapTrrH c rrocTpoeHHeM ,ll,ByxcpaKTOpHoIX 

MaTpHU:. I1pHMeH5IeMbie MeTO,ll,HKH rrpoBe)l,eHH51 3KCrrepHMeHTOB COOTBeTCTBYIOT 

rocy,ll,apcTBeHHhlM cTaH,ll,apTaM. ITpoBe)l.eHa ou:eHKa ,ll,OCTOBepHOCTH H a)l.eKBaTHOCTb 

pe3yrroTaToB, rrorryqeHHbIX B xo,ll,e 11ccrre,ll,0BaHH5I. HayqHbie rrorro)l(eHH51 H 

rrpaKTHqecKHe peKOMeH,ll,aU:HH He rrpOTHBOpeqaT TeOpHH fH,ll,paTaU:HH H 

CTpyKTypoo6pa3oBaHmo MarHe3HaJibHbIX B51)1(Y:W:HX. I1p11 rrrraHHpoBaHHH 

----



3KCnepMMeHTa YLIMTbIBaJIMCb .n:aHHbie aBTOpMTeTHbIX JIMTepaTypHbIX MCTOLIHMKOB, 

KpaTKMH o63op KOTOpbIX npMBe,n:eH B nepBOH rJiaBe ,ll;MCCepTaU:MM. 

,l(ocTOBepHOCTb H HOBH3Ha ttayqttblX noJimKeHHH, BbIBO.r.OB H peKOMett.r.au:uii, 

c<l>OPMYJIHpOBaHHbIX B ~uccepTaU:HH 

,l.l.ocTOBepHOCTb npMBe,n:eHHbIX B MCCJie,n:oBaHMM pe3yJibTaTOB, BbIBO,ll;OB M 

peKOMeH.n:au:MH 06ecne11eHa MCTIOJib30BaHMeM COBpeMeHHOro TIOBepeHHOro 

o6opy,n:oBaHM51, npMMeHeHMeM MeTO,ll;OB MaTeMaTMl.JeCKoro IIJiaHMpOBaHM51 

3KCnepMMeHTOB, a TaK)l(e COOTBeTCTBMeM BbI6paHHbIX MeTO.[(OB MCCJie,n:oBaHM51, 

.n:eHCTB)'IOIUMM HOpMaTMBHbIM .[(OKyMeHTaM. Tipe.n:JIO)l(eHHbie aBTOpOM perneHM51 

apryMeHTMpoBaHbI M He npoTMBope11aT .n:pyrMM M3BeCTHbIM perneHM5IM. Pe3yJinTaTbI 

MCCJie,n:oBaHM51 npoIIIJIM arrpo6au:mo Ha rrpaKTMKe, l.JTO IIO,ll;TBep)l(.[(eHO 

COOTBeTCTB)'IOIUMMM aKTaMM BHe.n:peHM51. 

3aMeqaffHH no co~ep~aHHIO H o<l>opMJieHHIO ~HccepTaU:HOHHOH pa60Tbl 

1. Heo6xo.n:MMO 6nrno OTMeTMTb B pa6oTe, LITO rrpM TepMMLieCKOM pa3JIO)l(eHMM 

.[(OJIOMMTa .n:o6aBKa 2-4% NaCl rro3BOJI51eT CHM3MTb TeMrrepaTypy pa3JIO)l(eHM51 

MgC03 B MHTepBarre .n:o 650-750°C M npe,n:oTBpaTMTb pa3JIO)l(eHMe CaC03 c 

o6pa30BaHMeM OKCM.[(a KaJibU:M51 - Bpe.n:HOH rrpMMeCM B COCTaBe MarHe3MaJibHOro 

B51)1(ymero. 

2. ABTop yTBep)l(.n:aeT, LITO rrpM o6)1(Mre MarHe3MaJibHOH nopo.n:nI B npMcyTCTBMM 

NaCl rrpoMcxo.n:MT M3MeHeHMe KpMcTarrJIMLiecKoH cTpyKTypnI MgO. Bo3MO)l(HO 

JIM IIO.[(TBep.n:MTb 3TOT cpaKT c IIOMOIUbIO 3JieKTpOHHOH MMKpOCKOIIMM? 

3. Mo)l(HO JIM BMecTo peaKTMBa MgO MCTIOJib30BaTb npo.n:yKT TIMK-75? 

4. Ha KaKOM OCHOBaHMM aBTOp rrpMXO,ll;MT K BbIBO.ll:Y 0 TOM, l.JTO BBe,n:eHMe B COCTaB 

MCXO.[(HOH CMeCM .n:o6aBKM TOHKO,ll;MCrrepcHoro OKCM.[(a MarHM51 rrpMBO.[(MT K 

MCLie3HOBeHMIO MH.ll:YKU:MOHHoro rrepMo.n:a B npou:ecce rM.n:paTaU:MM B51)1(ymero. B 

3TOT nepMo,n: npoMCXO.[(MT HaKOTIJieHMe npo,n:yKTOB rM,n:paTaU:MM .n:o .[(OCTM)l(eHM51 

CTeCHeHHOro COCT051HM51 M TIOCJie,n:yiomeE: KpMCTaJIJIM3aU:MM 3TMX rrpo.n:yKTOB. 



