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OT3bIB 
se,11,ymeii oprann3aQHH ct>e.11.epaJibHoro rocy,11,apcTseuuoro 6w,11,meTuoro 

o6pa30B3TCJibHOro yw.1peiK,11,eHHH «Ka3aHCKHH rocy.LJ.apCTBCHHblH apxHTCKTYPHO­

CTpOHTCJibHblH yuusepcuTeT» o ,11,uccepTaQuouuoii pa6oTe Jlasposa Hsaua 

IOpbesuqa <<XHMHKO-TexuoJioruqecKue cl>aKTopbI cl>opMuposaunH 

BH6pO.LJ.HHaMuqecKHX CBOHCTB BblCOKOcl>YHKQHOHaJibHblX QCMCHTHblX 6eTOHOB», 

npe,11,cTaBJICHHOH Ha COHCKauue yqeuoii CTCOCHH Kau,11,u,11,aTa TCXHuqecKHX uayK no 

uayquoii cneQuaJibHOCTH 2.1.5. CTpOHTCJibHhle MaTepuaJibI u 03,11,eJinH 

(TexuuqecKue uayKn) 

Ha OTlblB 6bIJIH npe,11,cTaBJICHbI cJie,11,ywmue MaTepuaJibI: 

• .l(11ccepTaU,HOHHruI pa6oTa COCTOHT H3 orJiaBJieHH.sI, BBe.n;eHH.sI, 5 rJiaB, 

3aKmoYemrn, Cfil1CKa COKparn;eHHH l1 ycJIOBHbIX o603HaqeHHH, CITHCKa 

n11TepaTyph1, np11no)Kett11i1. 06rn;11H: o6oeM 198 CTPaHHU. ManrnHorr11cttoro 

TeKCTa, BKJllOl.faJOrn;Hx 115 p11cyHKOB, 30 Ta6JIHU,. E116JIHOrpaqmqecKHH CITHCOK 

BKJIJOqaeT 130 HaHMeHOBaHHM. 

• aBTOpecpepaT )J.HCCepTaU,HH o6oeMOM 28 CTpaHHU,. 

JthyLiemrn 11 attamn npe.n;cTaBJieHHbIX MaTep11anoB rroKa3aJIH cne.n;yJOrn;ee: 

AKTyaJibHOCTb TCMbl HCCJIC,11,0BaHHH 

Ha116onee CJIO)KHbIMH ycnoBH.sIMH 3KcnnyaTai.nrn CTPOHTeJibHblX KOHCTPYKLI.HH H3 

u,eMeHTHbIX 6eTOHOB .sIBJIJieTC.sI ycnOBH.sI, npH KOTOpbIX OHH HCIIblTbIBalOT ITOBbUIIeHHhie 

B116po.n;11HaM11LiecK11e Bo3.n;ei1cTBH.sI. Hanp11Mep, np11 B03Be.n;eHHH 3)].aHHH H coopy)KeHHM 

B ceifcMoorracHbIX pai1ottax, np11 pa6oTe npoMbIWJieHHoro 06opy.n;oBaH11.s1 Ha o6'beKTax 
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TeTIJI03HeprenlKH, npH ,IJ;BmKeHHH noe3,IJ;OB B TOHHeJUIX MeTpononHTeHa, npH 

3KCrn1yaTa:U:HH MOCTOBbIX 6anoK H onop H np. KaK npasmrn, B OCHOBaHIDIX 

KOHCTPY~Hii 11 y3nos s116poHarpy)J(eHHoro npoMhIIIIJieHHoro o6opy.z:i;osaHH.H 

np11MeH.HIOT 3HeproeMKHe 11 .z:i;oporocTo.sn.1~11e )J(ene3oyrnepo.z:i;11cThie cnnaBhI, o.n;HaKo B 

IlOCJie,IJ;HHe rO,IJ;bI CTaHOB.HTC.H aKTyanbHbIMH BbICOKO<i>YH~HOHanhHhie 

caMoynnOTH.HIOII.I.I1eC.H 6eTOHbl (B<I>CYE), KOTOpbIM H IlOCB.H~eHa ,IJ;HccepTa:U:HOHHa.H 

pa6oTa. Hx socTpe6osaHHOCTh o6ycnosneHa oco6eHHOCT.HMH <t>opMHpoBaHIDI 

CTpyKTYPbl H CBOHCTBaMH, coqeTalO~HMH BbICOKl·ie npoqHOCTHbie H .z:i;ecpopMaTHBHbie 

IIOKa3aTeJIH BKyne c 3<t>cpeKTHBHbIM BH6ponorno~eHHeM. 

Pa3pa6oTKa BhICOKocpyHK:U:HOHanbHhIX caMoynnoTH.HIO~Hxc.H 6eTOHOB (B<I>CYE) c 

IlOBbIII.IeHHbIMH .n;eMncp11pyIO~HMH CBOHCTBaMH Il03BOIT.HeT C03,IJ;aBaTb MOHOilHTHhie 

KOHCTPYKQMH MeTO,IJ;OM IlHTh.H, COKpa~a.H npOH3BO,IJ;CTBeHHblH :U:HKJI, CTOHMOCTb H 

nosbIII.JajJ 3KOJIOrHqHoCTh. HayqHa.H npo6neMa 3aKn10qaeTc.H B He.n;ocTaToqHoii 

H3ylfeHHOCTI1 cs.s1311 cocTasa, CTPYKTYPhI H .z:i;11cc11naTHBHhIX xapaKTepHCTHK 6eToHa. 

