
OT3biB 
oqHIIJ;I1aJibHOrO OITITOHeHTa Ha ,llHCCepTaiJ;I10HHYJO pa6oTy 

Earr6arr11Ha AneKce5I Brra,ll.11M11poswm «L(eMeHTHbie KOMIT0311Thi 

Ha OCHOBe CYX11X CTp011TeJibHbiX CMeCeH C 11CITOJib30BaH11eM 

KOMITJieKCHbiX MO.l(11qmKaTOpOB», ITpe,n:CTaBJieHHYJO B 

):(11CCepTaU:110HHblll COBeT ,[( 212.184.01, C03.l(aHHblll Ha 6a3e <l>fEQY 

BITO «IleH3eHCK11i1 rocy.n:apcTBeHHhiH YH11Bepc11TeT apx11TeKTYPhi 11 

CTp011TeJibCTBa» K ITy6nJ1qHOH 3all(11Te Ha C011CKaH11e yqeHOM 

CTeiTeH11 KaH.l(11)J.aTa TeXH11qeCK11X HayK ITO CITeU:11aJibHOCT11 

05.23.05 - CTp011TeJibHhie MaTep11arrbi 11 113.l(eJI115I 

AKTyaJJbHOCTh TeMhi .LJ.HCcepTaQHOHHoro uccJJe)J.oBaHHSI 
B )].11ccepTaU:110HHoi1: pa6oTe Earr6arr11Ha A.B. paccMaTp11BaJOTC5I BOITpochi 

pa3pa60TK11 U:eMeHTHbiX KOMIT0311TOB Ha OCHOBe CYX11X CTp011TeJibHbiX CMecei1: 

(CCC) C 11CITOJib30BaH11eM KOMITJieKCHbiX MO)J.mlmKaTopoB, ITOJiyqeHHbiX ITyTeM 

COBMeCTHOrO ITp11MeHeH115I M11HepaJibHbiX 11 ITJiaCT11<P11U:11pyiOil(11X )J.06aBOK. 

BI>I6op TeMbi 11ccne.n:osaH11i1: oiTpe.n:en5IeTc5I BbiiiOJIHeH11eM Ba)KHeHill11X 

3a,ll.aq COBpeMeHHOll CTp011TeJibHOM OTpaCJI11, ITpe,n:ycMaTp11BaJOil(11X pa3pa60TKY 

6eTOHOB 11 U:eMeHTHbiX paCTBOpOB, OTBeqaJOil(11X pa3JI11qHbiM Tpe6oBaH115IM ITO 

ITpoqHOCT11, BO.l(OHeiTpOH11U:aeMOCT11, CTOMKOCT11 K ,n:ei1:CTB11JO arpeCC11BHbiX cpe.n. 

11 T.,n:. PellleH11e :noli 3a,n:aq11 B03MO)KHO 3a cqeT pacill11peH115I HOMeHKJiaTyphi 

U:eMeHTHbiX paCTBOpOB 11 6eTOHOB Ha OCHOBe CYX11X CTp011TeJibHbiX CMeCeH, MO

.ll.11¢11U:11pOBaHHbiX .n:o6asKaM11. B CB5I311 c 3T11M aBTopoM 6biJia oiTpe.n:eneHa u:enb 

11CCJie.l(OBaH115I 11 c¢opMyn11pOBaHbi 3a,n:aq11, KOTOpbie He06XO.l(11MO peill11Tb .l(JI5I 

ee .l(OCT11)KeH115I. IlocTaBJieHHa5I U:eJib, CY.ll.5I ITO 113JIO)KeHHbiM pe3yJibTaTaM, 6biJia 

.l(OCT11rHyTa. ABTOpOM pa3pa6oTaHbl COCTaBbi CYX11X CTp011TeJibHbiX CMecei1: C 

KOMITJieKCHbiM11 MO,ll.11¢11KaTOpaM11, KOMIT0311Tbl Ha OCHOBe KOTOpbiX o6na,n:aJOT 

ITOBbillJeHHbiM11 TeXHOJIOr11qeCK11M11 11 3KCITJiyaTaU:110HHbiM11 ITOKa3aTeJI5IM11. 

AKTyanbHOCTb TeMbi ,n:11ccepTaU:110HHoi1: pa6oTbi ITO.l(TBep)K.n.aeTC5I Bhmon 

HeH11eM Hccne,n:oBaH11H B paMKax <PyH,n:aMeHTaJibHOH HHP N25311 0-12 «I1ccne

.n:osaHHe ITpOU:eCCOB ¢opM11pOBaHH5I HaHOCTpyKTypbi TeiTJI01130JI5IU:110HHbiX Ma

Tep11aJIOB Ha OCHOBe M11HepaJibHbiX qacTHU:». 

06UJ.aSI XapaKTepHCTHKa pa60Tbl 
,[(11CCepTaU:HOHHa5I pa60Ta COCTOHT 113 llJeCTH rnaB, 3aKJIJOqeHH5I, CITHCKa 

JIHTepaTyphi 113 164 Ha11MeHoBaH11H. Pa6oTa 113JIO)KeHa Ha 219 cTpaH11U:ax MallJH

HOIT11CHoro TeKCTa, BKJIJOqaJOil(ero 21 Ta6JIHU:Y 11 96 p11CYHKOB. 

