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OT3hiB BE,[I;YIIJ;EH OPr AHH3AD;HH 
Ha ,[(HccepTaii;HOHHYIO pa6oTy KorroTyiiiKHHa AneKce.H Brra,[(HMHpoB.aqa 

«Pa3pa60TKa MeTO,[(OB 3JieKTpOMarHHTHOH H XHM.HqeCKOH aKTHBaii;HH C u;eJibiO 

nOBbiiiieHH.H npoqHOCTH u;eMeHTHbiX KOMn03HII;HH», npe,[(CTaBJieHHYIO Ha 

COHCKaHHe yqeHOH CTeneHH KaH,[(H,[(aTa TeXHHqeCKHX HayK no cneii;HaJibHOCTH 

05.23.05- «CTpOHTeJibHbie MaTepHaJibl H H3,[(eJIH.H» 

,[(HccepTaii;HOHHa.H pa6oTa COCTOHT H3 BBe,[(eHH.H, n.HTH rJiaB, 3aKJIIOqeHH.H, 

CnHCKa JIHTepaTypbi, CO,[(ep)l(alll;ero 162 HaHMeHOBaHH.H, npHJIO)I(eHH.H H3JIO)I(eHbl Ha 

5 cTpaH.au;ax. MaTep.aarr ,[(HccepTaii;HH H3JIO)I(eH Ha 183 cTpaH.au;ax, BKJIIOqaiOIIJ;HX 

58 pHCYHKOB, 43 Ta6JIHII;bl. 

,[(HccepTaii;HOHHOe HCCJie,[(OBaHHe BbiiiOJIHeHO B paMKaX rocy,[(apCTBeHHOrO 

3a,[(aHH.H MHHHCTepcTBa o6pa3oBaHH.H H HayKH PoccHHCKOH <!>e,[(epau;HH no 

<J?yH,[(aMeHTaJibHOH HayqHO-HCCJie,[(OBaTeJibCKOH TeMe .N~53/1 0-12 «l1CCJie,[(OBaHHe 

npou;eCCOB <J?opMHpOBaHH.H HaHOCTpyKTyp TenJIOH30JI.HII;HOHHbiX MaTepHaJIOB Ha 

OCHOBe MHHeparrbHbiX qacTHII; H nopOIIIKOB». 

OcHOBHI>Ie pe3yJII>TaTbl, npHBe,[(eHHI>Ie B ,[(HccepTau;.aoHHOH pa6oTe H 

BhiHeceHHI>Ie A.B. KorroTyiiiKHHbiM Ha 3aiii;HTy, .HBJI.HIOTC.H HOBbiMH H ,[(OCTaToqHo 

nOJIHO OTpa)l(eHbl B 16 HayqHbiX pa6oTaX: B c6opHHKaX MaTepHaJIOB 

Me)l(,[(yHapO,[(HbiX H BCepOCCHHCKHX KOH<)?epeHII;HH, a TaK)I(e B CTaTb.HX, 

ony6JIHKOBaHHbiX B HayqHO-TeXHHqeCKHX )l(ypHarrax no npo<)?HJIIO pa60Tbl, B TOM 

-rmcrre B 4 cTaTb.HX B )l(ypHanax, peKoMeH,n;yeMbiX BAK P<l>. ,[(nccepTau;M.H cocTOMT M3 

BBe,[(eHH.H, n.HTH rJiaB, 06Ill;MX BbiBO,LJ;OB M CnMCKa JIMTepaTypoi. 

