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CTpOl1TeJII>CTBa, K rry6nwqnofi 3aiiJ;HTe Ha COHCKaHHe yqeHOH CTeiieHH 

Kan.n:w.n:aTa TexnwqecKHX nayK rro crreu:warri>HOCTH 

05.23.05 - «CTpOHTeJII>HI>Ie MaTepHaJII>I H H3,L(eJIH5I» 

AKTyaJihHOCTh TeMhi .n:wccepTau;wonnoro wccne.n:oBaHH5I y6e.n:wTeJII>HO 

o60CHOBaHa H oqeBH,L(Ha. Tipw IIpOBe,L(eHHH OT,L(eJioqHDIX pa60T 3,L(aHHH H 

COOpy)l(eHHH IIpHMeH5IIOT KJieH ,L(JI5I ycTaHOBKH KepaMwqecKHX IIJIMTOK M KaMH5I, 

M3rOTOBJieHHI>Ie Ha OCHOBe cyxMX CMeCeH. TipH IIpHrOTOBJieHH5I CYXMX 

CTpOHTeJII>HhiX CMeCeH HCIIOJII>3YIOT KOMIIJieKCHDie <}_lyHKU:MOHaJII>HI>Ie ,L(06aBICM, 

o6ecrreqMBaiOID;Me Tpe6yeMI>Ie cpH3MKO-MeXaHMqecKMe M 3KCIIJiyaTaU:MOHHI>Ie 

CBOHCTBa paCTBOpaM: 6I>ICTpi>Ie CpOKM TBep,L(eHM5I, IIOBDIIIIeHMe ycTOHqMBOCTM K 

crron3aHMIO, BI>ICOKYIO a.n:re3MOHHYIO rrpoqnocTI> w .n:p. B nacT05IID;ee BpeM5I B 

PoccMM rrpu rrpoH3BO,L(CTBe cyxux cTpOHTeJII>HDIX cMeceli IIIHpoKo MCIIOJII>3YJOT 

,L(OporOCT05IID;Me MMIIOpTHI>Ie ,L(06aBKM. 3aMei-Ia MMIIOpTHI>IX ,L(06aBOK Ha 

OTe'l!eCTBeHHI>Ie, rapaHTHpyiOID;He Tpe6yeMI>Ie TeXHOJIOrM'l!eCKHe M TeXHHqecKMe 

CBOHCTBa, o6ecrreqMT MMIIOpT03aMeiiJ;eHHe B CTpOHTeJII>HOH OTpaCJIM, a TaK)l(e H 

CHM)l(eHHe ce6eCTOMMOCTM KJieeBI>IX cyxMX CMeCeH. 

OcnoBHa5I u:eni> .n:uccepTaiJ;MM - pa3pa6oTKa peu:errTypoi KneeBoM: cyxoM: 

CTpOHTeJII>HOM CMeCM C IIpHMeHeHMeM B peu;errType ,L(06aBKH Ha OCHOBe aMop<}_lHI>IX 

aJIIOMOCHJIMKaTOB C 6oiCTpi>IMM cpOI<aMM TBep.n:eHM5I, ycTofiqMBOCTI>IO K 

CIIOJI3aHMIO, BDICOKOM a.n:re3HOHHOH IIpO'l!HOCTI>IO. 

TIOCTaBJiei-IHa5I IJ;eJII>, I-Ia OCHOBaHMM M3JIO)KeHHhiX pe3yJII>TaTOB, ,L(OCTMrHyTa. 