Bo BBeJ!eHHH o6ocHOBhiBaeTc5I aKTYaJibHOCTb Bhi6paHHoi1: TeMbi, c¢opMy

nHpoBaHbi HayqHa5I HOB113Ha 11 ITpaKTHqecKa5I 3Haq11MOCTb pa60Tbi. 

B nepsou rJJaBe )].11CcepTaU:H11 ITpe,n:cTaBneH pa3BepHyThiH aHaJIH3 pa6oT, 

ITOCB5IIl(eHHbiX 11CCJie.l(OBaH11JO ITO Bbi6paHHOM TeMe. Ilp11Be,n:eHa KJiaCcH<P11KaU:H5I 

Cyll(eCTBYJOil(11X B11.l(OB CYXHX CTpOHTeJibHbiX CMeCeH, OIT11CaHbi ITpHHU:HITbi 11X 

pa3pa60TK11 11 ITp11MeHeH115I. 

0 TMeqaeTC51, qTo B HaCT05IIl(ee BpeM5I .l(J15I MHOr11X 3apy6e)KHbiX 11 OTeqecT

BeHHbiX ITp0113BO.l(HTeJieH CYXHX CTpOHTeJibHbiX CMeCeH ITp110pHTeTHbiM HaiTpaB-

r-~~.-- -.ri. ,;; ,· j ,_)~:;.1 : ," ,:r:.;,.., ,::;-
K "' ~ · ; "'\ ~ --- ·· _ ,. o.tt .. 1·1h :'OI'..._, 

·"NO>. ,._';JlL;,( "' • · · '!!i',l';"~ 
'" v Jv'iif ll'\",• ' ;, ·~· i 

l Jt -- 6!?:!) . . . 
l -" --cy· . .,.,..., __ ~ 
---...:.::::::.:-~-~- -:::_ -~-,..- '" .•;;r t:,t 



JieHIIeM pa3BIITII5l 5IBJI5leTC5l IICITOJih30BaHIIe B peu;eiTType MOJJ.IIC}mU:IIpyiOlUIIX )J,0-

6aBOK Ha OCHOBe MeTaKOaJIIIHa II MIIKpOKpeMHe3eMa. 

PaccMoTpeHhi ITepciTeKTIIBhi pa3BIITII5l ITpOII3BOJJ.CTBa cyxiix cTpOIITeJihHhiX 

CMeceif Ha OCHOBe MO)J,IIqmu;IIpOBaHHhiX IJ;eMeHTHhiX B5l)J(YlUIIX. 

BTopaH rJiaBa ITOCB5llUeHa OITIICaHIIIO xapaKTepiiCTIIK MaTepiiaJIOB II MeTO

)J,OB IICCJie)J,OBaHII5l ¢II3IIKO-MexaHIIqecKIIX II TexHonoriiqecKIIX csoifcTB. ITpeJJ.

cTaBJieHhi OCHOBHbie ITapaMeTpbi IICCJie)J,OBaTeJibCKOrO o6opyJJ.OBaHII5l )J,JI5l ITpOBe

)J,eHII5l IICIThiTaHIIlf. 

TpeThH rJiasa ITOCB5lru:eHa ¢paKTaJihHOMY aHaJIII3Y KpiiBhiX JJ.e¢opMIIpoBa

HII5l KOMIT031IIJ;IIOHHhiX CTpOIITeJibHbiX MaTepiiaJIOB. 

Y CTaHOBJieHO, qTO IICITOJib30BaHIIe ¢paKTaJibHOrO aHaJIII3a )J,JI5l KOJIHqeCT

BeHHOlf OIJ;eHKII KpHBhiX )J,e¢opMIIpOBaHII5l Ha OCHOBe IIH)J,eKca )J,JIHHhi IT03BOJI5leT 

ITonyqHTh ITpocToif B peaJIII3aU:IIII ciToco6 OITHCaHII5l ITpou:ecca pa3pyrneHH5l KOM

IT03HU:IIOHHhiX CTpOIITeJihHhiX MaTepHaJIOB. 

ABTopoM ITpeJJ.JIO)J(eHa MeTOJJ.IIKa oiTpe)J.eJieHII5l IIH)J,eKca ¢paKTaJihHOCTH B 

KaqeCTBe JIOKaJihHOrO ¢paKTaJihHOrO ITOK33aTeJI5l KpHBhiX )J,e¢opMIIpOBaHH5l, OC

HOBaHHa5l Ha MeTO)J,e MIIHHMaJihHOrO ITOKpbiTII5l. ,[(OK33aHO, qTo aJirOpHTM BhJqiic

JieHH5l ¢paKTaJibHOlf pa3MepHOCTII, OITpe)J,eJI5leMOlf C ITOMOlUhiO MeTO)J,a HaHMeHb

ruero ITOKpbiTII5l, IIMeeT 6onee 6niCTpbllf BhiXO)J, Ha CTeiTeHHOlf aCHMITTOTHqeCKIIlf 

pe)J(IIM ITO cpaBHeHIIIO C Tpa)J,IIIJ;IIOHHhiMII MeTO)J,aMII XepCTa II ITOKpbiTII5l KBa)J,pa

TaMH. 

