
OT3hiB 

o4Juu,uaJibHoro onnonenTa Ha )J.HccepTau,uiO 

KonoTyrnKnna AneKceH Bna)J.HMnpoBnqa 

Ha TeMy «Pa3pa60TKa MeTO)J.OB 3JieKTpOMarHHTHOH H XHMHqecKOH 

3KTHB3IJ,HH C IJ,eJibiO UOBbiUieHHH npoqHOCTH IJ,eMeHTHbiX KOMU03HIJ,HH», 

npe)J.CT3BJieHHYIO B )J.HCCepTaiJ,HOHHbiH COBeT )I, 212.184.01, C03)1.3HIIbiH Ha 

6a3e lleH3eHcKoro rocy)J.apcTBennoro ynnBepcnTeTa apxnTeKTYPhi u 

CTpOHTeJibCTBa, K ny6JIHqlfOH 33IIJ,HTe Ha COHCK3HHe yqeHOH CTeneHH 

K3H)J.H)1.3T3 TeXHHqecKHX HayK DO CUeiJ,H3JlbHOCTH 

05.23.05 - «CTpOHTeJibHbie MaTepnaJihl H H3)1.eJIHH» 

,lJ,I1CCepTall,I10HHa51 pa6oTa BKJHO"l!aeT BBe,II.eHI1e, 5 rJiaB, OCHOBHbie BbiBO,II.bi, 

CIII1COK 11CIIOJib30BaHHOH JII1TepaTypbi 113 162 Hai1MeHOBaHI1H 11 3 IIp11JIO)I(eHI1H. 

,lJ,I1CCepTai.I,1151 113JIO)I(eHa Ha 183 CTpaHI1I.I,aX Maiiii1HOIII1CHOrO TeKCTa, B T. "ll. 

CO,II.ep)I(11T 58 p11CYHKOB 11 43 Ta6JII1ll,bl. 

AKTyaJihHOCTh TeMbi )J.HccepTau,uonnoro uccJie)J.oBaHHH 

B M11poBoii rrpaKTI1Ke cTp011TeJibCTBa 6onbiiii1MI1 TeMrraMI1 B03pacTaiOT .n.on51 11 

ponb BbiCoKorrpo"l!HbiX 6eToHoB. ITp11MeHeHI1e HOBbiX TexHononi"l!eCKI1X rrp11eMoB, 

BBe,II.eHI1e B COCTaB IIOJI11<l>YHKI1,110HaJibHbiX XI1MI1"l!eCKI1X ,II.06aBOK Ha OCHOBe cyrrep-

11 ri1IIeprrJiaCT11<l>11KaTOpOB, a TaK)I(e ,II.pyri1X MI1HepaJibHbiX 11 opraHI1"l!eCKI1X 

HaiiOJIHI1TeJieH II03BOJII1JII1 IIOBbiCI1Tb IIpO"l!HOCTb I.I,eMeHTHbiX KOMII0311TOB. 

IToMI1MO .n.o6aBoK, B TexHonorl111 6eToHa rrp11MeH51IOTC51 pa3JII1"l!Hbie rrp11eMbi , 

II03BOJI51IOII1,11e 11HTeHC11<l>11I1,11pOBaTb IIp0113BO,II.CTBO 6eTOHHbiX 11 )l(eJie3o6eTOHHbiX 

113,II.eJII1H 11 KOHCTPYKI.I,11ii: 113MeJib"l!eHI1e KOMIIOHeHTOB, y.n.apHoe 11 B116pai.I,110HHoe 

yrrn oTHeHI1e, TepMo- 11 BJiaroo6pa6oTKa. O.n.HaKo rrp11 <PopM11poBaHI111 c TpyKTYPbi 

H e06XO,I1.11MO Hap51.Il.Y C Tpa,I1.11ll,I10HHbiMI1 MeTO,II.aMI1 IIp11MeH51Tb 6onee TOHKI1e 

aJibTepHaTI1BHbie MeTO,II.bl aKTI1Bai.I,1111: aKyCTI1"l!eCKI1e, :meKTpOMarHI1THbie 11 ,II.p. 