CTeneuh o6ocuonaiUIOCTH nay'-IHhiX noJio~eunii, BhiBO.LJ:OB H 

peKOMeH,LJ:3Il,IIH, ccJ.>opMyJIHpOmliiHhiX B ,UHCCepTa~HH. Tipe,L(CTaBJieHHDie 

Hay'l!HI>Ie IIOJIO)KeHM5I, BI>IBO,L(I>I M peKOMeH,L(al(MM, I13JIO)KeHHI>Ie B pa6oTe, 5IBJI5IIOTC5I 

y6e.n:MTeJII>HO o60CHOBaHHbiMH. 06cTO.HTeJII>HO rrpoBe,L(eH 063op pa3BMTM5I M 

COCT05IHM5I rrpOI13BO,L(CTBa cyXHX CTpOI1TeJII>HbiX CMeCeH B P<l> M MO,L(HcpHl(HpyiOIIJ;MX 

,L(06aBOK ,L(JI5I KJieeBI>IX cyxHX CTpOHTeJII>HbiX CMeCeH Ha l(eMeHTHOH OCHOBe. Do 

pe3yJII>TaTaM 063opa ccpopMj'JIHpOBaHbi l(eJib M OCHOBHI>Ie 3a,L(a'l!H ,[J:MCCepTaiJ;MOHHOM 

pa6oTI>I. TiocTaBJieHHbie l(eJib w 3a.n:aqu rrorH'l!HI>I H y6e.n:uTeJII>HI>I. 

0CHOBHa5J qacTb ,L(IICCepTal(Mli TIOCB5III~eHa pa3pa60TKe KJieeBOM cyxoli 

cTpoiiTeJibHOl1 cMeCII. ABTopoM o6ocHoBaHa B03MmKHOCTI> rrpiiMeHeHII5I B 

pel(eiiType IIJIHTO'l!HOrO KJie5I ,L(063BKM Ha OCHOBe aMopcpHI>IX CMJIIIKaTOB. 

3KcrrepHMeHTaJII>HO ,L(OKa3aHO, 'l!TO BBe,L(eHHe B COCTaB KJieeBOM CYXOH CMeCH 
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):(06aBKM Ha OCHOBe aMop<jlHbiX aJUOMOCMJIMKaTOB cnoco6CTByeT YCKOpeHMIO Ha6opa 

npoqHOCTM nJIMTOqHoro KJie51, YCTOMqMBOCTM K CnOJI3aHMIO M BbiCOKOM a):(re3MM K 

OCHOBaHMIO. 

Bee pa3):(eJibi ):(MccepTaiiMM 3aBeprnaiOTC51 BbiBO):(aMM, oTpa)KaiO:W:MMM MX 

OCHOBHOe CO):(ep)KaHMe. B 3aKJIIOqeHMM npHBe):(eHbl BbiBO):(bl no pe3yJibTaTaM 

BbiiiOJIHeHHOrO MCCJie):(OBaHM51, xapaKTepH3YIO:W:Me 060CHOBaHHOCTb M 

apryMeHTHpOBaHHOCTb HayqHbiX nOJIO)KeHMM, npe):(CTaBJieHbl peKOMeH):(aiiMM, 

orrpe):(eJieHbi nepcneKTMBbi ):(aJibHelirneli pa3pa6oTKM TeMbi. 

MaTepHan M3JIO)KeH nocne):(oBaTeJibHO, 513biK ):(OCTaToqHo npocT ):(JI51 

BOCnpM51TM51. HayqHbie nOJIO)KeHM51, BbiBO):(bi M npaKTMqeCKMe peKOMeH):(aiiMM 

):(OCTaToqHo apryMeHTHpoBaHbi M o6ocHoBaHbi. Pe3yJibTaTbi pa6oTbi npornnM 

arrpo6aiiMIO. Pe3yJibTaTbi MCCJie):(OBaHMM, OTpmKaiO:W:Me OCHOBHbie nOJIO)KeHM51 

):(MCCepTaiiMOHHOM pa60Tbl, M3JIO)KeHbl B 25 HayqHbiX pa6oTaX, B TOM qJiCJie 13 
pa60T orry6JIMKOBaHbi B pOCCMMCKMX pelleH3MpyeMbiX HayqHbiX M3):(aHM51X, BXOM:W:MX 

B nepeqeHb BAK, 2 cTaTbM B M3):(aHM51X, BXOJJ:51:W:MX B Me)K):(yHapo):(Hbie 

pe<}lepaTMBHbie 6a3bi ):(aHHbiX M CMCTeM IIHTHpoBaHM51 Scopus. 