[

. tlt:H::.IF.I.WKW r.{.· ,:'f71,~,rl.!m;-.~' 
YHW' '• •·;. • ,. ' i :f'':'fn-'P'),f 

J. '"'•1t 

J 'l'c 3~2 
cO//» ___ 0? _:_-;cif?'b ---- ·-- .. --- -



AKryaJihHOCTh TeMhi JJ.UccepTau.uouuoii pa6oThl 

Pa3pa6oTKa 3Hepro- M pecypcoc6eperaiOIII,MX TexHonornii rronyqeHM~ 

COBpeMeHHhiX MaTepMaJIOB pa3HOfO Ha3HaqeHM~ C BhiCOKMMH TeXHW:IeCKMMH 

xapaKTepMCTMKaMM - O,n:Ha H3 aKTYaJihHhiX rrpo6neM MaTepMaJIOBe,l(eHM~ B 

HacTo~rn;ee BpeM.H. Co3.l(aHHe BhiCOKorrpoqHhiX 6eTOHOB rrocTaBnno 3a.n:aqy 

IIOBhiiiieHM.H 3<l><l>eKTHBHOCTH IIpMMeH.HeMbiX M rrpe,n:naraeMbiX HOBhiX 

TeXHOnornqeCKMX MeTO,l(OB M CIIOC060B <PopMHpOBaHH.H MHKpo- H HaHOCTpyKTyphi 

6eToHa. Pa3pa6oTKa HOBhiX TexHonornqecKHX rrpMeMoB yrrpaBneHH.H rrpou;eccaMM 

o6pa3oBaHM.H cTpyKTYPhi M TexHnqecKMMM xapaKTepncTMKaMM u;eMeHTHhiX 

KOMII03MIJ;MOHHhiX MaTepMaJIOB, KOTOpbie MOryT BKniOqaTh B ce6.H MHO)I(eCTBO 

KOMIIOHeHTOB, BCer,n:a HaXO.li:MTC.H B QeHTpe BHMMaHM.H MaTepHaJIOBe,n:OB. 

YqMTbiBa.H BhiiiieM3llO)I(eHHOe, TeMa ,l(MCCepTaQMOHHOM pa60Thi «Pa3pa60TKa 

MeTO.li:OB 3lleKTpOMarHMTHOM M XMMMqeCKOM aKTMBaiJ;HM C u;enhiO IIOBhiiiieHM5I 

rrpoqHoCTH u;eMeHTHhiX KOMII03MQMM» A.B. KonoTyrnKMHa .HBn5IeTC5I aKTYaJihHOM H 

MMeeT Ba)I(HOe HayqHoe M rrpaKTnqecKoe 3HaqeHMe. 

HoBH3Ha uayqnhiX noJio~euuii, pe3yJILTaTOB u BhiBOJJ.OB, 

cl}>OpMyJIHpOBaHHhiX B JJ.UCCepTaiJ.UU 

0IITMMM3MpOBaHbi c IIpHMeHeHMeM IIOllMHOMMaJihHhiX Mo.n:ene.H: 

TeXHOnOrMqeCKMe pe)I(MMhl XMMMlJeCKOM aKTMBaQMM, II03BOll.HIOlll,Me Ha OCHOBe 

u;eMeHTHhiX B.H)I(Ylll,MX, HarronHeHHhiX MMKpOKpeMHe3eMOM M MO.li:M<l>MU:MpOBaHHhlX 

cyneprrnaCTM<i>MKaTOpaMM IIOllMKap60KCMnaTHOfO TMIIa, rronytiMTh KOMII03MThl C 

npotiHOCThiO Ha C)l(aTMe CBhiiiie 100 MIIa Ha 7 -e cyTKM TBep.n:eHM5I. 

0IITMMM3MpOBaHhl TeXHOllOfMlJeCKMe pe)I(MMhl (Haiip.H)I(eHHOCTh MarHHTHOfO 

IIOn5I; ,l(llMTenhHOCTh Bhi.ll:ep)I(MBaHM5I B MarHMTHOM M rrponapotiHOM KaMepax; 

CTeiieHb HaiiOnHeHH5I), II03BOll.HIOlll,Me COKpaTMTh CpOKM CXBaThiBaHM5I, rronytiMTh 

u;eMeHTHbie KOMII03MThi, HanonHeHHbie IIMpHTHbiMM orapKaMM, C IIOBhiiiieHHbiM 

npe.n:enOM npotiHOCTM IIpM C)l(aTMM. 3<l_)Q_leKTMBHOCTb npHMeHeHM~ MafHMTHOM 

aKTMBaiJ;MM IIOBhiiiiaeTC~ IIpM HaiiOnHeHMM QeMeHTHbiX KOMII03MTOB 

MarHMTOliYBCTCTBMTenhHhiMM IIOpOIIIKaMM. 