3KOHOMHlfeCKa.H H npaKTHqecKa}l 3HaqHMOCTb IIO,IJ;TBep)J(,IJ;aeTC.H pacqeTOM CHH)J(eHIDI 

ce6eCTOHMOCTH, ycrreII.IHbIM BHe.n;peHHeM B peanbHbie npOH3BO,IJ;CTBa H BbIIlOnHeHHeM 

pa6oThI B paMKax rpaHTOB. HccJie.n;osaHMe cooTBeTCTByeT CTPaTerMqecKHM 3a.z:i;aqaM 

pecypcoc6epe)J(eHH.sI 11 TexHonor11qecKoro cysepeHHTeTa P<I>. 

CTpyKTypa u COJJ.ep~auue paooTbl 
)1,11ccepTaQHOHHa.H pa6oTa BKnlO"LJ:aeT BBe.n;emrn, Il.sITb rnaB, 3aKJIIO"LJ:eHHe, CilHCOK 

m1TeparyphI H3 130 HaHMeHoBaHHH H npMJIO)J(eHIDI. Pa6oTa H3IlO)J(eHa Ha 198 

CTpaHH:U:aX MaII.IHHOilHCHOro TeKCTa, co.z:i;ep)J(HT 115 p11cyHKOB H 30 Ta6nH:u:. 

ABTopecpepaT o6oeMOM 28 CTpaHHQ orpa)J(aeT OCHOBHOe co.z:i;ep)J(aHHe ,IJ;HCCepTa:U:HH. 

Ily6m1Ka:U:HH aBTOpa COOTBeTCTBYIOT TeMaTHKe H BbIBO,IJ;aM HCCJie,IJ;OBaHHJI. 

Bo BBe)J.euuu o6ocHosaHhI aKTyanhHOCTh, :u:enh, 3a.z:i;aqJ1, HayqHa.H HOBH3Ha H 

npaKTHqecKa.H 3HaqHMOCTb. IlepBaH r JJaBa co.z:i;ep)J(HT aHanH3 coapeMeHHbIX 

MaTepManOB ,IJ;JI.H s116pottarpy)J(eHHhIX KOHCTPYK:U:HH 11 o6ocHOBhIBaeT rroTeH:u:11an 

B<I>CYE. BTopaH rJJaBa OIIHChIBaeT 3Kcnep11MeHTanhHYIO 6a3y, ChipheBhie MaTepHanhI 

11 ycosepweHCTBOBaHHbie MeTO,IJ;I1Kl1 HCilbITaHHH, HCIIOJih3yeMbie aBTOpOM. TpeTbH 
rJJaBa IIOCB}l~eHa pa3pa60TKe H HCCJie,IJ;oBaHHIO MexaHH3MOB cpopMHpOBaHIDI 

a116po.n;eMncp11py10~11x CBOHCTB B<I>CYE Ha MHKpo- H Me3oypoBHe. qeTBepTaH rJJaBa 
npe.n;cTaBmieT pe3y JlbTaTbl KOMrIJieKCHoro 3KCnepHMeHTanbHOrO HCCJie,IJ;OBaHIDI H 

OTITHMM3aQMI1 OT,IJ;eJibHbIX CBOHCTB 6eTOHa. IlHT3H r JJaBa co.z:i;ep)J(HT BepHcpHKa:U:I1IO 

MaTep11anoB 11 KOHC~PYK:U:HH qepe3 MYJihTH<i>H3J1qecKoe MO,IJ;eJIHpOBaHHe H HarypHbie 

HCilbITaHH.H. B 3aKnIOlfeHHH npe.n;cTaBneHbl OCHOBHbie HayqHhie pe3yJihTaTbl H 

IIOJIO)l(eHH.sJ., IIO,IJ;TBep)l(,IJ;aIO~Me peIIIeHHe TIOCTaBneHHbIX 3a.z:i;aq, a TaK)J(e 
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ccpopMynHpoBaHhl peKOMeH,nart;Hli H rrepcrreKTHBhl .n:m1 ,n:anhHeih1mx HCCJie,n:oBaHMH B 

,n:aHHoii 06nacn1. 