,l(OCTOBepHOCTh H HOBH3H3 uayqnhiX DOJIO~eHHH, BhiBOAOB H 

peKoMenAaiJ,Hii, c$opMyJIHponannhlx B AHccepTaiJ,HH. ABTopoM o6ocHoBaHa 

B03MO)KHOCTb npHMeHeHM51 B pe11enType nJIMTOqHoro KJie51 ):(06aBKM Ha OCHOBe . 

aMop<!>HbiX aJIIOMOCMJIMKaTOB. Y CTaHOBJieHbl 3aKOHOMepHOCTM 

CTpyKTypoo6pa30BaHM51 lleMeHTHOrO KOMn03MTa C npMMeHeHMeM B pe11enType 

):(06aBKM Ha OCHOBe aMop<jlHbiX aJIIOMOCMJIMKaTOB, 3aKJIIOqaiO:W:MeC51 B 

):(OnOJIHMTeJibHOM o6pa30BaHMM rM):(pOCMJIMKaTOB KaJibiiM51-HaTpM51 M MMHepaJIOB 

rpynnbl lleOJIMTOB, B yMeHbiiieHMM KOJIMqecTBa CB060):(HOM M3BeCTM M yBeJIMqeHMM 

KOJIMqeCTBa XMMMqecKM CB513aHHOM BO):(bi, yMeHbiiieHMM o6meli M KanMJIJI51pHOM 

nopHcTOCTM M yBeJIMqeHMM KOHTpaKIIMOHHOM M reneBoli nopMCTOCTM. CoMcKaTeJib 

ycTaHOBI!111, qTO ):(06aBKa Ha OCHOBe aMopqmbiX aJIIOMOCMJIMKaTOB o6Jia):(aeT 

BJiaroy):(ep)KHBaiO:W:MM M CTPYI<Typoo6pa3YIQ:W:MM 3<l><}leKTOM. ITpoqHOCTb npH 

C)KaTMM lleMeHTHOrO KaMH51 C ):(06aBKOM Ha OCHOBe aMop<jlHbiX aJIIOMOCMJIMKaTOB B 

B03pacTe 90 cyTOK B03):(YIIIHO-cyxoro TBep):(eHM51 yBeJIJiqMBaeTC51 B 1,42 - 1,54 pa3a B 

3aBMCMMOCTM oT co):(ep)KaHM51 ):(o6aBKM. Oco6biM MHTepec npe):(cTaBJI51eT 

pa3pa6oTaHHa51 MO):(eJib KMHeTMKM TBep):(eHM51 lleMeHTHOrO KOMn03MTa B 

npHCYTCTBMM ):(06aBKM Ha OCHOBe aMop<!>HbiX aJIIOMOCMJIMKaTOB, II03BOJI51IO:W:a51 

n0):(06paTb OnTMMaJibHOe CO):(ep)KaHMe KOMnOHeHTOB B pe11enType CYXOM 

CTpOMTeJibHOM CMeCM. 

CoMcKaTeJieM ycTaHOBJieHo, qTo BBe):(eHMe B pe11enTypy KJieeBOM CCC ):(o6aBKM 

Ha OCHOBe aMop<!>HbiX aJIIOMOCMJIMKaTOB B KOJIMqecTBe 20% npMBO):(MT K 

yMeHbiiieHMIO KOJIMqecTBa CB060):(HOM M3BeCTM B lleMeHTHOM KaMHe B 2 pa3a, 

yBeJIMqeHMIO KOJIMqeCTBa XMMMqeCKM CB513aHHOM BO):(bl B 1 ,2 pa3a no cpaBHeHMIO C 

KOHTpOJibHbiM COCTaBOM. 06:W:a51 M KanMJIJI51pHa51 nopHCTOCTb o6pa3110B C 

npMMeHeHMeM aMop<jlHbiX aJIIOMOCMJIMKaTOB B 1,1 M 1,6 pa3 MeHbiiie nopMCTOCTM 

KOHTpOJibHbiX o6pa3IIOB, a KOHTpaKIIMOHHa51 M reJieBa51 nopMCTOCTM Bbiiiie B 1,2 pa3a. 