Y CTaHOBneHO, qTo H3MeHeHHe npoqHOCTH MenK03epHHCTOrO 6eTOHa OT 

KpynHOCTH HanonHHTemi He no,n;qHH11eTC11 aHanHTHqeCKHM 3aBHCHMOCT11M, 

norryqeHHbiM .n;n11 6eTOHOB co cTpyKTypo:H: KOHrnoMepaTHoro THna, .n;ecpeKTbi 

cpopMHpyeMbie 3anonHHTeJieM H nopOBbiM npOCTpaHCTBOM BCTynaiOT B 

CHHepreTHqecKOe B3aHMO,ll;eMCTBHe H MOryT n03HTHBHO BJIH11Tb Ha H3MeHeHH e 

npoqHOCTHbiX xapaKTepHCTHK. 

Pa3pa6oTaHa Ha ocHoBe 30nh-MeTo.n;a TeXHOJIOrH11 norryqeHH11 

MHKpoKpeMHe3eMa H3 npHpo.n;Horo ,n;HaTOMHTa, qacTHU:bi KOToporo no cTpyKType, 

CBOMCTBaM, XHMHqecKOMY COCTaBy, MOpcporrorHH H TOnorpacpHH noBepXHOCTH He 

ycTynaiOT 3apy6e)J(HbiM aHanoraM, HO 3HaqHTenbHO .n;erneBne. 

TeopeTHqecKH o6ocHOBaH H 3KcnepHMeHTanhHO no,n;TBep)J(,n;eH MexaHH3M 

pa3pyrneHH11 6eTOHa no,n; ,n;eMCTBHeM C)J(HMaiOIII;HX Harpy30K. IJOKa3aHO, qTO 

pa3pyiiieHHe 6eTOHa npH C)J(aTHH npOHCXO,li;HT KaK 3a cqeT OTpbiBa, TaK H 3a cqeT 

cpe3a. Ilo3TOMY npoqHOCTb 6eTOHOB Ha C)J(aTHe 3aBHCHT OT BeJIHqlfHbl 

K03cpcpHIJ;HeHTa TpeHH11 (6eTOHa 0 6eTOH). Y CTaHOBJieHa KOppeJI11IJ;HOHHa11 

3aBHCHMOCTb Me)J(,n;y OTHOIIIeHHeM npoqHOCTH 6eTOHa npH C)J(aTHH K npoqHOCTH npH 

paCTH)J(eHHH H K03cpcpHIJ;HeHTOM TpeHH11. Y CTaHOBneHO, qTO K03cpcpHIJ;HeHT TpeHH11 

6eToHa o 6eTOH MO)J(eT H3MeH11TbC11 B npe.n;errax 0,5-0,8 .n;n11 6eTOHOB Krracca B25-

B50, Hero BerrHqHHa xopoiiio KopperrHpyeTcH c KnaccoM 6eToHa no npoqHocTH Ha 

c:>KaTHe. TeopeTHqecKH noKa3aHo, qTo npoqHoCTb 6eToHa Ha c:>KaTHe H pacTH)J(eHHe 

3aBHCHT oT pa3MepoB .n;ecpeKTOB CTPYKTypbi H oT pa3MepoB 3anorrHHTeJI11. 

I13yqeHo BnHHHHe 3neKTpoMarHHTHOM aKTHBaU:HH u;eMeHTHbiX cHcTeM Ha 

npoqHOCTb KOMn03HTOB, onpe,n;eJieHbl OnTHManbHbie pe)J(HMbl o6pa60TKH. 