ITpeJJ.JIO)J(eH ITOJJ.XOJJ., IT03BOJI5IIOlUHif oiTpeJJ.eJI5ITh ITOJIO)J(eHHe ToqeK 6H¢yp

KaU:HH Ha KpiiBOlf )J,e¢opMIIpOBaHH5l, qTO IT03BOJI5IeT ITOJiyqHTb 3HaqHMYIO IIH¢op

MaiJ;IIIO 0 pa3pyrneHIII1 KOMIT031ITOB ITO)], )J,eMCTBIIeM MeXaHIIqecKOlf Harpy3Kl1. 

qeTBepTaH rJiaBa ITOCB5llUeHa IiCCJie)J,OBaHII5IM COCTaBOB u;eMeHTHbiX B5l

)J(YlUHX, MOJJ.II<PIIU:IIpOBaHHhiX MIIHepaJibHhiMII )J,06aBKaMII. 

C ITOMOlUhiO MeTO)J,OB MaTeMaTIIqecKOrO ITJiaHIIpOBaHII5l 3KCITepiiMeHTa yc

TaHOBJieHhi 3aKOHOMepHOCTII KOMITJieKCHOrO BJIII5IHI15l ITJiaCTI1¢HU:IIpy iOru:eif ( cy

ITepiTJiaCTII<PIIKaTop Melflux 1641 F) H MIIHepanbHhiX JJ.06asoK (MIIKpoKpeMHe3e

Mhi KOHJJ.eHciipoBaHHhie HeyiTJIOTHeHHhiif II yiTJIOTHeHHhiif HoBOKY3HeU:KIIe MK-85 

II MKY -85, MIIKpoKpeMHe3eM HeyiTJIOTHeHHhiif EpaTCKIIif MK-85 H MeTaKaoJIHH) 

Ha BO)J,OITOTpe6HOCTb II 3aryru:aiOlUYIO CITOC06HOCTb u;eMeHTHbiX B5l)J(YlUIIX. 

3KciTepiiMeHTaJihHO JJ.OK33aHo, qTo BBe)J,eHIIe ITJiaCTH¢HKaTopa Melflux 

1641 f Ha OCHOBe ITOJIIIKap60KCHJiaTHOrO 3¢IIpa He TOJihKO 3aMe)J,JI5leT CKOpOCTb 

ITpou;eccoB riiJJ.paTaU:HH II o6pa3oBaHIIe KoaryJI5IU:IIOHHoif cTpyKTYPhi, HO II IT03BO

JI5leT yiTpaBJI5ITb 3KCITJiyaTaiJ;HOHHhiMI1 l1 TeXHOJIOriiqecKIIMII CBOMCTBaMH CMeCII. 

Y CTaHOBJieHO BJIII5IHHe KOMITJieKCHbiX MOJJ.II¢IIKaTOpOB Ha OCHOBe MHHe

paJibHhiX )J,06aBOK II ITOJIIIKap60KCIIJiaTHOrO ITJiaCTII¢IIKaTopa Ha II3MeHeHIIe ITO

pOBOlf CTPYKTYPhi u;eMeHTHoro KaMH5l. Bni5IBJieHo, qTo ¢opMIIpoBaHHe Haii60Jih

rnero 06oeMa OTKpbiThiX KaiTHJIJI5IpHbiX ITOp II, COOTBeTCTBeHHO, pe3KOe ITOBbilile

HIIe BO)J,OITOrJIOlUeHII5l Ha6JIIO)J,aeTC5l npii IICITOJih30BaHIIII npaTCKOro MI1KpOKpeM

He3eMa. HaiiMeHnrnee BJIII5IHIIe Ha npou;ecc ITopoo6pa3oBaHII5l OK33hiBaeT BBe)J,e

HHe MeTaKaOJIIIHa II MIIKpOKpeMHe3eMa HOBOKY3HeiJ;KOrO HeyiTJIOTHeHHOrO. 

ABTOpOM pa3pa6oTaHbl OITTIIMaJihHhie COCTaBbi B5l)KYlUIIX Ha OCHOBe u;eMeH

Ta MapKH UEM I 42,5E ITpOII3BOJJ.CTBa OAO «MopJJ.OBCKIIif u;eMeHTHhiif 3aBOJJ.» H 



MHHepaJibHbiX .[(06aBOK (MHKpOKpeMHe3eM, MeTaKaOJIHH) C y-y:eTOM CHH)KeHI15I 

pacxo.na rmacTHqmKaTopa Mel flux 1641 F npH o6ecnel.leHHH Heo6xo.[(HMoro ypoB

H5I TeXHOJIOfHl.leCKHX H 3KCnJiyaTaiJ,HOHHbiX xapaKTepHCTHK. 

B OSITOU rJlaBe npe.[(CTaBJieHbl HCCJie.[(OBaHH5I, HanpaBJieHHble Ha OnTHMH-

3aiJ,I1lO COCTaBOB CYXI1X CTpOHTeJibHbiX CMeCeH C nOJIH<PYHK[(HOHaJibHbiMH .[(06aB

KaMH. 

Y cTaHOBJieHbi pe)KHMbi MexaHoaKTHBaiJ,HH cocTaBoB CCC c noJIH

cpyHK[(HOHaJibHbiMH MO.[(HcpHKaTOpaMH Ha OCHOBe MHHepaJibHbiX H nJiaCTHcpH[(H

pyiOW:HX .[(06aBOK. 