Bbi51BJieHO, qTO nJIMTOqHbiM KJieM, M3rOTOBJieHHbiM Ha OCHOBe pa3pa6oTaHHOM 

pellenTypbi, o6Jia):(aeT ycToliqMBOCTbiO K CnOJI3aHMIO, o6Jia):(aeT BbiCOKOH 



a.n:re3HOHHOM ITpoqHoCThiO. Oco6oro BHHMaHIDI 3acny:>KHBaiOT ITonyqeHHbie 

pe3yJioTaTbi ITO ycTaHOBJieHHIO 3aKOHOMepHOCTeif H3MeHeHH51 HaiTp51)1(eHHOrO 

COCT051HH51 KneeBOrO CJI051 OT ,n:eifCTBH51 TeMITepaTyp .[(JI51 pa3JIIfqHbiX KJIHMaTHqecKHX 

ycrroBHif 3KCITrryaTa:QHH. OITpe.n:erreHa o6rracTb ITpHMeHeHH51 pa3pa6oTaHHoif KrreeBoH: 

cyxoif CrpOHTeJibHOH CMeCH B 3aBHCMMOCTH OT KJIHMaTHqeCKHX YCJIOBHH 

3KCITrryaTa:QHH. B pe3yrroTaTe Hccrre,n:oBaHHH aBTopoM ycTaHoBneHo, qTo KneeBoH: 

CJIOM Ha OCHOBe pa3pa60TaHHOM pe:o;eiTryphl cyxoif KJieeBOH CTpOHTeJibHOH CMeCH 

51BJI51eTC51 Tpei:QHHOCTOHKHM H CTOMKHM K OTcrraHBaHHIO .n:rrx ropo,n:oB PoccHH, 

HaX0.[(51I:QHXC51 B 30He BJia)I(HOCTH - 3 ( cyxax) H KJIHMaTHqecKHX ITO,n:paHOHaX liB B 

cooTBeTCTBHH co CHHIT 23-01-99*. 
OcHOBHbie ITOJIO)I(eHIDI H BbiBO.[(bi coHcKaTerrx o 3aKOHOMepHOCT51X 

cpopMHpoBaHH51 MexaHH3Ma cTpyKTypoo6pa3oBaHIDI :u;eMeHTHbiX CHCTeM B 

ITpHCYTCTBHH ,n:o6aBKH Ha OCHOBe aMop<l_JHbiX aniOMOCHJIHKaTOB ITpe.[(CTaBJI51IOT 

HeCOMHeHHhlM HHTepec .[(JI51 Bbipa60TKH ITpaKTifqecKHX peKOMeH.[(a:QHM ITO 

TeXHOJIOrHH H3rOTOBJieHH51 KJieeBbiX CYXHX CTpOHTeJibHbiX CMeCeH Ha :QeMeHTHOM 

OCHOBe, ITpe,n:Ha3HaqeHHbiX .[(JI51 06JIH:QOBKH OT.[(eJioqHOM ITJIHTKOH BHeiiiHHX H 

BHYTpeHHHX cTeH 3.[(aHHM H coopy)l(eHMH. 