B ,II.I1ccepTai.I,110HHoii pa6oTe KonoTyiiiKI1Ha AneKce51 Bna,II.I1M11pOBI1"l!a 

IIOCTaBJieHa 3a,II.a"lla cpaBHI1Tb BJII151HI1e MeTO,II.OB XI1MI1"l!eCKOH aKTI1Ball,l111 11 

MarHI1THbiX IIOJieH Ha IIOBbiiiieHI1e IIpO"l!HOCTHbiX xapaKTep11CTI1K I.I,eMeHTHbiX 

KOMII0311ll,I1H. 
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3JieKTpOMarHHTHa51 aKTHBa~ll51 - IIOKa He,l1;0CTaTOY.JHO H3yY.JeHHbiH CIIOC06 

coBeprneHCTBOBaHmi cTpyKTYPhi B.H)KYI.IJ;HX KOMII03HU:HM, HO 51BJI.HeTc5I MeHee 

3HeproeMKOH no cpaBHeHHIO c MexaHOXHMHY.JecKo:H: aKTHBau:He:H:. ITo3TOMY 

pa3pa6oTKa TeXHOJIOrllll IIOJiyY.JeHH51 BbiCOKOIIpOY.JHbiX QeMeHTHhiX KOMII03llTOB, 

OCHOBaHHOH Ha IIpHMeHeHllll 3JieKTpOMarHHTHbiX IIOJieH, 51BJI5IeTC51 aKTyaJibHOH 

HayY.JHO-rrpaKTHY.JeCKOH 3a,n:aY.JeH. 

CTeneHh o6ocnoBaHHOCTH uayiJHhiX noJio:~Keuun, BhiBO,LJ,OB u 

peKoMeH,LJ,an:nn, c<}>opMyJiupoBaHHhiX B ,LJ,nccepTan:nn 

HayY.JHhie rroJIO)l{eHH.H, BhiBO.D:hi H peKoMeH,n:au:HH, c<lJopMynHpoBaHHhie B 

,n:HccepTaU:HH, ,n:ocTaTOY.JHO o6ocHoBaHhi. IIocTaBJieHHhie u:enH H 3a,n:aY.JH norHY.JHhi H 

y6e,n:HTeJibHhi, ll IIpll llX perneHllll 3<l><lJeKTllBHO peaJIH30BaH CllCTeMHbiM IIO,l1;XO,l1;. 

MaTepHaJI H3JIO)KeH rrocne,n:oBaTeJihHO, 513hiK ,n:ocTaTOY.JHO rrpocT ,n:JI.H BocrrpH.HTmL 

rnaBbi ,l1;llCCepTaQHOHHOH pa60Tbi IIO,l1;blTO)J(llBaiOTC51 BbiBO,l1;aMH, OTpa)J(aiOI.IJ;llMll llX 

OCHOBHOe co,n:ep)J(aHHe. B 3aKJIIOY.JeHllll IIpHBe,n:eHbi BhiBO,l1;hi IIO pe3yJihTaTaM 

BbiiiOJIHeHHOro llCCJie,n:oBaHH.H, xapaKTepH3YIOI.IJ;lle o60CHOBaHHOCTb ll 

apryMeHTllpOBaHHOCTh HaYY.JHhiX IIOJIO)l{eHHM, rrpe,n:cTaBJieHhi peKOMeH,n:aiJ;llll, 

rrepcrreKTHBhi ,n:aJihHelirne:H: pa3pa6oTKH TeMhi. 

ABTopoM rrpoaHaJIH3HpoBaH orrhiT oTeY.JeCTBeHHhiX H 3apy6e)l{HhiX yY.JeHhiX B 

o6JiaCTll COBpeMeHHhiX TeXHOJIOrllH IIpOH3BO,l1;CTBa 6eTOHa. 

Pa3pa6oTaHhi cocTaBhi ~eMeHTHhiX KOMII03HU:HH ,n:JI.H BhiCOKorrpoY.JHhiX 6eToHoB 

C IIpHMeHeHHeM COBpeMeHHbiX IIOJIHKap60KCHJiaTHbiX rHrrepiiJiaCTll<lJHKaTOpOB. 