Har1uaH uosu3ua noJir1euub1x pe3yJihTaToB ucCJieJJ.osauuii 

HayqHruJ: HOBH3Ha ,!(HCcepTaQHOHHOro H:CCJie,n:oBaHIDI 3aKJIIOT.J:aeTCH B KOMIIJieKCHOM 

pernemrn 3a,naT.J:H rrpoeKTHpOBaHHjl COCTaBOB H TeXHOJionrn BbICOKocpyHKIJ;HOHanbHbIX 

caMOYIIJIOTHHlOI.I.J.HXCH 6eTOHOB c perynHpyeMbIMH BH6po,n:eMrrcpHp)'IOrn;HMH H 

,n:ecpopMaTHBHbIMH CBOHCTBaMH ,!(AA 3aMeHbl MeTanJIOB B npOMblllIJieHHbIX 

KOHCTpyKQHHX. Ha OCHOBe CHCTeMHOro rro.n:xo.n:a ycTaHOBJieHbl H TeopeTHT.J:eCKH 

o6oCHOBaHbl rrpHHQHIIbl cpopMH:pOBaHHjl 3THX CBOHCTB B 3aBHCHMOCTH OT KJilOT.J:eBbIX 

XHMHKo-TexHonorHT.J:ecKHX cpaKTopoB. Pa3pa6oTaHa H HayT.J:HO o6ocHoBaHa TexHonorHg, 

6a3Hpy10rn;aHCH Ha IIOJIHCTPYKTYPHOM rro.n:xo.n:e, KOTOpbIM rrpe.n:rronaraeT 

cornacoBaHHOe yrrpaBJieHHe CBOMCTBaMH MaTepHana Ha MHKpo-, Me30- H MaKpoypoBHe: 

MO,ll,HcpHKart;HlO u;eMeHTHOM MaTpHLI;bl, C03,ll,aHHe ,n:eMrrcpHpy10rn;ero Me:>Kcpa3HOro CJIOH H 

OIITHMl13art;H10 COCTaBa 3aIIOJIHHTeJiei1. BrrepBbie ycTaHOBJieHa H KOJIHT.J:eCTBeHHO 

ou;eHeHa B3aHMOCBH3h Me:>K.n:y MHHepanbHO-cpa30BhIM COCTaBOM u;eMeHTHOro KaMHH, B 

T.J:aCTHOCTH OTHOCHTeJihHbIM co.n:ep:>KaHHeM 3TTpHHrHTa, H BH6ponornorn;a10rn;eii 

crroco6HOCTh10 6eTOHa. ,[(oKa3aHa 3cpcpeKTHBHOCTb cne,nyJOI.I.J.HX TeXHOJIOrHT.J:eCKHX 

perneHHH: rrp11MeHemrn :.macTHT.J:Horo rroJIHMepa ,ll,AA co3,D,amrn ,n:eMrrcpH:py10I.I.J.ero cnoH 

Ha rpaHHL(e 3aIIOJIHHTem1, a TaK)l(e 3cp<PeKTa OT COBMeCTHOro HCIIOJib30Bamrn 

pacrn11pg10ll.(HX .n:o6aBOK H MO,ll;HcpHKaTopa IIOBepxHOCTHOro HaTg)l(eHHjl ,ll;AA IIOJIHOH 

KOMIIeHcart;HH yca,D,KH. 3KcrrepHMeHTanhHO IIO,ll;TBep:>K,neHO, T.J:TO rrpe.n:no:>KeHHbie 

perneHH51 II03BOJIH10T 3HaT.J:HTeJibHO IIOBbICHTb IIOKa3aTeJib ,n:eMIIcpHpOBaHHjl H .n;o6HTbCH 

cyI.I.J.eCTBeHHoif 3KOHOMHH .n:oporocTOHI.I.J.HX KOMIIOHeHTOB. Pa3pa60TaHHb1e H 

BHe,D,peHHbie ycoBeprneHCTBOBaHHbie MeTO,ZJ;HKH 11 opHrHHanbHOe o6opy.n;oBaHHe ,ZJ;JIH 

01..1,eHKH COBMeCTHMOCTH KOMIIOHeHTOB H BH6po,n:HHaMHT.J:eCKHX xapaKTepHCTHK TaK)l(e 

COCTaBJI5110T 3JieMeHT Hay1moM: HOBH3Hbl pa60Tbl. 

CTeneHh o6ocuoBamrocTH u 

.l(OCTOBepHOCTH uarlHblX DOJIOmeHHH H BblBOJJ.OB 

CTeneHb 06ocH0BaHHocT11 H .n:ocToBepHOCTH HayT.J:HbIX rrono:>KeHHif, BhIBo,n:oB H 

peKOMeH,D,aU,HH, npe,D,CTaBJieHHbIX B ,ll,HCcepTau;110HHOM pa6oTe, o6ecneT.J:HBaeTCH 

KOMIIJieKCHbIM CHCTeMHhIM no,n:xo,n:oM, npHMeHeHHeM B3aHMO,ll;OIIOJIHH10ll.(HX MeTO,!(OB 

11.CCJie,noBaHHjl 11. npou;e.n;ypaMH BepH<i>HKau;m1 noJiyT.J:eHHbIX pe3yJibTaTOB. 