Pa3pa6oTaHbi 3KcnepHMeHTaJibHO-cTaTHCTHl.lecKHe Mo.neJIH H npoBe.[(eH HX 

aHaJIH3 no O[(eHKe BJIH5IHI15I BapbHpyeMbiX CMeCeBbiX cpaKTOpOB H pe)KHM OB MeXa

HOaKTHBaiJ,HH Ha H3MeHeHHe o6oeMOB .[(OnycTHMbiX perneHHH no BO.[(OnOTpe6HO

CTI1 cocTaBoB H npe.ne11y npoqHoCTI1 npH C)KaTHH CCC B B03pacTe 3 , 7 H 28 cyToK 

TBep.[(eHH5I. Y CTaHOBJieHO, qTO B B03pacTe 3-x cyTOK OKOJIO 90% B03MO)KHbiX CO

CTaBOB C MeTaKaOJIHHOM HMelOT npoqHOCTb He MeHee 22 Mila, a C MHKpOKpeMHe-

3eMOM HoBOKY3HeiJ,KHM ynJIOTHeHHbiM - 1 0 Mila; B B03pacTe 7 cyToK, cooTBeTcT

BeHHO, 25 H 20 Mila; B B03pacTe 28 cyToK - 35 H 22 Mila. Ha ocHOBe aHaJIH3a 

nOJIHfOHOB pacnpe.[(eJieHH5I ypOBHeH cpaKTOpOB MO.[(H<PHUHpOBaHHbiX IJ,eMeHTHbiX 

paCTBOpOB ycTaHOBJieHO BJIH5IHHe pe)KHMOB MeXaHOaKTHBaiJ,HH, CO.[(ep)KaHH5I nec

Ka, MHHepaJibHbiX I1 nJiaCTI1cpHUI1PYIOW:I1X .[(06aBOK Ha npoqHOCTHbie nOKa3aTeJIH 

KOMn03HTOB Ha ocHoBe CCC. 
IlOKa3aHa 3cpcpeKTHBHOCTb HCnOJib30BaHH5I HOMOrpaMMHOfO MeTO.[(a rpa cpH

qecKOfO aHaJII13a pe3yJibTaTOB MHOrocpaKTOpHbiX 3KCnepHMeHTOB, n03BOJI5IIOW:ero 

OTpa)KaTb Ha nJIOCKOCTH BJIH5IHHe Tpex H 6oJiee HCCJie.[(yeMbiX cpaKTOpOB. 

B rnecToii rJJaBe npHBe.neHbi 3KcnepHMeHTaJI1Hbie HCCJie.noBaHH5I TexHoJio

rHqecKHX H 3KCnJiyaTa[(HOHHbiX xapaKTepi1CTHK [(eMeHTHbiX KOMn03HTOB Ha OC

HOBe CYXHX CTpOHTeJibHbiX CMeCeH C nOJIHcpyHK[(HOHaJibHbiMH .[(06aBKaMH. 

3KcnepHMeHTaJibHO nO.[(TBep)K.[(eHa B03MO)KHOCTb peryJIHpOBaHH5I BpeMeHH 

HaqaJia aKTHBHOf O Ha6opa npoqHOCTH, HCX0.[(5I H3 npe.[(o5IBJI5IeMbiX Tpe6oBaHHH, B 

HHTepBaJie OT 1,5 .[(0 3,5 qaCOB. 

Onpe.neJieHbi 3HaqeHH5I HH.[(eKcoB cppaKTaJibHOCTH H <PpaKTaJibHbiX pa3Mep

HOCTei1: KOMn03HTOB Ha ocHOBe CCC c noJIMcpyHK[(HOHaJibHbiMH .no6aBKaMH. BBe

.neH K03cp<PH[(HeHT, OTpa)KaiOW:HH OTHOllieHHe <PpaKTaJibHbiX pa3MepHO~TeM, no

Jiy-qeHHbiX H3 aHaJIH3a BpeMeHHbiX 3aBHCHMOCTei1 npHpOCTa Hanp5I)KeHHM H OTHO

CHTeJibHbiX .ne<PopMaiJ,HH; ycTaHOBJieHa KOppeJI5IIJ,HOHHa5I 3aBHCHM OCTb K03cp<PH

IJ,HeHTa C npe.[(eJIOM npoqHOCTI1 npH C)KaTHI1. J-b aHaJIH3a H3MeHeHH5I HH.[(eKCa 

cppaKTaJibHOCTH B npouecce Harpy)KeHH5I o6pa3ua C)KHMaiOru:ei1 Harpy3Koi1: onpe

.neJieHbi nOJIO)KeHH5I «KpHTHqeCKHX» ToqeK KpHBbiX .ne<PopMHpOBaHH5I, xapaKTepH-

3YIOW:HX: 3apO)K.[(eHHe B CTPYKType nepBbiX MI1KpoTperu:HH; HaqaJio npouecca HH

TeHCHBHoro o6pa30BaHH5I MHKpO- H MaKpo.ne<PeKTOB; M OMeHT <PopMHpOBaHH5I 

MaKpOTpel[(HH, npHB0.[(5IW:HX K JiaBHH006pa3HOMY pa3py rneHHIO o6pa3[(a. 