5. Crre.n:yeT rr11 cq11TaTb 3cpcpeKTl1BHbIM TexHorror11qecK11li 11p11eM 06)1(11ra Kpy11Ho:i1: 

cppaKu;1111MarH11H:co.n:ep)l(ai:_u;eH:11opo.n:h1B11p11cyTCTB1111 2-4% NaCl? 

6. IIo pe3yrrhTaTaM pa6oTbI crre.n:yeT 110.n:aTb 3a51BKl1Ha11aTeHTbI. 

3aKJnoqeuue 0 COOTBeTCTBHH .r.uccepTaQUH KpHTepHHM, ycTaHOBJleHHhIM 

Ilono~euueM o nopH.r.Ke npucy~eHHH yqeHhIX cTeneueu 

,[(11ccepTau:110HHa5I pa6oTa ABep11Holi f arr11HbI <I>e.n:opoBHbI «MarHe311aJibHOe 

B51)1(yi:_u;ee CTp011TeJibHOro Ha3HaqeHH51 113 110Jil1Ml1HeparrbHbIX OTXO)J;OB 11pmi3BO.lJ:CTBa 

orHey11opoB 11 MaTep11arrbI Ha ero OCHOBe» 51BJI51eTC51 3aKoHqeHHOH HayqHo­

KBarrmp11Kau:110HHOM pa60TOH 11 COOTBeTCTByeT 11. 9 IIorro)l(eHl151 0 11p11cy)l()J;eH1111 

yqeHhIX cTe11eHeli, YTBep)l(.n:eHHoro 11ocTaH0BrreH11eM IIpaB11TeJihCTBa P<I> OT 

24.09.2013 r. N!! 842. 

,[(11ccepTaIJ;l15I co.n:ep)l(11T HayqHyro HOBl13Hy, 11paKTttqeCKyIO u:eHHOCTb 11 HayqHo 

o6ocHOBaHHbie TeXHOJIOr11qecK11e perneHl151 110 11orryqeHl1IO MarHe311aJibHblX B5I)l(yi:_u;11x 

11 3cpcpeKTl1BHbIX CTp011TeJibHblX MaTep11arroB Ha 11X OCHOBe. YKa3aHHbie peIIIeHH51 

11MeIOT cyi:.u;ecTBeHHOe 3HaqeH11e )J;JI51 pa3Bl1Tl151 OTeqeCTBeHHOH CTp011TeJibHOH OTpacrr11. 

,[(11ccepTau;1151 cooTBeTCTByeT 1111. 10, 11, 13, 14 IIorro)l(eHH51 o 11op5I.n:Ke 

11p11cy)l(.n:eH115I yqeHbIX CTe11eHei1:. 

Pe3yJibTaTbI pa6oTbI 11pornrr11 a11po6au:11IO. IIo TeMe .n:11ccepTau:1111 Ha1111caHo 10 

HayqHbIX CTaTeli, 113 HHX 4 pa60Tbl B pocc11HCKl1X peu:eH311pyeMbIX HayqHbIX 113)J;aHH5IX, 

BXO.lJ:51I:.IJ;l1X B 11epeqeHb peu:eH311pyeMbIX HayqHhIX 113.n:aH11H:, peKOMeH)J;OBaHHbIX BAK, 

Tp11 - B 113)J;aHl151X, BXO)J;51I:.IJ;l1X B Me)l()J;yHapO.lJ:Hbie 6a3bl .n:aHHbIX 11 Cl1CTeMbl 

u:11T11poBaHH5I Scopus. 

,[(11ccepTau;1151 11 aBTOpecpepaT BbIITOJIHeHbl Ha .lJ:OCTaToqHoM HayqHo-

MeTO)J;11qecKOM ypoBHe, Ha1111caHbl rpaMOTHbIM TexH11qecKl1M 513blKOM 11 COOTBeTCTBYIOT 

Tpe60BaH115IM BAK P<I>. ABTopecpepaT cooTBeTCTByeT co.n:ep)l(aH11IO .n:11ccepTau:1111. 

IIo cpopMyrre 11 o6rraCTl1 11CCJie)J;OBaHl151 .n:11ccepTau:1111 COOTBeTCTByeT HayqHoH 

c11eu:11arrbHOCT11 05.23.05 - CTpo11TeJibHb1e MaTep11arrb1 11 113.n:err1151 (oTpacrrb HayK11 -

TexH11qecK11e ). 

Ha ocH0BaH1111 Bb1I1Ie113JIO)l(eHHoro 11orraraIO, qTo ABep11Ha f arr11Ha <I>e.n:opoBHa, 

3a cyi:.u;ecTBeHHblH BKrra.n: B Teop11IO 11 11paKTl1KY MarHe311aJibHbIX u:eMeHTOB, 