Boi.HBJieHhi orrTHMaJihHhie pe)J(HMhi 3JieKTpoMarHHTHOH o6pa6oTKH HarronHeH­

HhiX u:eMeHTHhiX KOMII03H~HH. IIoKa3aHa B03MO)J(HOCTh BJIH.HHH.H aKTHBaU:HH c 

IIOMOI.IJ;biO MarHHTHbiX IIOJieH Ha IIpOY.JHOCTHbie xapaKTepHCTllKll QeMeHTHbiX 

KOMII03llU:llH. 

PacrnHpeHhi TeopeTHY.JeCKHe ocHOBhi MexaHHKH pa3pyrneHll51 6eToHa, 

o60CHOBaHa 3aBHCllMOCTb IIpOY.JHOCTll 6eTOHa OT K03<lJ<lJHU:HeHTa TpeHll51. 



06ocHoBaHhi MeTO,IJ;hi orrpe.n;eneHIUI cop6u:rroHHhiX xapaKTeprrcTHK, 

OIIHpaiOII(HeC51 Ha cpyH,n;aMeHTaJibHbie OCHOBbl XHMMqeCKOrO COIIpOTHBJieHM51 H 

,Il;OJirOBeqHOCTH CTpOHTeJibHbiX MaTeprraJIOB. 

).:(rrccepTaQHOHHOe HCCJie,IJ;OBaHHe BbiiiOJIHeHO B paMKaX rocy,n;apCTBeHHOrO 

3a,n;aHH51 MrrHrrcTepcTBa o6pa3oBaHH51 M HayKrr PoccrriicKoii <I>e.n;epau:rrrr no 

cpyH,n;aMeHTaJibHoii HayqHo-rrccne.n;osaTeJibCKoii TeMe N253/l 0-12 «Hccne.n;osaHne 

rrpou:ecCOB <PopMMpOBaHH51 HaHOCTpyKTyp TeiiJIOH30JI51U:HOHHbiX MaTepHaJIOB Ha 

OCHOBe MHHepaJibHbiX qaCTHU: H IIOpOIIIKOB». 

Pe3yJihTaThi .n;nccepTau:rroHHoro nccne.n;osaHH51 rroMoraiOT paciiirrprrTh 

MeTO,Il;OJIOrrrqecKMH 6a3HC B CTpOMTeJibHOM MaTeprraJIOBe,IJ;eHMH, a TaK)I(e MoryT 

6biTh rrprrMeHHMhl B yqe6HoM rrpou:ecce. 

,ll;oCTOBepHOCTh H HOBH3Ha HayqHhiX DOJJO~CHHH, BhiBOLJ,OB H 

peKOMCHLJ,3QHH, c<J>opMyJJHpOB3HHhiX B LJ,HCCepTaQHH 

CTerreHb .n;ocToBepHOCTH pe3yJihTaTOB pa6oThi o6ecneqfmaeTC5I: 

COIIOCTaBJieHHeM pe3yJibTaTOB 3KCIIeprrMeHTaJibHbiX HCCJie,IJ;OBaHHH C pe3yJibTaTaMH 

CTaTMCTrrqecKOH o6pa60TKH pe3yJibTaTOB 3KCIIeprrMeHTaJihHbiX ,n;aHHbiX, a TaK)I(e HX 

cpasHeHrreM c pe3yJihTaTaMrr, rronyqeHHhiMrr .n;pyrrrMrr aBTopaMrr; rrpose,n;eHrreM 

HCCJie,IJ;OBaHHH Ha o6opy,n;oBaHHH, IIpOIIIe,IJ;IIIeM MeTpOJIOrWieCKYIQ IIOBepKy; 

IIpHMeHeHHeM MeTO,Il;OB CTaTHCTrrqecKoro aHaJIH3a IIOJiyqeHHbiX pe3yJihTaTOB. 

ITonyqeHHhie pe3yJihTaThi y,n;aqHo arrpo6rrpoBaHhi M BHe,n;peHhi B cTporrTeJibHYIO 

rrpaKTHKy. 