B115IBJieHbl OnTHMaJibHbie COCTaBbl C KOMnJieKCOM yJiyqrneHHbiX x apaKTepH

CTHK: npe.neJI n poqHoCTH npH C)KaTHH 44,3 ... 56,9 Mila; Bo.noy.nep)KHBaiOW:a5I 

cnoco6HOCT1 98 ... 99%; a.nre3MOHHa5I npoqHoCTb 0 ,69 ... 1 ,04 Mila; Bo.nonorJiow:e -

HHe no Macce 5 ,8 ... 9,1%; o6oeM OTKpbiTbiX KanHJIJI5IpH1IX nop 10,9 ... 15,2%. P a3-



pa6oTaHHbie cocTaBbi CCC cooTBeTCTBYIOT MapKaM rro rro)l.BIDKHOCTH I1K2 ... TIK3 H 

MOp030CTOHKOCTH- F75 ... F300. 

CTeneHh ooocuosauuocTH uayqnhiX noJio~euun, BhiBO.LlOB H 
peKOMeH.[laU,HH, clf>opMyJIHpOBaHHhiX B .[lHCCepTaU,HH 

HaylfHbie rrorro)l(eHH51, BbiBO.ll.bi H peKoMeH.n:au;HH, c<PopMyrrHposaHHbre B 

)l.HCCepTai.:(HH, )l.OCTaTOlfHO 060CHOBaHbi, COHCKaTeJib lliHpOKO H 3<lJ<PeKTHBHO pea

JIH30BaJI KOMITJieKCHbiH ITO)l.XO)l. llpH peiiieHHH llOCTaBJieHHbiX 3a)l.alf. 

B HaylfHYIO ocHosy rrpoeKTHpoBaHH51 u;eMeHTHbiX KOMIT03HTOB c yrrylfrneH

Holl: cTpyKTypoH: H rroBbiiiieHHbiMH 3KcrrrryaTau;HOHHbiMH rroKa3aTeJI51MH 3aJIO)l(e

Hbi HaylfHO 060CHOBaHHbie TeXHHlfeCKHe H TeXHOJIOrHlfeCKHe perneHH51 HX llOJiy-

1.JeHH51 C HCITOJib30BaHHeM llOJIH<jJyHKI.:(HOHaJibHbiX MO)l.H<jJHKaTOpOB Ha OCHOBe MH

HeparrbHbiX H ITJiaCTH<jJHI.:(HpyiOII.:(HX )l.06aBOK. 

)J;HccepTai.:(HOHHa51 pa6oTa HMeeT HaylfHYIO HOBH3HY H rrpaKTHlfeCKYIO u;eH

HOCTb. 

Ba)l(Hei1rnHM rrorro)l(eHHeM HaylfHOH HOBH3Hbi )l.HccepTau;HOHHOH pa6oTbi 

Earr6arrHHa A.B. 51BJI51eTc51 )l.OKa3aTeJibCTBO H .n:eMoHcTpau;H5I 3<P<PeKTHBHOCTH 

KOMITJieKCHOro HCITOJib30BaHH51 ITJiaCTH<jJHu;HpyiOII.:(eH (Melflux 1641 f) H MHHe

parrbHbiX )l.06aBOK 4 BH)l.OB (MHKpOKpeMHe3eMbl KOH)l.eHCHpOBaHHbie HeyrrrrOTHeH

HbiH H yrrrroTHeHHbiH HosoKy3Heu;KHe MK-85 H MKY-85, MHKpoKpeMHe3eM He

yrrrroTHeHHbiH EpaTCKHH MK-85 H MeTaKaorrHH) rrpH rrorrylfeHHH KOMIT03HTOB Ha 

OCHOBe I.:(eMeHTHbiX B51)l(YII.:(HX. 

KpoMe Toro ycTaHosrreHa B03MO)l(HOCTb peryrrHpoBaHH51 cKopocTH rrpou;ec

ca rH)l.paTai.:(HH rryTeM BapbHpOBaHH51 COOTHOIIIeHH51 MHHeparrbHbiX )l.06aBOK H llO

JIHKap60KCHJiaTHOrO rrrracTH<l>HKaTopa Mel flux 1641 F, rro3BOJI51IOII.:(ero rroBbiCHTb 

)l(H3HeCITOC06HOCTb CMeCH. 

Pa3pa6oTaHbi 3KcrrepHMeHTarrbHO-cTaTHCTH1fecKHe Mo.n:errH H3MeHeHH51 yrr

pyro-rrpolfHOCTHbiX xapaKTepHCTHK MO)l.H<PHI.:(HpOBaHHbiX I.:(eMeHTHbiX B51)l(YII.:(HX H 

CCC Ha HX ocHoBe. Tipe.n:rro)l(eH HOMorpaMMHbiH MeTO.ll. rpa<jJHqecKoll: HHTeprrpe

Tai.:(HH pe3yJibTaTOB MHOro<jJaKTOpHbiX 3KCITepHMeHTaJibHbiX HCCJie)l.OBaHHH KOM

ll03HI.:(HOHHbiX CTpOHTeJibHbiX MaTepHarrOB. 