TeopeT111ieCK11.e rrono:>KeHHH 

cpyH,D,aMeHTanbHbie rrpHHl..l,HIIhl 

COBpeMeHHbIX npe,n:cTaBJieHHH 

3KcnepHMeHTanhHaH T.J:aCTb 

H r11n0Te3bl HCCJie,noBaHHjl OIIHpalOTCH Ha 

MexaHHKH KOMII03HTOB, 

0 crpyKTypoo6pa30BaHHH 

pa60Tbl BblIIOJIHeHa 
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cepTHcpHQHpoBaHHoro H MerponorHqecKH noBepeHHoro na6opaTopHoro 

o6opy .ZJ:OBaHJUI. TipHMemmcH nrnpOKHH cneKTp CTaH.n;apTH3HpOBaHHbIX H 

opHrHHailbHhIX, .n;eTanhHO OilHCaHHhIX aBTOpOM MeTO.ZJ:HK, qTo rapaHTHpyeT 

BocnpoH3BO,IJ;.H.MOCTh pe3yJihTaTOB. ,ll;oCTOBepHOCTh 3KCnepHMeHTailhHhIX ,n;aHHbIX 

IlO.ZJ:TBep)KJJ.aeTC.51 npHMeHeHHeM COBpeMeHHhIX cpH3HKO-XHMHqecKHX MeTO,IJ;OB aHanH3a 

(peHTreHocpa30BbIH, ,IJ;HcpcpepeHQHailhHO-TepMHqecKHH, KanopHMerpHqecKHH), 

Il03BOJIHBIIIHX ycTaHOBHTh O.ZJ:H03HaqHbie KoppeJIHQHH Me)l(.n.y COCTaBOM, 

MHKpOCTPYKTypoli H MaKpOCKOnHqecKHMH CBOHCTBaMH MaTepHanOB. ,ll;n» o6pa6oTKH 

pe3yJihTaTOB HCilOJib30BaHbI MaTeMaTWieCKHe MeTO.ZJ:hl CTaTHCTHKH H nnamipOBaHH.51 

3KCnepHMeHTOB. 

Pe3yJihTaThI, noJiyqeHHhie aHanHTHqecKHMM H 3MnHp11qecKHMH MeTo.n;aMH, 6hrnH 

npoBepeHhI nocpe.n;cTBOM qttcneHHoro Mo,n;e1rnpoBaHHH B CAE-cHcTeMax (Comsol 

Multiphysics, SolidWorks Simulation). TiocJie,n;y101.Qee cpaBHeHHe ,n;aHHhIX 

Mo.n.emipoBaHHH c pe3y JlbTaTaMH HaTypHbIX 11CIIhITaHHH IlOJIHOpa3MepHbIX npOTOTHTIOB 

npOMhllllJieHHOro o6opy .ZJ:OBaHHH ( cppe3epHhIH CTaHOK, HCilhITaTeJihHhie CTeH,IJ;hl) 

IIOKa3ailO HX BbICOKYlO CXO.ZJ:HMOCTh. PacXO)l()l.eHHe Me)l(,n;y pacqeTHhIMH 11 

3KCrrep.H.MeHTailhHhIMH 3HaqeHHHMH KJilOqeBbIX napaMeTpOB ( co6CTBeHHbie qacTOThI, 

,n;eMrrcpHposaHHe) He npeBbICHJIO 1-5%, qTo HaXO,IJ;HTCH B npe,n;enax ,n;onycTHMOH 

rrorpelllHOCTH )J.JI.51 HH)l(eHepHhIX 3a.n;aq. 

IlpaKTHl.JCCKaB 3Hal.JHMOCTb H peaJIH3aU.HB pe3yJibTaTOB HCCJICAOBaHHH 

ABTOpOM HCCJie.n;oBaHO BJIHHHHe MHHepanhHbIX .n;o6aBOK Ha rrpoqHOCTb 

TBep.n;elOI.Qero u;eMeHTHOro KaMHH. y CTaHOBJieHhl KOJI11qecTBeHHhie Il0Ka3aTeJIH 

IlOBhillleHH.51 npoqHOCTH Ha C)l(aTHe u;eMeHTHhIX KOMil0311I..J;HH B 3aBHCHMOCTI1 OT BH.n;a 

(KOJIHqecTBa) BBO.ZJ:HMOro IIJiaCTHcpHKaTopa H MHKpocp116pbI. TaK, BBe.n;eHHe B 6eTOH )1.0 

2 % BOJIOKOH (no o6oeMy) IIOJIMMepHOH cp116pbl rrpHBO)J.11.T K He3HaqHTeJibHOMY 

CH.H.)l(eH1110 senwrnHI>I Ed (1,5-3,0 %) rrp.H. HeM3MeHHOH BeJIJfqHHe .n;eMrrcpHposaHH.sI, a 

CTailhHOH cpH6pbl - IIOBhilllaeT Ed, CHH)l(aH BemiqHHY ,z:r.eMrrcp11poBaHH.sI Ha 5- 7 %. 
YBeJI11Y.eH11e co.n;ep)l(aH11.5I CTaJihHhIX BOJIOKOH .n.o 3 % corrpoBO)l(.ZJ:aeTc» pocToM 

npoqHOCTH Ha C)l(aTMe c 136 .n.o 153 MTia H Ha H3rH6 (OT 18 .n;o 35,4 MTia), a TaK)l(e 

pOCTOM MO.ZJ:YJIH yrrpyroCTH Ha 20-23 %. 
B pa6oTe MeTO.lJ.OM nonya.n;Ha6an1Y.ecKoi1 KanopHMerpHH rrpose.n;etta ouettKa 