HayqHa51 HOBH3Ha 3aKJIIOqaeTC51 B OIITHMH3aQHH TeXHOJIOrrrqecKHX pe)I(HMOB 

(Haiip51)1(eHHOCTb MarHHTHOrO IIOJI5I; ,Il;JIHTeJibHOCTb Bbi,IJ;ep)I(HBaHH51 B MarHHTHOH H 

rrporrapoqHOH KaMepax; CTerreHb HaiiOJIHeHH51), II03BOJI51IOli(HX COKpaTHTb CpOKH 

CXBaTbiBaHH51, IIOJiyqrrTh QeMeHTHhie KOMII03MTbl, HaiiOJIHeHHbie IIHpHTHbiMH 

orapKaMH, C IIOBbiiiieHHOH rrpoqHOCTbiO rrpM C)l(aTMM. 3<P<PeKTMBHOCTb rrprrMeHeHH51 

MarHMTHOH aKTHBaU:HH IIOBhiiiiaeTC51 IIpM HaiiOJIHeHHM QeMeHTHbiX KOMII03MTOB 

MarHHToqyBCTCTBHTeJibHbiMH IIOpOIIIKaMH. 



Pa3pa6oTaHa Ha ocHoBe 30Jib-MeTo,n:a TexHononui nonyqemui 

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

CBOHCTBaM, XHMHqecKOMY COCTaBy, MOp<jJOJIOfHH H TOnorpa<jJHH noBepXHOCTH He 

ycTynaiOT 3apy6e)I(HbiM aHaJioraM, HO 3HaqHTeJibHO .n;erneBJie. ,l(aHbl peKOMeH.n;aiJ.HH 

no ero HCnOJib30BaHHIO B KaqecTBe aKTHBHOH .n;o6aBKH K CYXHM CTpOHTeJibHbiM 

CMeC5IM H IJ.eMeHTHbiM KOMn03HTaM, a TaK)I(e KaK KOMnOHeHTa K o6IIJ;eCTpOHTeJibHbiM 

H cneu.HaJibHbiM 6eTOHaM H B Kal:.JeCTBe TenJIOH30JIHpyiOIIJ;HX 3aCbiiiOK. 

TeopeTHqecKH o6ocHoBaH H 3KcnepHMeHTaJihHO no.n;TBep)l(,n:eH MexaHH3M 

pa3pyrneHH5I 6eTOHa no.n; ,[(eHCTBHeM C)I(HMaiOIIJ;HX Harpy30K. IlOKa3aHO, qTo i 

pa3pyrneHHe 6eTOHa npH C)l(aTHH npOHCXO.IJ:HT KaK 3a cqeT OTpbiBa, TaK H 3a cqeT 

cpe3a. Il03TOMY npoqHOCTb 6eTOHOB Ha C)l(aTHe 3aBHCHT OT BeJIHl:.JHHbl 

K03<jJ<):>HIJ.HeHTa TpeHH5I y (6eTOHa 0 6eTOH). Y CTaHOBJieHa KOppeJI5IQHOHHa5I 

3aBHCHMOCTb Me)l(,r:(y OTHOIIIeHHeM npoqHOCTH 6eTOHa npH C)l(aTHH K npoqHOCTH npH 

paCT5I)I(eHHH H K03<jJ<jJHIJ.HeHTOM TpeHH5I. Y CTaHOBJieHO, qTo K03<jJ<jJHIJ.HeHT TpeHH5I 

6eToHa o 6eTOH MO)I(eT H3MeH5ITbC5I B npe.n:enax 0,5 - 0,8 .IJ:JI5I 6eTOHOB KJiacca B25-

B50, H ero BeJIHqHHa xoporno KoppenHpyeTC5I c KJiaccoM 6eToHa no npoqHoCTH Ha 

C)l(aTHe. TeopeTHqecKH noKa3aHo, qTo npoqHoCTb 6eToHa Ha C)l(aTHe H pacT5I)I(eHHe 

3aBHCHT OT pa3MepoB .n:e<):>eKTOB cTpyKTYPbi H OT pa3MepoB 3anoJIHHTeJI5I. 