BbmsrreHbi 3aKOHOMepHOCTH BJIH51HH51 MexaHHlfeCKOH aKTHBai.:(HH cocTaBoB 

CCC c rrorrH<PYHKI.:(HOHarrhHbiMH MO.ll.H<l>HKaTopaMH Ha csoll:cTBa u;eMeHTHbiX KOM

rro3HTOB Ha HX OCHOBe. Y CTaHOBJieHO BJIH51HHe KOMITJieKCHbiX MO)l.H<jJHKaTOpOB Ha 

H3MeHeHHe yrrpyro-rrpOlfHOCTHbiX l1 a.n:re3HOHHbiX xapaKTepHCTHK, a TaK)l(e rropo

BYIO CTPYKTYPY u;eMeHTHbiX KOMIT03HTOB. BbmBrreHo, lfTO HaHMeHbrneH: rropHCTO

CTbiO H, KaK CJie)l.CTBHe, HaH6orree BbiCOKHMH llpOlfHOCTHbiMH llOKa3aTeJI51MH 06-

Jia)l.aiOT COCTaBbi, CO,n:ep)l(aii.:(He KOMITJieKCHbie )l.06aBKH C MeTaKaOJIHHOM l1 MHKpO

KpeMHe3eMOM HoBOKY3Hei.:(KHM HeyrrrroTHeHHbiM. 

Pa3pa6oTaHa MeTO)l.HKa <PpaKTarrbHoro aHarrH3a KpHBbiX .n:e<PopMHposaHH51 

KOMll03HI.:(HOHHbiX MaTepHarrOB llpH C)l(aTHH, ll03BOJI51IOII.:(a51 orrpe)l.eJI51Tb TOlfKH 

« KpHTHqecKHX» cocT051HHi1 KOMIT03HTa B rrpou;ecce Harpy)l(eHH51. Orrpe.n:erreHbi 

llOJIO)l(eHH51 «KpHTHlfeCKHX» TOqeK KpHBbiX )l.e<jJopMHpOBaHH51 MO)l.H<jJHI.:(HpOBaH

HbiX u;eMeHTHbiX KOMIT03HTOB, xapaKTepH3YIOII.:(Hx: 3apO)l()l.eHHe B CTPYKType rrep

BbiX MHKpOTpeii.:(HH; HalfarrO rrpou;ecca HHTeHCHBHOrO o6pa30BaHH51 MHKpO- H MaK-



po.n:e<PeKTOB; MOMeHT cpopMHpOBaHIUI MaKpOTpell.l,HH, ITpHBO.lJ:5lll.l,HX K JiaBHH006-

pa3HOMY pa3pyrneHHIO o6pa3Qa. 

TeopeTHqecKa5l 3HaqHMOCTb pa6oTbi 3aKJIIOqaeTC5l B HCITOJib30BaHHH cpyH

.n:aMeHTaJibHbiX HayqHbiX HCCJie.D:OBaHHH B o6JiaCTH CTpyKTypoo6pa30BaHH5l MO

.ll:H<PHQHpOBaHHbiX KOMIT0311QHOHHbiX MaTepHaJIOB Ha OCHOBe QeMeHTHbiX B5l:>Ky

ll.l,HX, B TOM qHCJie CYXHX CTpOHTeJibHblX CMeCeH. 

K pe3yJII>TaTaM, HMeiOll.l,HM BbiCOKYIO ITpaKTHqecKyiO 3HaqHMOCTb, MO)I(HO 

OTHeCTH cne.n:yiOmee: 

- pa3pa6oTaHbi OITTHMaJibHbie cocTaBbi CCC c KOMITJieKCHbiMH MO.D:HcpHKa

TopaMH Ha OCHOBe MHHepaiibHbiX .n:o6aBOK H ITJiaCTHcpHKaTOpoB; 

- pa3pa6oTaHa TexHonorHqecKa5l cxeMa ITpOH3BO.ll:CTBa CCC c ITOIIHcpyHK

QHOHaJibHbiMH MO.ll:HcpHKaTOpaMH Ha OCHOBe MHHepaJibHbiX H ITJiaCTHcpHQHpyiO

ll.l,HX .n:o6aBOK. 

,lJ;OCTOBepHOCTb H HOBH3Ha uayiJHbiX UOJJO:tKeHHH, BbiBO)J.OB H 

peKOMeH)J.aQHH, c<J>opMyJJHpOBaHHbiX B )J.HCCepTaQHH 

,[(OCTOBepHOCTb ITOJiyqeHHbiX pe3yJibTaTOB H BbiBO.ll:OB ITO pa60Te o6eciTeqe

Ha MeTO.ll:HqecKH 060CHOBaHHbiM HCITOJib30BaHHeM KOMITJieKCa COBpeMeHHbiX 

cpe.D:CTB HCCJie.D:OBaHHH H 113MepeHHH, ITpHMeHeHHeM MaTeMaTHqeCKHX MeTO.lJ:OB 

ITJiaHHpOBaHH5l 3KCITepHMeHTa H CTaTHCTHqecKOH o6pa60TKH pe3yJibTaTOB, a TaK

)I(e OITbiTHbiMH HCITbiTaHH5IMH H HX ITOJIO)I(HTeJibHbiM ITpaKTHqecKHM 3cp<PeKTOM. 