Pa3pa6oTaHa pe:u;eiTrypa KJieeBoif cyxo:H: cTpOHTeJihHOH cMecH Ha :u;eMeHTHOH 

OCHOBe, ITpe.[(Ha3HaqeHHa51 .[(JI51 ITpHKJieHBaHH51 06JIH:QOBOqHOM ITJIHTKH K 

IToBepxHOCT5IM, co.n:ep)l(ai:Qax ITOpTrraH,n::o;eMeHT, ITecoK KBap:u;eBoiH YxTHHCKoro 

MeCTOp0)1(,[(eHH51 C OITTHManbHbiM COOTHOIIIeHIIeM <l_JpaK:QHM, ,n:o6aBKY Ha OCHOBe 

aMop<l_JHoiX aniOMOCHJIHKaTOB, ITJiaCTHcpH:U:HpyiOI:QyiO .n:o6aBKY KpaTacorr IT<DM H 

pe,n:HciTeprHpyeMbiM ITopoiiioK Neolith P 4400. llrrHToqHbiM Krreif, H3rOTOBJieHHbiM Ha 

ocHoBe pa3pa6oTaHHOM CCC, xapaKTepH3yeTC51 crre.n:YIOI:QHMH ITOKa3aTeJI51MH: 

ITpoqHOCTb c:u;eiTrreHIDI ITPH oTpoiBe ITocrre 28 cyToK B03.[(yiiiHo-cyxoro TBep,n:eHH51 

cocTaBJI51eT 6orree Raoz> 1,4 MITa, MapKa ITO MOp030CTOHKOCTH F50, MapKa ITO 

Mopo30CTOMKOCTH KOHTaKTHoif 30Hbi FK350, so,n:oiTornoi:QeHHe ITPH KaiTHJIJI51pHoM 

ITO.[(COCe W = 1,43 Kr/M2·q0'5, CITOJI3aHHe ITJIHTKH COCTaBJI51eT MeHee 0,3 MM, 

yca,n:oqHbie .n:e<!JopMa:QHH & = 0,029% - 0,034 o/o. 
,[I,OCTOBepHOCTb ITOnyqeHHbiX pe3yJioTaTOB H BbiBO.[(OB o6eciTeqeHa 

coBpeMeHHbiMH MeTo,n:aMH Hccne.n:osaHHM H o6pa6oTKH ,n:aHHbiX. CoHcKaTeno 

BbiiiOJIHHJI 3HaqHTeJibHbiM o6oeM HCCJie.[(OBaHHM He TOJibKO TeXHOJIOrHqeCKOrO 

xapaKTepa, TaK H <l_JH3HKO-XHMHqecKHX HCCJie.[(OBaHHH pa3nHqHbiX CHCTeM. 

CocTaBJieHa Mo,n:eno ITpoqHoCTH :u;eMeHTHoro KOMIT03HTa, IT03BOJI5IIOI:Qa51 

IT0.[(06paTb OITTHMaJibHOe CO,n:ep)l(aHHe KOMITOHeHTOB B pe:o;eiTType cyxoif CMeCH l1 

3cp<l_JeKTHBHO yiTpaBJI51Tb TeXHOJIOrHqecKHM ITpo:o;eCCOM. 

Pa3pa6oTaHhi TexHonorHqecKa51 cxeMa ITpOH3BO.[(CTBa KJieeBoif cyxoH: 

cTpOHTeJioHOH cMeCH H ITpoeKT cTaH,n:apTa opraHH3a:QHH CTO «KneeBoie cyxHe 

cTpOHTeJibHhie cMecH Ha :u;eMeHTHOH ocHoBe. TexHHqecKHe ycnoBH51». OITpe.n:eneHhi 

TeXI-IHK0-3KOHOMJ1qecKHe ITOKa3aTeJIH ITpOI13BOJJ:CTBa KneeBOH cyxoif CTpOIITeJibHOH 

CMeCH C ITpHMeHeHHeM ,n:o6aBKH Ha OCHOBe aMopcpHhlX aniOMOCHJIHKaTOB. 

06maH xapaKTepncTnKa pa6oThi 



.ll:HCCepTaiJ;IUI COCTOHT H3 BBe)J;eHH51, n51TH rJiaB, 3aKJUOlieHH51, CnHCKa 

HCnOJib30BaHHOH JIHTeparypbi H3 167 HaHMeHOBaHHH M npHJIO)I(eHHH; M3JIO)I(eHa 

Ha 202 CTpaHHIJ;aX, CO.n;ep)I(HT 77 pHCYHKOB, 42 Ta6JIMIJ;bi. 