YBerrHqeHHe HanpH)J(eHHOCTH MarHHTHoro norr11 npHBO,li;HT K yMeHbiiieHHIO cpoKoB 

CXBaTbiBaHH11. 06pa60TKa MarHHTHbiM noneM Hanp11)J(eHHOCTbiO 200 3 n03BOJIHJia 

,n;o6HTbC11 yMeHbiiieHH11 Haqana CXBaTbiBaHH11 Ha 29,6-48,3 %, KOHU:a CXBaTbiBaHH11 

Ha 25,9-38,5 % ,li;JI11 KOMn03HTOB C pa3JilfqHOM CTeneHbiO HanOJIHeHHOCTH 

nHpHTHbiMH orapKaMH. IJOBbiiiieHHe npoqHOCTH npOHCXO,ll;HT BCJie)l;CTBHe 

H3MeHeHH11 cTpyKTYPhi u:eMeHTHoro KaMH11 no,n; B03,n;eiicTBHeM 3JieKTpoMarHHTHoro 



nom1. HcnoJih30BaHMe nMpMTHhiX orapKOB M o6pa6oTKa u;eMeHTHhiX KOMTI03MTOB B 

MarHMTHOM TIOJie B KaqecTBe aJibTepHaTMBHOrO MeTO,ll;a aKTMBaiJ;MM TI03BOJI5leT 

3KOHOMMTb IJ;eMeHT 6e3 yxy,n:rneHM5l npoqHOCTHbiX xapaKTepMCTMK. 

3uaqHMOCTb UOJiyqeHHbiX aBTOpOM )J.HCCepTaQHH pelyJibTaTOB )J.JIH 

pa3BHTHH CTpOHTeJibHOrO MaTepHaJIOBe)J.eHHH 

Pa3pa6oTaHbl COCTaBhl u;eMeHTHbiX KOMTI03MIJ;MH ,ll;JI5l BbiCOKOTipoqHbiX 6eTOHOB 

C npHMeHeHMeM COBpeMeHHbiX TIOJIHKap60KCMJiaTHbiX rMnepnnaCTM<}>MKaTOpOB. 

Bbi5IBJieHhi onTMMaJihHbie pe)I(MMhi 3JieKTpoMarHMTHOH o6pa6oTKM HanonHeH

HhiX IJ;eMeHTHbiX KOMTI03MIJ;MH. IlOKa3aHa B03MO)I(HOCTb BJIM5IHM5l aKTMBaiJ;HM C 

TIOMOIIJ;biO MarHMTHbiX TIOJieH Ha npoqHOCTHhie xapaKTepMCTMKM u;eMeHTHbiX 

KOMTI03MIJ;MH. 

PacrnMpeHbl TeopeTMqecKMe OCHOBbl MeXaHMKM pa3pyrneHH5l 6eTOHa, ,ll;OKa3aHO 

HaJIMqMe KOppeJI5l:QMOHHOH 3aBMCMMOCTM Me)I(,IJ;y OTHOllieHMeM npoqHOCTH 6eTOHa 

npM C)l(aTMH K npoqHOCTM npH paCT5l)l(eHMM M K03<}><}>MIJ;MeHTOM TpeHM5l. 

060CHOBaHbl MeTO,ll;bl onpe,n:eneHM5l cop6IJ;MOHHbiX xapaKTepMCTMK, 

OTIMpaiOIIJ;MeC5l Ha <}>yH,n:aMeHTaJibHbie OCHOBbl XMMMqecKOrO COTipOTMBJieHM5l M 

,ll;OJirOBeqHOCTM CTpOMTeJihHbiX MaTepHaJIOB. 

PeKoMeH)J.aQHH no ucnoJihlOBauuro pelyJihTaTOB 

H BbiBO)J.OB )J.HCCepTaQHH 

IIonyqeHHhiH 30Jih-MeTo,n:oM M3 ,n:naTOMMTa ATeMapcKoro MecTopo)l(,n:eHM5l 

TIOpOlliOK MMKpOKpeMHe3eMa MO)I(eT 6hiTb MCTIOJib30BaH KaK aKTMBHa5l ,n;o6aBKa K 

cyXMM CTpOMTeJibHbiM CMeC5IM M IJ;eMeHTHbiM KOMTI03MTaM, a TaK)I(e KaK KOMTIOHeHT 

K o6rn;ecTpOMTeJihHbiM M CTieiJ;MaJibHbiM 6eTOHaM M B KaqeCTBe TeTIJIOM30JIHpyiOIIJ;MX 

3aChiTIOK. 