3cpcpeKTl1BHOCTH pa3JIJ1.qHhlX BapirnHTOB coqeTaHHH aKTHBHOH MHHepanhHOH ,z:r.o6aBKH H 

nnaCTHcpHKaTopa no rrapaMerpaM npo.n;OJI)l(HTeJihHOCTH HH.ll:YKI..J;HOHHOro rrepHo,n;a H 

3K30TepMHH rrpouecca rH.n;paTaQHH u;eMeHTHO-BO)J.HO-.ZJ:HCrrepCHOH Mal'pHI..J;bI. 3TO 

Il03BOJIHJIO pa3pa6oTaTh anropHTM 3KCIIpecc-ou;eHKH rrpHrO,IJ;HOCTH BHOBb BBO)l.HMbIX 

MO.ZJ:Hcp11KaTopoB 6eTOHHOH CMeCH, JierKO pean11.3yeMhIH Ha rrpaKTHKe B ycnoBH.sIX 
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3aBO)J.CKOH na6opaTop1111 )J.J151 pemeHHH 3a)J.aq KoppeKTHpOBKH COCTaBOB 

cym.ecTBYIOII.J.HX peu:enTyp. 

Ocym.ecTaneH no)J.6op peu:enzyp u:eMeHTHoro JIHTb51 H3 oTeqecTaeHHoro CbipbH, 

KOTOpI>Ie no TeXH11qeCKHM TIOKa3aTeIDIM COOTBeTCTBYIOT ypoBHIO npH3HaHHl>IX 

MHpoBbIX npoH3BOJJ.HTene:H:. Orrpe)J.eneHa TeXHHK0-3KOHOMHqecKM 3cpcpeKTHBHOCTb 

B<l>CYE a cpaBHemm c 3apy6e)KHbIMH aHanoraM11: CHH)KeHHe noKa3aTeJIH 

ce6ecTOHMOCTH )J.JI51 pa3pa6oTaHHblX COCTaBOB COCTaBmieT 20675 py6. 3a 1 T 

MaTep1rnna. 

¥13 pa3pa6oTaHHl>IX 6eTOHOB H3rOTOBJieHI>I 11 rrpomm1 rrpaKT11qecey10 anpo6au:HIO 

c6opHI>Ie )KeJie3o6eTOHHI>Ie cTaHHHbI B cocTaBe KOHCTPYKUHM cne)J.yIOII.J.HX rrpoTOTHIIOB 

06opyJJ.OBaH115I: pa3pl>IBHa51 MalllHHa, KOMIIJieKCbl )J.IDI MexaHHqecKHX HCilbITaHHH 

6eToHoB (JJ.ecpopMaTHBHOCTb, a116poJJ.eMncp11poaamfe ). Ha np11Mepe cl>pe3epHoro lflIY'­
cTaHKa c Hecym.11M 6eTOHHbIM KapKacoM rrpoae)J.eH aHanH3 pa6oTbI B<l>CYE B 

pa3Jilif.l-IHblX pe)KHMax B116pau:110HHOH Harpy3Kl1, reHep11pyeMOH np11 3KCnnyaTaQHl1 

rrpOMbllllJieHHOro o6opy )J.OBaHlUI. 

Kom~peTHhle peKOMCHAaQHH no ucnOJJh30sauuw pe3yJJhTaTOB u BhIBOAOB 

AHCcepTaQHOHHOH pa60Tbl 

Pe3yJibTaTbI 11ccne)J.0Bam1if 11 pa3pa6oTKH aBTopa MoryT 6b1Tb HHTepecHbI 11 

none3Hhl )J.JI51 HayqHbIX 11 HayqHo-rrpoeKTHhIX opraHH3aQHH, pa6oTaIOII.J.HX B o6naCTl1 

u:eMeHTHl>IX CTpOHTeJibHbIX MaTep11anoB. c JJ.pyroii CTOpOHbI, pa6oTa MO)KeT 6I>ITb 

BOCTpe6oaaHa IlO)J.p51)J.HhIMH opraHH3aQH51Ml1, KOTOpI>Ie 6eTOHHPYIOT onopbl H 

OCHOBamrn npOMbllllJieHHOro o6opy )J.OBaHH51, pa6oTaIOII.J.ero B ycJIOBHHX 

BH6pOJJ.HHaMHqecK11x B03JJ.eiicTBHH. Pe3yJibTaThI MOryT 6bITb peKoMeH)J.OBaHbI )J.JIH 

BHe)J.peHH51 Ha npe)J.rrp1151Tl15IX, BbIIlYCKaIOII.J.MX MOHOJIMTHbie 6eTOHHble CMec11. 

,21,ocnt)KeHHe aaTopa, Harrp11Mep, yqacTHe a Hl1P NQ23-01 <<Pa3pa6oTKa 

TeXHOJionrn nonyqemrn caMOYTIJIOTH5IIOII.J.HXC51 6eTOHHbIX CMece:H: )J.IDI CTaHHH 

BblCOKOTQqHoro o6opy)J.oBaHH51» OT 16.01.2023 y)Ke CaMO cnoco6cTByeT 

npO)J.BJI)KeHHIO Ha peanbHbIH BbIXO)J. rrpOJJ.YKU:MH. IlpH 3TOM COCTaB H cnoco6 

3am.11m.eHbI rraTeHTOM P<l> Ha 11306peTeH11e. Heo6xo)J.HMO npoJJ.OJI)KHTb 11ccne)J.oaaHHH 11 

pa3pa60TKH, oco6eHHO c u:eJibIO pacm11peHHH HOBbIX BH)J.OB HaTIOJIHMTeJieH Ha OCHOBe 

rro601iHhIX 11 BTOp111iHblX rrpo,nyKTOB, a TaK)Ke ITJiaCTH<l>MU:HPYIOII.J.HX )J.06aBOK )J.J151 

caMoyrrnOTH5IIOII.J.HXC51 6eTOHOB. 