BbHIBJieHo BJIH5IHHe 3JieKTpoMarHHTHOH aKTHBaiJ.HH u.eMeHTHbiX cHcTeM Ha 

npoqHOCTb KOMn03HTOB, onpe.n;eJieHbl OnTHMaJibHbie pe)I(HMbl o6pa60TKH. 

3KcnepHMeHTaJibHO nOKa3aHO, qTO HCnOJib30BaHHe nHpHTHbiX orapKOB H o6pa60TKa 

IJ.eMeHTHbiX KOMn03HTOB B MarHHTHOM none B Kal:.JeCTBe aJibTepHaTHBHOfO MeTO.IJ:a 

aKTHBaiJ.HH n03BOJI5IeT 3KOHOMHTb IJ.eMeHT 6e3 yxy.n;rneHH5I npoqHOCTHbiX 

xapaKTepHCTHK. 

3aMeqaHHH DO )J,HCCepTaQHOHHOH pa6oTe 

ITo ,n:HccepTaQHOHHo:H: pa6oTe HMeiOTC5I cne,n:yiO:rrt;He 3aMeqaHH5I: 



1. B pa6oTe He,IJ;OCTaTOY:HO IIOJIHO MCCJie,IJ;OBaHhi rrpou;ecchi 

cTpyKTypoo6pa3oBaHM5l u,eMeHTHhiX KOMII03M:U:MH rrpw aKTMBa:U:MM MarHMTHhiM 

IIOJieM. 

2. He rrpwBe,n;eH TeXHMK0-3KoHoMMY:ecKMH pacqeT 3<}:><}:>eKTMBHOCTM 

MCIIOJih30BaHM5l 3JieKTpOMarHMTHOH aKTMBaiJ;MM u;eMeHTHhiX KOMII03MIJ;MH C 

HaiiOJIHeHMeM MarHH:ToqyBCTBMTeJihHhiMM HaiiOJIHMTeJI5IMM Ha rrpaKTMKe. 

3. 0TCYTCTBYIOT KOHKpeTHhle peKOMeH,IJ;aiJ;MM ITO MCIIOJih30BaHMIO IIOJiyY:eHHhiX 

COCTaBOB u;eMeHTHhiX KOMII03MIJ;MH B CTpOMTeJihHhiX KOHCTpyKIJ;M5IX. 

4. B .n;wccepTau;woHHOH pa6oTe 3HaY:eHM5l IIJIOTHOCTM YKa3aHhi B r/cM
3

. 

CornacHo cwcTeMe Cl1 rrnoTHOCTh M3Mep5IeTC5l B Kr/M
3

• 

HecMoTp5I Ha rrpwBe,n;eHHhie 3aMeY:aHM5l, pa6oTa BhmonHeHa Ha BhiCOKOM 

HayY:HO-TeXHMY:eCKOM ypoBHe, 3aTparMBaeT aKTyaJihHYIO .II;JI5l CTpOMTeJihHOfO 

MaTepMaJIOBe,n;eHM5l TeMy M 3aCJIY)I(MBaeT IIOJIO)I(MTeJihHOH o6ru;eH OIJ;eHKM. 

JaKJIIoqeuue 0 COOTBeTCTBHH )J,HCCepTaQHH KpHTepHHM, 

ycTaHOBJiennhiM lloJio~euueM o npucy~euuu yqeuhiX cTeneueil 

,[(w ccepTau;w o HHa5l pa6oTa KonoTyiiiKMHa AneKce5l Bna,n;MMMpoBwqa 

«Pa3pa6oTKa MeTO.II;OB 3JieKTpOMarHMTHOH M XMMRY:eCKOH aKTMBaiJ;MM C IJ;eJihiO 

IIOBhiiiieHM51 rrpoqHOCTM IJ;eMeHTHhiX KOMII03MIJ;MH» COOTBeTCTByeT II. 9 «I10JIO)I(eHM5l 

o rrpwcy)l(.n;eHMM yqeHhiX CTerreHeH» (ITocTaHOBJieHMe ITpaBMTeJihCTBa PoccwifcKoif 