Pa3pa6oTaHHbie COCTaBhl u;eMeHTHbiX KOMTI03MIJ;MH C IIOJIMKap60KCMJiaTHhiMM 

cynepn rraCTM<}>MKaTOpaMM M aKTHBHbiMM MMHepaJibHbiMM HaTIOJIHMTeJI5IMM 

npnMeHMMhi ,n;n5l M3roToBneHH5l BhiCOKonpoqHhiX 6eTOHOB. Boi5IBJieHHbie 

OTITMMaJihHbie pe)I(MMbl o6pa60TKM HaTIOJIHeHHbiX U:eMeHTHbiX KOMTI03HU:HH 

3JieKTpoMarHMTHhiM noneM co3,n;aiOT ocHoBy ,n;n5l ,n;anhHeiirnero pa3BHTH5l HayqHhiX 



HanpaBrreHHH no H3yqeHHIO MeTo,n:oB ynpaBrreHHH cpopMHpoBaHHeM CTPYKTYPbi 

MaTepHarra Ha MHKpO- H HaHoypOBHe. 

Pe3yrrhTaThi ,n:HccepTaQHOHHoro Hccrre,n:oBaHHH noMoraiOT pacnmpHTb 

MeTO.ll:OJIOrHqeCKHH 6a3HC B CTpOHTeJibHOM MaTepHaJIOBe,n:eHHH, a TaK)I(e MoryT 

6biTb npHMeHHMbl B yqe6HOM npou;ecce. 

BMecTe c TeM, u;errecoo6pa3HO ccpopMyrrHpoBaTh HeKoTopbie 3aMe1.1aHHR no 

co,n:ep)l(aHHID pa6oTbi: 

1. 0TCYTCTByeT TeXHHK0-3KOHOMHqecKOe 060CHOBaHHe npHMeHeHHH 

3JieKTpOMarHHTHOH aKTHBaQHH H nOKa3aTeJIH no ce6eCTOHMOCTH HCnOJib3yeMbiX 

KOMnOHeHTOB .ll:JIH H3rOTOBJieHHH QeMeHTHbiX KOMn03HQHH .ll:JIH BbiCOKOnpoqHbiX 

6eTOHOB 

2. B pa6oTe npe,n:cTaBrreHbi 3KcnepHMeHTaJibHhie ,n:aHHhie no B03,n:eiicTBHID 

nOCTOHHHOrO MarHHTHOrO nOJIH Ha xapaKTepHCTHKH H CTpyKTypoo6pa30BaHHe 

QeMeHTHbiX KOMn03HTOB. I.:(errecoo6pa3HO npoBeCTH aHaJIOrHqHbie HCCJie,n:oBaHHH no 

B03,n:eHCTBHIO nepeMeHHOrO MarHHTHOrO nOJIH. 

3. 0TCYTCTBYIOT ,n:aHHbie IIO npoqHOCTH QeMeHTHbiX KOMn03HQHH 6orree 

.ll:JIMTeJibHOrO TBep,n:eHHH npH OnTHMH3aQHH COCTaBOB QeMeHTHbiX KOMn03HQHH .ll:JIH 

BbiCOKOnpoqHbiX 6eTOHOB. 

4. HMeiDTCH 3aMeqaHHH pe,n:aKQHOHHoro xapaKTepa. 

C,n:erraHHbie 3aMeqaHHH He CHH)I(aiOT o6IQeH: noJIO)I(HTerrhHOH ou;eHKH 

,n:HCCepTaQHOHHOH pa60Tbl H HX MO)I(HO paccMaTpHBaTb B KaqecTBe peKOMeH,n:aQHH 

,n:JIH ,n:arrbHeHIIIHX HCCJie,n:oBaHHH. 