Bo BBe,LJ;enuu o6ocHOBbiBaeTC51 aK'I)'aJihHOCTh BhiiiOJIHeHHOH pa6oTbi , 

c<l>OPMYJIHpOBaHbi HayqHa51 HOBH3Ha H npaKTHlieCKa51 3HaliHMOCTb )J;HCCepTaiJ;HH. 

B nepsoii rJiase npHBe.n;eH aHaJIMTHlieCKHH o63op pa6oT, nocBHII(eHHhiX 

HCCJie)J;OBaHHIO no BbiiiOJIHeHHOH TeMe. I1pHBO)J;HTC51 )J;OCTaTOliHO rJiy6oKHH 063op 

JIHTepaTypHbiX HCTOliHHKOB no )J;HHaMHKe pa3BHTH51 npOH3BO)J;CTBa CYXHX 

CTpOHTeJibHbiX CMeceif B PoCCHH. 0TMeliaeTC51, liTO cpe.n;H BCeX BH)J;OB CYXHX 

CMeCeH KJieeBbie CMeCH BhiiiYCKaiOTC51 B 3HaliHTeJibHbiX 06neMaX M nOJib3YJOTC51 

HaH6oJibiiiHM cnpocoM Ha CTpOHTeJibHOM pbiHKe cTpaHbi. PaccMaTpHBa51 

MO)J;H<i>HU:HpyiOII(He .n;o6aBKH, npHMeH51IOII(HeC51 B peu;enType OTelieCTBeHHbiX 

KJieeBbiX CMeceif, aBTOp npOBO)J;HT 06CT051TeJibHbiH aHaJIH3 MX MCnOJib30BaHH51 

H )J;eTaJibHO OCTaHaBJIHBaeTC51 Ha npaKTHKe MCnOJib30BaHH51 npHpO)J;HbiX H 

CHHTeTHlieCKHX IJ;eOJIHTOB npH npOH3BO)J;CTBe CTpOHTeJibHbiX MaTepHaJIOB. 

Oco6oe BHHMaHHe y.n;eJI51eTc51 pa3JIHliHbiM TexHoJiorH51M npHrOTOBJieHH51 

CHHTeTHlieCKHX u;eoJIHTOB, liTO onpe.n;eJIHeT HX CTPYK'I)'pbi B 3aBHCHMOCTH oT 

06MeHHbiX KaTHOHOB, HX KOJIHlieCTBa H pacnpe.n;eJieHH51 no n03HIJ;H51M B 

KpHcTaJIJIHlieCKOH peiiieTKe. ITpH npaBMJibHOM Bhi6ope ycJIOBHH 

MO)J;H<i>HU:HpOBaHH51 IJ;eOJIHT )J;eHCTByeT KaK KaTaJIH3aTop, liTO npHBO)J;HT K 

XHMHlieCKOMY npeBpaii(eHHIO a.n;cop6HpOBaHHbiX MOJieKyJI B )l(eJiaeMOM 

HanpaBJieHHH. 

HaJIHliHe B cTpyKType a.n;cop6eHTOB aMop<l>HbiX aJIIOMOCHJIHKaToB, no 

MHeHHIO aBTOpa )J;HCCepTaiJ;HH, .n;eJiaeT nepcneKTHBHbiM MCnOJib30BaHMe HX npH 

pa3pa6oTKe cyxHx cTpOHTeJibHhiX cMeceH:. ITpH B3aHMo.n;eH:cTBMH aMop<i>HhiX 

aJIIOMOCHJIHKaTOB C u;eMeHTOM B03MO)KHO o6pa30BaHHe KaJibiJ;HeBoro 

aJIIOMOCHJIHKaTa H rH.n;pOCHJIMKaTOB KaJibiJ;M51, liTO 6y.n;eT cnoco6CTBOBaTb 

ycKopeHHIO OTBep)l(,l1;eHH51 H nOBbiiiieHHIO npOlfHOCTH u;eMeHTHbiX KOMn03HTOB. 