Jluquoe yqacTue aBTopa B noJJyqeuuu pe3yJihTaToB 

AaTop )J.IIccepTau;1111 HBJIHeTCH Herrocpe)J.CTBeHHbIM MCilOJIHHTeneM acero 

rrpe)J.CTaBJieHHoro HCCJie)J.OBaHH5l. ABTOp Herrocpe)J.CTBeHHO npoBO)J.HJI Beeb QHKJI 

3KCrrepaMeHTanbHbIX pa6oT. 06pa60TKa, aHanH3 H 11HTepnpeTaQH51 acex )J.aHHbIX, 

BKJII01Ia51 pe3ynbTaThI MaTeMaTJiqeCKoro MO)J.eJrn:poaaHHH B CAE-c11cTeMax 11 
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BepJ.:1<p11KaUJ1:IO l1X HaTypHbIMI1 11CilbITamUIMl1 npoTOTl1IlOB, BbinOJIHeHbI JmqHo 

co11cKaTeJieM. OH TaK)l(e npHHl1Man npHMoe yqacTHe so BHe.n;peH1111 pe3yJihTaTOB, 

anpo6au:1111COCTaBOB11 C03,ll;aHl111 OilbITHblX o6pa3U:OB npOMbIIIIBeHHOro o6opy.n;oBaHmI. 

Pe3yJioTaTbI 11ccne.n;oaaH11if ony6n11KoBaHh1 B 20 HayqHhIX pa6oTax. OcHOBHbie 

pe3yJihTaTbI 11 BbIBO,ll;bl .n;11ccepTau:110HHOH pa60Tbl H3JIO)l(eHbI B 13 HayqHbIX 

ny6n11Kau:11HX, B TOM q11cne B 10 HayqHbIX pa6oTax, ony6Jil1KOBaHHbIX B 

peu:eH311pyeMbIX HayqHbIX H3,ll;aHHHX, B KOTOpbIX ,ll;OJI)l(Hbl 6bITb ony6JI11KOBaHbl 

OCHOBHbie ttayqHbie pe3yJibTaTbI .n;11ccepTau:11if Ha COHCKaHHe yqeHOH CTeneHH 

KaH.n;11.n;aTa HayK, Ha COl1CKaH11e yqeHOH CTeneHl1 ,ll;OKTOpa HayK; B 'IpeX HayqHhIX 

pa6oTax B peu:eH311pyeMbIX HayqHbIX H3,ll;aHH:HX, 11H,ll;eKCHpyeMbIX B Me)l(,ll;yHapo.n;HOH 

6a3e .n;aHHhIX 11 c11cTeMe U:HT11poaaH11H SCOPUS. TexHJ.:IqecKaH HOBH3Ha pemeHHif 

no.n;Tsep)l(.n;eHa naTeHTOM P<l> Ha H306peTeH11e N~ 2820187 (30.05.2024). 

3ua'IHMOCTb OOJIY'ICHHblX aBTOpOM ,Ll.HCCepTaQHH pe3yJibT3TOB ,LI.JIB pa3BHTHH 

uayKH 

HayqHaH 3HaqJ.:IMOCTh pe3yJihTaTOB .n;11ccepTaU:HOHHoro Hccne.n;osaHH:H J1aspoaa 

I1.IO. 3aKJIJOqaeTCH B pa3Bl1TI111 Teop1111 H MeTO,ll;OJiorm1 npoeKTHposaHH:H 

cpyHKU:HOHanbHbIX CTp011TeJibHbIX MaTepHanOB c 3a.n;aHHhIM KOMilJieKCOM 

3KCnnyaTaU:110HHhIX CBOHCTB. Tipoae.n;eHHM pa6oTa BHOCl1T BKJia.n; B pa3Bl1Tl1e HayKH 0 

CTp011TeJihHbIX MaTepHanax H MexaHHKH KOMil03HTOB, npe.n;naraH IlOJIHCTJJYKTYPHblH 

rro.n;xo.n; K ynpasneHHIO s116po.n;1rnaM11qecKHMl1 H .n;ecpopMaTHBHblMH xapaKTepHCTHKaMH 

u:eMeHTHhIX 6eTOHOB. y CTaHOBJieHHe H KOJIWieCTBeHHOe onHcamre KJIJOqesoH: 

B3al1MOCBH311 Me)l(.n;y MHHepaJibHO-cpa30BbIM COCTaBOM u:eMeHTHOro KaMHH H 

.n;Hcc11naTHBHoii cnoco6ttocThIO MaTep11ana nepeao.n;HT npou:ecc no.n;6opa cocTaBa 113 