HayqHa5l HOBH3Ha pa6oTbi oiTpe.n:eJI5leTC5l Heo6xo.n:HMOCTbiO ycTaHOBJieHH5l 

3aKOHOMepHOCTeH KOMITJieKCHOfO BJIII5IHH5l .n:o6aBOK Ha TeXHOJIOfHqeCKHe II 3KC

ITJiyaTaQHOHHbie cBolicTBa u:eMeHTHbiX B5l)I(YW.IIX. ITonyqeHHbie pe3yJibTaTbi ITO 

BbiWeyKa3aHHOH ITp06JieMe ITpe.D:CTaBJieHbl CJie.D:yiOll.l,HMH perneHH5IMII: ycTaHOB

JieHbl 3aKOHOMepHOCTH BJIH5IHH5l ITJiaCTHcpHQHpyiOll.l,HX H MHHepaJibHbiX .n:o6aBOK 

Ha BO.lJ:OITOTpe6HOCTb H 3aryll.l,aiOW.YIO CITOC06HOCTb QeMeHTHblX B5l)I(Yll.l,HX, a TaK

)I(e Ha H3MeHeHIIe ITopoBoli CTPYKTYPbi u:eMeHTHoro KaMH5I; ycTaHOBJieHbi OITTH

MaJibHbie pe)I(HMbi MexaHoaKTIIBaU:HH cocTaBoB CCC c ITOIIH<PYHKQIIOHaJibHbiMII 

MO.ll:H<PHKaTopaMH; ITOKa3aHO BJIH5IHHe pe)I(HMa MeXaHOaKTHBaU:HH, BH.D:a H co.n:ep

)l(aHI15l MO.lJ:HcpHQHpyiOll.l,HX .n:o6aBOK Ha KHHeTHKY Ha6opa ITJiaCTHqeCKOH ITpoqHo

CTII u:eMeHTHbiX KOMIT03HTOB Ha ocHoBe CCC; pa3pa6oTaHhi Mo.n:enH BJIII5IHH5l pe

QeiTTypHbiX <PaKTOpOB H pe)I(HMOB MeXaHOaKTHBaQHH Ha TeXHOJIOfHqecKHe H 3KC

ITJiyaTaU:HOHHbi e CBOHCTBa KOMIT03HTOB; ITpe.D:JIO)I(eHa MeTO.lJ:HKa OITpe.n:eJieHH5l HH

.n:eKCa cppaKTaJibHOCTII B KaqecTBe JIOKaJibHOfO ITOKa3aTeJI5l Kp11BbiX .n:ecpopMHpO

BaHH5l ITpH C)l(aTHH, OCHOBaHHa5l Ha MeTO.ll:e MHHHMaJibHOfO ITOKpbiTII5l. 

,[(HccepTaU:H5I o<PopMJieHa B COOTBeTCTBHH C Cyll.l,eCTBYIOlll.HMH Tpe6oBa

HI15IMII. TeKcT HaiTHCaH naKOHHqHo, rpaMOTHO. CqHTaiO Heo6xo.n:HMbiM OTMeTHTb 

XOpOII1Hll CTHJib H3JIO)I(eHH5l ITpe.n:cTaBJieHHOfO B .lJ:HCCepTaQIIOHHOH pa6oTe MaTe

pHaiia. 

ABTOpecpepaT COOTBeTCTByeT ITO co.n:ep)l(aHIIIO .ll:HCCepTaQHII. 



3aMei.JaHHH no pa6oTe 

1. 0TCYTCTByeT paciJ:eT TeXHHK0-3KOHOMHIJ:eCKOH 3<i_}<i_}eKTHBHOCTH OT BHe

.npeHH51 pa3pa6oTaHHbiX CYXHX CTpOHTeJibHbiX CMeCeH C ITOJIH<PYHKU:HOHaJibHbiMH 

.[(06aBKaMH B ITpOMbiiiiJieHHOe ITpOH3BO.[(CTBO. 

2. flpH IT0.[(6ope COCTaBa CYXHX CTpOHTeJihHbiX CMeCeH aBTOp HCITOJih3yeT 

MeTO.[(bl ITJiaHHpOBaHH51 3KCITepHMeHTa H ITpHBO.[(HT CXeMy ITpOBepKH CTaTHCTHIJ:e

CKHX fHITOTe3. 0.[(HaKO liHCJieHHbie 3HaiJ:eHH51 COOTBeTCTBYIOIIJ:HX KpHTepHeB OT

cyTCTBYIOT, liTO ycnmKH51eT aHaJIH3 ITpe.ncTaBJieHHOH HH<l_}opMaU:HH. KpoMe Toro, 

OTCYTCTBYIOT CBe.[(eHH51 0 TOM, KaK ocymeCTBJI51JIC51 Bbi6op OCHOBHbiX ypoBHeH 

<i_}aKTOpOB H HHTepBaJIOB BapbHpOBaHH51. 

3. B COOTBeTCTBHH c rOCT 31357-2007 «CMeCH cyxHe CTpOHTeJibHhie Ha 

U:eMeHTHOM B51:>KYIIJ:eM. 06IIJ:He TeXHHIJ:eCKHe ycJIOBH51» K OCHOBHbiM CBOHCTBaM 

CCC roTOBhiX K ITpHMeHeHHIO OTHOCHTC51 ITOKa3aTeJib coxpaH51eMOCTH ITepBOHa

IIaJihHOH ITO.[(BH:>KHOCTH CMeCeH, OITpe.neJI51eMbiH BpeMeHeM COXpaHeHH51 ITepBOHa

lJ:aJibHOH ITO.IJ:BH:>KHOCTH B MHHyTax. O.n:HaKo aBTop He ITPHBO.IJ:HT cBe.neHHH o KO

JIHIJ:eCTBeHHhiX 3HaiJ:eHH51X COOTBeTCTBYIOIIJ:ero ITOKa3aTeJI51 KaiJ:eCTBa. 