0.n;HaKO BOnpOCbi HX npHMeHeHH51 B CTpOHTeJibHOH OTpaCJIH He OCBeii(eHbi H 

Tpe6YJOT TII(aTeJihHOH npopa6oTKH. He Bbi51BJieH MexaHH3M B3aHMo.n;eH:cTBH51 

CHHTeTHlieCKHX a.n;cop6eHTOB C B51)l(YII(HM, He ycTaHOBJieHbi 3aKOHOMepHOCTH 

CTpyKrypoo6pa30BaHH51 KOMn03HTa. 

Bo BTOpoii rJiaBe npHBO)J;51TC51 xapaKTepHCTHKH HCnOJib3y eMbiX B pa6oTe 

CblpbeBbiX MaTepHaJIOB: )KH)J;KOrO HaTpHeBOrO CTeKJia, TeXHHlieCKOrO ( OliHII(eHHOrO) 

cyJih<i>aTa aJIIOMHHH51, nopTJiaH.n;u;eMeHTa BoJibCKoro, KBapu;eBbiX necKOB 

Y xTHHCKoro H llaa.n;aeBcKoro MecTopo)K)J;eHHH, nJiacTH<i>HU:MPYIOII(HX .n;o6aBoK 

KpaTacoJI H Sika, pe.n;HcneprHpyeMhiX noJIHMepHbiX nopoiiiKOB - Neolith, 

Bo.n;oy .n;ep)KHBaiOII(HX .n;o6aBOK Bermocoll CCA H MeTHJIU:eJIJIIOJio3y MapKH FMC-
2094. 

IJo.n;po6HO M3JIO)I(eHbl MeTO)J;HKH OIJ;eHKH peOJIOrHlieCKHX, TeXHOJIO!HlieCKHX, 

<l>H3HKO-MeXaHHlieCKMX, rH.n;po<l>H3HlfeCKMX CBOHCTB KOMn03HTa Ha OCHOBe 

nJIHTOliHO! O KJie51, a TaK)l(e M eTO)J;HKH OIJ;eHKH CBOHCTB KOMn03HTa no OTHOIIIeHHI{) 

K .n;eH:cTBHIO TeMnepaTyp. B pa6oTe HcnoJih30BaH p51.n; MeTo.n;oB <l>H3HKO-



XMMM~eCKOrO aHaJIM3a: .[(M<}?<}?epeH:o;MaJibHO-TepMH~eCKMM, peHTreHO<}?a30BbiM, 

XMMM~ecKMe MeTO.[(bi aHaJIM30B. O:o;eHKa ,n:ocToBepHOCTM rron~eHHbiX 

3KCIIepHMeHTaJibHblX pe3yJibTaTOB IIpOBO,[(MJiaCb C IIOMOI:o;biO MX CTaTMCTM~eCKOM 

o6pa60TKM. 

TpeThH rJiana rrocB51I:o;eHa ycTaHOBJieHMIO 3aKoHoMepHOCTeif 

CTPYKTypoo6pa3oBaHM51 :o;eMeHTHoro KaMH51 B rrpHcyTCTBMM ,n:o6aBKM Ha ocHoBe 

aMop<}?HbiX aJIIOMOCMJIMKaTOB. tf3JiaraeTC51 TeXHOJIOrM51 IIOJiy~eHM51 aMop<}?HbiX 

aJIIOMOCMJIMKaTOB M IIpHB0,[(51TC51 <}?M3MKO-XMMM~eCKHe IIOKa3aTeJIM 

CMHTe3HpOBaHHOM COMCKaTeJieM ,n:o6aBKM Ha OCHOBe aMop<}?HbiX aJIIOMOCMJIMKaTOB 

,[(JI51 CYXMX CTpOHTeJibHblX CMeceif. Y CTaHOBJieHO, ~TO BBe,[(eHMe CMHTe3HpOBaHHOM 

,n:o6aBKM B pe:o;errTypy QeMeHTHOrO KOMII03MTa IIpHBO,[(MT K ycKopeHMIO CpOKOB 

CXBaTbiBaHM51 M yBeJIM~eHMIO 3Ha~eHM51 HOpMaJibHOM ryCTOTbl :o;eMeHTHOrO TeCTa B 

3aBMCMMOCTM OT KOJIH~eCTBa ,n:o6aBKM. 