3MmipJ.:IqecKOM B Hay-Y.HO o60CHOBaHHYIO TIJIOCKOCTb. 3KcnepHMeHTanbHO ,ll;OKa3aHa 

3cpcpeKTl1BHOCTh u:eneHarrpasneHHoro co3.n;amrn .n;eMncp11py10rn,eH: Me)l(cpa3HOH 

npOCJIOMKH Ha rpam1u:e «MaTp11u:a-3anoJim1TeJib)) H BbUIBJieH CHHepren1qecKHH 3cpcpeKT 

OT KOM6HHau:m1 Xl1M11qecKl1X 11 MHHepanbHbIX .n;o6aBOK ,ll;JIH ynpasJieHHH yca.n;Ol!HblMH 

npou:eccaMH. 3T11 pe3yJihTaTbI pacIIIHp}IIOT cpytt.n;aMeHTanhHhie npe.n;cTaBJieHH:H o 

cTpyKTypoo6pa30BaH11H H nose.n;eHHH BhICOKocpyHKQHOHanhHhIX 6eTOHOB npH 

.n;11HaM11Y.eCKOM B03.n;eifcTBI1H. 

3aMC'l3HHH no ,lJ.HCCepT3QHOlfHOH pa6oTe 

1. ABTOpOM pa3pa6oTaHbI COCTaBhl caMoyrrJIOTIDllOlll,11XCH u:eMeHTHbIX 6eTOHOB, 

O,ll;HaKO He npe.n;cTaBJJeHbl CTaH.n;apTH3HpOBaHHbie CBOHCTBa COrJJaCHO rOCT p 59714-
2021, HanpHMep, TaKHe KaK MapKa no y.n;o6oyKJJa,ll;bIBaeMOCTH, MapKa no B}l3KOCTl1, 

MapKa no TeKy1IeCTH H .n;p. KaKHMH OHH .n;OJJ)l(HbI 6bITh? 
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2. ABTopy cne.n,yeT no5ICHHTh, KaK11e HMeHHO XHMHqecKHe cpaKTOpbI BJIIDIIOT Ha 

BI16po.n,11HaMHtfeCKI1e CBOHCTBa caMOYTIJIOTH5IlOII.J,I1XC51 u:eMeHTHbIX 6eTOHOB. 

0TMeqeHHbie 3aMeqaHIDI He CHfDKalOT 3Haql1MOCTb pa60TbI, 11 MOryT 6oITb 

pellleHbI np11 npoBe.n,eHl1I1 .ZJ,OTIOJIHHTeJibHbIX 3KCIIep11MeHTOB 11 TeopeT11qeCKl1X 

pa3pa60TOK. 

CooTseTcTsue co.r.ep:amuuH .r.uccepTanuu uar1uoii cnenuaJihHOCTH 2.1.5 
«CTpOHTeJlhHhle MaTepuaJihl H HJAeJIHH» 

,[(11ccepTaU:HOHHa5I pa6oTa JlaBpoBa lifBaHa IOpoeB11qa «X11M11Ko-

TexH011or11qecK11e cpaKTOpbI <l>opM11poBaHID1 s116po.n,11HaM11qecK11X CBOHCTB 

BblCOKocpyHKl(JiOHaJibHbIX u:eMeHTHbIX 6eTOHOB», rrpe.n,cTaBJieHHa51 Ha COl1CKaH11e 

yqeHOH CTerreHH KaH.n,H.n,aTa Texm1qecKl1X HayK CIIel(l1aJibHOCTH 2.1.5 «CTPOHTCJibHbie 

MaTep11aJibl 11 H3.ZJ.eJIIDI)) COOTBeTCTByeT c11e.n.y10meM: o6naCTH 11ccne.n,osaHHH: 

3 - Pa3pa6oTKa Hayqtto CTpyKzypoo6pa3oBaHHeM o6ocHoBaHHbIX CTPOl1TeJibHhIX 

cnoco6oB MaTep11aJios, ynpasneHIDI ocHosaHHhIX Ha peryJrnposaH1111 npou:eccoB, 

BbIHY)l(.ZJ.CHHO B03HHKalOII.J,HX np11 COBMeII.J,emrn: OT.n,eJibHbIX KOMIIOHeHTOB, H 

caMonpo113BOJibHO npoTeKa10m11x rrpoueccoB caMoopraH113aU:H11, s TOM q11cJie 

MeTo.n,aMH KOMIIblOTepHoro npoeKTHposaHH51. 

6 - HayqHoe o6octtoBaHHe 11 pa3pa6oTKa BhICOKonpoqHhIX, 3KonornqecKH 

6e3onaCHhIX, 6HOII03HTHBHbIX, 3Hepro3cpcpeKTl1BHhIX, npHpo.n,ono.n,o6HbIX 

CTpmneJihHbIX MaTep11aJIOB, 06ecneq11sa10II.J,HX CTpOHTeJibCTBO 3.ZJ,aHl1H 11 coopy)l(eHl1H 

pa3m11:rnoro Ha3HaqeHmI, B . TOM qfICJie 6hICTPOB03BO.ZJ,11MbIX 11 nerKO 

TpaHccpopMHpyeMblX. 