<De.n;epau;ww OT 24 ceHT5I6p5I 2013 r. N2 842) B qacTM Tpe6oBaHMH K pa6oTaM, ' 

rrpe,II;CTaBJieHHhiM Ha COMCKaHMe yY:eHOH CTeiieHM KaH,IJ;M,IJ;aTa TeXHMY:eCKMX HayK, 

5IBJI5leTC5l 3aKoHqeHHOH HayY:HO-KBaJIM<}:>MKaiJ;MOHHOH pa60TOH. ,[(MCCepTaiJ;M51 

CO,n;ep)I(MT HayY:HYIO HOBM3Hy, rrpaKTMY:eCKYIO u;eHHOCTh, M B HeM Ha OCHOBe 

BhiiiOJIHeHHhiX aBTOpOM MCCJie,IJ;OBaHMH rrpe,II;JIO)I(eHhi HayqHo o60CHOBaHHhie 

TeXHMY:eCKMe peiiieHM5l ITO IIOBhiiiieHMIO rrpoqHOCTHhiX xapaKTepMCTMK u;eMeHTHhiX 

KOMII03MIJ;MH, qTO MMeeT Ba)I(HOe 3HaY:eHMe .II;JI5l CTpOMTeJihHOfO MaTepMaJIOBe,IJ;eHM5l. 

,[(MCCepTaiJ;M5l COOTBeTCTByeT II. 10, II. 11, II. 13 M II. 14 I1oJIO)I(eHM5l 0 IIOp51,II;Ke 

rrpwcy)l(,n;eHM5l yqeHhiX cTerreHeif 

I 



,I.(HCCepTaiJ;JUI H aBTOpe<l>epaT BbiiiOITHeHbl Ha .IJ:OCTaTOtiHOM HaytiHO-

MeTO,Z:UitieCKOM ypoBHe, cooTBeTCTBYJOT Tpe6oBaHH51M BAK P<:P. ABTope<PepaT 

COOTBeTCTByeT CO,n:ep)l(aHHJO .IJ:HCCepTaQHH. 

Pe3ynnTaTbi pa6oTbi nponnm .n:ocTaTOtiHYJO anpo6au;HJO. Bcero no TeMe 

.IJ:HCCepTaQHH ony6nHKOBaHO 16 HaytiHbiX CTaTeM, H3 HHX 4 HaytiHble CTaTbH Bj
1 

poccHiicKHX peu:eH3HpyeMbiX HaytiHbiX H3,n:aHM51X, BXO.IJ:511I(MX B nepetieHb BAK P<t>. 

Ilo <l>opMyne H o6naCTH HCCITe,n:oBaHH51 .IJ:HCCepTaQH51 COOTBeTCTByeT HaytiHOH 

cneu:HanbHOCTM 05.23.05- CTpOHTennHbie MaTepHanbl H H3,n:enM51. 

CtiHTaJO, liTO KonoTyiiiKHH AneKceii Bna,n:HMHpOBHti 3acny)I(MBaeT 

npHCy)l(,n:eHH51 ytieHOM CTeneHH KaH,n:H,n:aTa TeXHMtieCKHX HayK no cneQHaiTbHOCTH 

05.23.05- CTpOHTennHI>Ie MaTepHanbl H H3,n:enM51. 

*0<}>HIJ.H3JihHhiii onnoueuT: 
tineH-KoppecnoH,n:eHT PAACH, 
.IJ:OKTOp TeXHHtieCKMX HayK no 
cneu:HanbHOCTH 05.23.05 - CTpOHTennHbie 

MaTepHaiTbl H H3.IJ:eiTH51, 

npo<l>eccop, 3aBe.IJ:YJOII(HH Kacpe,n:poli 
«CTpOHTeiTbHOe MaTepHaiTOBe,n:eHHe, 
H3,n:enH51 H KOHCTPYKU:HH» 
18.04.2016 r. 

Ilo,n:nMcb J1ecoBHKa B.C. 

IlpopeKTOp no HaytiHOM 

,n:.T.H., npo<l>eccop 

~ J1eCOBHK 
BanepHli CTaHHcnaBOBMti 
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