4. B IIIeCTOH rnaBe .n:HccepTaU:HH aBTopoM ITpe.ncTaBJieH cpaBHHTeJihHhiH 

aHaJIH3 <PH3HKO-MeXaHHIJ:eCKHX xapaKTepHCTHK pa3pa6oTaHHhiX U:eMeHTHbiX KOM

IT03HTOB c ITpOTOTHITOM (Weber.vetonit S30). O.n:HaKo B pa6oTe oTcyTCTBYIOT cBe

.neHH51 0 ITpOBe.[(eHHOM ITaTeHTHOM ITOHCKe H o6oeKTHBHOCTH ITpHMeHeHH51 .[(aHHO

ro ITPOTOTHITa B KaiieCTBe 6JIH3Koro aHanora. 

5. B pa6oTe HMeiOTC51 pe.naKU:HOHHbie OIIIH6KH. 

ITpHBe.neHHbie 3aMeiiaHH51 He CHH:>KaroT o6IIJ:ei1 ITOJIO:>KHTeJibHOH ou:eHKH 

.[(HCCepTaU:HOHHOH pa60Tbi, BbiiTOJIHeHHOH C rny6oKHMH HayiJ:HbiMH HCCJie.[(OBa

HH51MH Ha aKTYaJihHYIO .[(JI51 CTpOHTeJibHOfO MaTepHaJIOBe.[(eHH51 TeMy. 

3aKJHOI.JeHHe 0 COOTBeTCTBHH )J,HCCepTaQHH KpHTepHHM, 

ycTauosJJeHHhiM IloJJo"'euueM o npucy~euuu yqeuhiX cTeneueu 
,[(HccepTaU:HOHHa51 pa6oTa Ean6aJIHHa A.B. «UeMeHTHhie KOMIT03HThi Ha 

OCHOBe CYXHX CTpOHTeJibHbiX CMeCeH C HCITOJib30BaHHeM KOMITJieKCHbiX MO.[(H<i_}H

KaTOpOB» COOTBeTCTByeT Tpe6oBaHH51M IT. 9 «fiOJIO:>KeHH51 0 ITpHCY:>K.IJ:eHHH yiieHhiX 

cTeiTeHeH» (ITocTaHOBJieHHe ITpaBHTeJibCTBa PoccHHCKOH <l>e.nepau:HH OT 24 ceH

T516p51 2013 r . N2 842) B IIaCTH Tpe6oBaHHH K pa6oTaM, ITpe.[(CTaBJieHHbiM Ha COHC

KaHHe yiieHOH CTeiTeHH KaH.[(H.[(aTa TeXHHIJ:eCKHX HayK, 51BJI51eTC51 3aKOHIJ:eHHOH Ha

YliHO-KBaJIH<PHKaU:HOHHOH pa6oToi1. ,[(HccepTaU:H51 co.nep:>KHT HayiiHyro HOBH3Hy, 

ITpaKTHIJ:eCKYIO U:eHHOCTb H B HeH Ha OCHOBe BbiiTOJIHeHHbiX aBTOpOM HCCJie.[(OBa

HHH ITpe.nno:>KeHbi HayiiHO o6ocHoBaHHbie TeXHHIJ:eCKHe peiiieHH51 ITO C03.IJ:aHHIO 

CYXHX CTpOHTeJibHbiX CMeCeH C ITOJIH<i_}yHKU:HOHaJibHbiMH .[(06aBKaMH, HCITOJib30-

BaHHe KOTOpbiX HMeeT CyiiJ:eCTBeHHOe 3HaiJ:eHHe .[(JI51 pa3BHTH51 CTpaHbi. 

,[(HccepTaU:H51 H aBTOpe<i_)epaT O<i_}OpMJieHhi B COOTBeTCTBHH C Tpe6oBaHH51MH 

BAK P<l>. ABTope<PepaT cooTBeTCTByeT co.nep:>KaHHIO .n:HccepTaU:HH. 

,[(HccepTaU:HOHHa51 pa6oTa Ean6anHHa A.B. BhiiTOJIHeHa Ha .nocTaToqHoM Ha

YIIHO-MeTO.IJ:HIIeCKOM ypoBHe, OTBeiJ:aeT Tpe6oBaHH51M BAK P<l> K KaH.IJ:H.IJ:aTCKHM 

.IJ:H ccepTaU:H51M. 



Pe3yJioTaThi pa6oThi npoiiiJIH ~ocTaTotiH:yro anp66au;Hro. Bcero ony6mrKo

BaHo 17 pa6oT, B TOM lJHCJie TPH CTaTbH B peu;eH3HpyeMhiX H3~aHIDIX, BXO~~:W:HX B 

nepetieHb BAK P<l>. 

Ilo cpopMyJie H o6JiaCTH HCCJie~OBaHIDI ~HCCepTal(H~ COOTBeTCTByeT Hayti

HOH cneu;HaJihHOCTH 05.23.05- CTpOHTeJibHbie MaTepHanhi H H3~enH~. 

CtiHTaiO, tiTO Ean6anHH AneKceH: Bna~HMHpoBHti 3acny:>KHBaeT npHCY)I(~e

HH~ YtJeHOH CTeneHH KaH~H~aTa TeXHHtieCKHX HayK no cnel(HaJibHOCTH 05.23.05-
CTpOHTeJibHbie MaTepHanbi H H3~enH~. 
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