3aKJII01.1eHue 

,Il;HCCepTaQHOHHaH pa6oTa KorroTyiiiKHHa ArreKceH Brra,n:HMHpoBHqa 

«Pa3pa6oTKa MeTO.ll:OB 3JieKTpOMarHHTHOH H XHMHqeCKOH aKTHBaQHH C QeJibiO 

nOBbiiiieHHH npoqHQCTH QeMeHTHbiX KOMn03HQHH» HBJIHeTCH 3aKoHqeHHOH HayqHO

KBaJIHcpHKaQHOHHOH pa60TOH, OTBeqaeT Tpe6oBaHHHM, rrpe,D;'bHBJI~eMbiM K 

KaH,n:H,n:aTCKHM ,n:HccepTaQHHM, o6rra,n:aeT HayqHOH HOBH3HOH H rrpaKTHqeCKOH 

3HaqHMOCTbiO H COOTBeTCTByeT n .9 «IJOJIO)I(eHHH 0 nopH,n:Ke npHCy)l(,n:eHH~ yqeHbiX 



CTeneHeli», yTBep)l(.n;eHHoro nocTaHOBJieHFieM IIpaBHTeJibCTBa PoccnlicKoli 

<t>e.n;epau;nn OT 24 ceHn16p~ 2013 r., N~842. 

Ha ocHoBaHHH BhiiiieH3JIO)I(eHHoro cqnTaeM, qTo KonoTyiiiKHH AneKceH: 

Bna.n;nMnpoBnq 3acJiy)I(HBaeT npncy)l(.n;eHH~ yqeHoli cTeneHH KaH.n;n.n;aTa 

TeXHHqeCKHX HayK no cneiJ;HaJibHOCTll 05.23.05 CTpOHTeJihHhie MaTepnanhi ··n 

H3.n;enn~. 

,lJ;HCCepTaiJ;H~, OT3biB Ha )J;llCCepTaiJ;HIO ll aBTOpe<l_>epaT paCCMOTpeHbi ll 

o.n;o6peHbi Ha paCIIIHpeHHOM 3ace.n;aHHll Ka<l_>e.n;pbi «CTpOHTeJibHbie MaTepHaJibi» 

<t>fBOY BIIO «KaJaHCKHH rocy.n;apcTBeHHhiH · apxnTeKTypHo-cTponTeJibHhiH 

YHHBepcnTeT» (npoTOKOJI N~ 3 OT 8 anpen~ 2016 ro.n;a). IIpncyTcTBOBaJIO Ha 

3aCe)J;aHHll 10 qeJIOBeK, ll3 HllX 3 )J;OKTOpa HayK no cneiJ;HaJibHOCTll 

paccMaTpHBaeMoli .n;nccepTau;nn. Pe3yJihTaTbi ronocoBaHn~: 3a - 10 qenoBeK, 

npOTHB - HeT, B03)J;ep)l(aJI0Cb- HeT. 

Cyneii:MaHoB Anh<l_>pe.n; MH.n;xaTOBHq, 

)J;OKTOp TeXHHqecKHX HayK 

no cneu;. 05.23.05 «CTpOHTeJibHbie MaTepnanbi HH3)J;eJIH~», 

npo<l_>eccop, 3aBe.n;yiOII(HH Ka<l_>e.n;poli 

«CTpOHTeJibHbie MaTepHaJibi» 

<t>fBOY BIIO «KaJaHCKHH rocy.n;apcTBeHHhiH 

apxnTeKTypHo-cTponTeJihHhiH yHnBepcnTeT>> 

qneH-KoppecnoH.n;eHT AKa.n;eMHH HayK PT 

I '------ . 

<I>e.n:epanbHoe rocy.n:apcTBeHHoe 6JO,n;)l(eTHOe o6pa3oBaTeJibHOe y'Ipe)l(.n:em-re BbiCIIIero rrpo<PeccH:o
HaJibHoro o6pa30BaHUSI «Ka3aHCKH:H rocy,n;apCTBeHHbiH apXH:TeKTypHO-CTpOH:TeJibHbiH 

yHH:BepcH:TeT>> (<I>fEOY BITO «Ka3f ACY») 
420043, Pecrry6JIH:Ka TaTapcTaH, r. Ka3aHb, yrr. 3erreHasr, 1 
E-mail: info@kgasu.ru 
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