3aKJiroqeuue o cooTBeTCTBHH )J.HccepTanuu Tpe6osanHBM BAK P<I> 
YtIHThIBa51 6011hlllOM o6oeM TeopenP-1ecKHX pa3pa6oTOK 11 npose.n,eHHhIX 

3KCrrep11MeHTOB, r11y60Ky10 pa3pa60TKY IIOCTaBneHHhIX 3a.n,aq H nonyqeHHbie 

pe3yJihTaTbI, MO)l(HO 3aKn10q11Tb, qTo .n,HccepTal(IDI If.IO. Jlaspos npe.n,cTaBm1eT 

3aKoHqeHHOe Hayqttoe MCCJie.n,osaH11e, BHOC5III.J,ee cymecTBeHHbIH BKJia.n, B pa3pa60TKY 11 

Mo.n.11cp11Kau1110 BhICOK03cpcpeKTHBHbIX caMoyrr110TH5IIOII.J,HXC5I 6eToHoB. Pa6oTa OTBeqaeT 

Tpe6oBaHIDIM, rrpe.LJ.'h5IBJrneMhIM BAK K Katt.n,11.n.aTcK11M .n.11ccepTaU:ID1M 11 nacnopzy 

cneU:HaJibHOCTH 2.1.5. ABTopecpepaT ocpopMJieH B COOTBeTCTBl111 c ycTaHOBJieHHhIMH 

Tpe6oBaHH5IMI1 H IIOJIHOCThlO OTpa)l(aeT co.n.ep)l(aHHe .ZJ,HCCepTal(l10HHOH pa60Thl. 

B u,eJioM, .n,11ccepTaU:H5I «X11MHKO-TexHonorHqecKHe cpaKTOpbI cpopM11posaHHH 

BI16pO.ZJ.HHaMJilieCKHX CBOHCTB BbICOKocpyHKU:110HaJibHbIX u:eMCHTHbIX 6eTOHOB» 

5IBJI5IeTC51 3aKOHtfeHHOH Hayirno.H pa6oTOH 11 no aKTyaJibHOCTl1, HOBM3He, ypoBHIO 

BbIIlOJIHeHl151, HayqHoii H npaKTJiqecKOH U:CHHOCTI1 IIOJIHOCTblO OTseqaeT Tpe6osaHIDIM, 
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npe)J.bSIBJI.SleMbIM K KaH)J.11)1.aTCKHM .n.11ccepTaIJ;H.SIM ( nyHKThl 9-14 «noJIO)l(eHHSI 0 

nopS1.n.Ke np11cy)l(.n.ettm1 yqeHbIX cTenettei1», yTsep)l(.n.ettHoro nocTaHos11eH11eM 

npas11TenhCTBa Pocc11i1cKoi1 <I>e.n.epau1111 N!! 842 OT 24 ceHTS16pS1 2013 ro.n.a), a ee asTop 

Jlaspos HsaH l0pbes11q 3acny)l(11BaeT np11cy)l(.n.ett11S1 yqettoi1 cTeneHH KaH.n.11.n.aTa 

Textt111-1ecK11x ttayK no cneu:11anhHOCTH 2.1.5 CTpOHTeJibHhie MaTep11anb1 11 113)1.eJIHSI. 

,ll,11ccepTau1rn, asTope<f>epaT 11 OT3hIB Ha .n.11ccepTau;mo paccMoTpeHhI 11 o.n.o6peHhI 

Ha 3ace.n.aHHH Kacpe.n.phl TeXHOJIOffU:I CTpOHTeJibHhIX MaTep11anoB, H3)J,eJil1H H 

KOHCTPYKU:HH (rrpoTOKOJI N!! 1 OT «23» S1HBapS1 2026 r.). Pe3ynhTaThI roJiocosaHHSI 

«3a» - _lQ__ qen., «npoTHB» - 0 qen., «Bo3.n.ep)l(anOch» - 0 qen. 

npe.n.ce.n.aTeJib 3aCe)J.aHHSI, npo<f>eccop Ka<f>e)J.pbl TeXHOJIOnrn 

cTpo11TeJihHh1x MaTepwanos, 113.n.en11H: 11 KOHCTPYKU:HH Kr ACY, 

.n.-p. TexH. HayK (2.1.5 - CrpoHTenhHhie 

MaTepHaJibl H H3)1.eJIHSI ), 

.n.oueHT , , ,..,, , XoxpSIKOB Oner BHKToposw-1 

<I>e.uepaJibHOe rocy.napCTBeHHOe 610.u)KeTHOe o6pa.30BaTeJibHOe y-qpe)K)leHHe BbICUJero o6pa.30BaHHj{ 
«Ka.3aHCKHH rocy.uapcTBeHHbIH apxHTeKTypHO-CTPOHTeJibHhIH YHHBepcHTern (<I>fEOY BO 
«Kf ACY») 
420043, Pecny6nHKa TaTapcrnH, r. Ka.3aHb, yn. 3eneHM, 1 
Ten.: +7(843) 510-46-0~~7(843) 238-79-72 

tt:?. ,4. Yo~c 

~~~~P./ 
:J.J of 1.6 , 
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