HccJie,n:oBaHa rrnacTM~ecKa51 rrpo~HOCTb :o;eMeHTHoro TecTa c pa3JIM~HbiM 

co,n:ep:>I<aHMeM ,n:o6aBoK Ha ocHoBe aMop<}?HbiX aJIIOMOCMJIMKaTOB. Ha 

CTPYKTypoo6pa3oBaHMe :o;eMeHTHoro KaMH51 OKa3biBaeT BJIM51HMe, KaK pa3JIM~Ha51 

,[(03HpOBKa CMHTe3HpOBaHHOM ,n:o6aBKM B ero COCTaBe, TaK M ycJIOBM51 TBep,n:eHM51 

o6pa3QOB. 3aMe~eHO, ~TO IIpH TBep,n:eHMM BO BJia>KHblX YCJIOBM51X :o;eMeHTHbiM 

KaMeHb, B pe:o;errTypy KOTOporo BBe,[(eHa CMHTe3HpOBaHHa51 ,n:o6aBKa MMeeT 6oJiee 

HM3KYJO IIpO~HOCTb, ~eM 6e3,[(06aBO~HbiM KaMeHb, a IIpH TBep,n:eHHM o6pa3QOB B 

B03.[(YIIIHO-CYXHX YCJIOBH51X rrpo~HOCTb IIpH C)l(aTHH IIOBbiiiiaeTC51 Ha 40,2%-52, 7o/o B 

3aBHCHMOCTH OT co,n:ep)l(aHH51 ,[(06aBKH. 

Orrpe,n:eneHo, ~To CHHTe3HpoBaHHa51 ,n:o6aBKa Ha ocHoBe aMop<}?HbiX 

aJIIOMOCHJIHKaTOB o6Jia,n:aeT paBHOQeHHbiM BO,[(Oy,n:ep)I(HBaiOI:o;MM 3<}?<j:>eKTOM B · 

cpaBHeHHH c HMrropTHbiMH Bo,n:oy,n:ep)KHBaiOI:o;MMM ,n:o6aBKaMH. HanM~Me B 

pe:o;errType paCTBOpa ,n:o6aBKH CIIOC06CTByeT M3MeHeHMIO pH )l(lf,[(KOM <}?a3bl 

:o;eMeHTHOrO TeCTa. TaK, y :o;eMeHTHOrO TeCTa C IIpHMeHeHHeM ,n:o6aBKH Ha OCHOBe 

aMop<}?HbiX aJIIOMOCMJIHKaTOB B KOJIH~ecTBe 1 Oo/o H 20%, IIOKa3aTeJib pH 

COCTaBJI51eT COOTBeTCTBeHHO 11,88 H 11,50, B cpaBHeHHH C pH 12,08 
KOHTpOJibHOrO o6pa3:o;a, ~TO CBH,[(eTeJibCTByeT 0 B3aHMO,[(eMCTBHH aMop<}?HbiX 

aJIIOMOCHJIHKaTOB, BHOCHMbiX ,n:o6aBKOM, C rH,[(pOKCH,[(OM KaJibQM51 H IIpHB0,[(51I:o;HX 

K CHH)I(eHHIO KOHQeHTpa:o;HM IIOCJie,[(Hero B )l(lf,[(KOM <j:>a3e :o;eMeHTHOrO TeCTa. 

CoHcKaTeJieM ycTaHOBJieHo, ~To ,n:o6aBKa Ha ocHoBe aMop<}?HbiX 

aJIIOMOCHJIHKaTOB BHOCHT CBOM BKJia,[( B rH,n:paTHOe <}?a3006pa30BaHHe 

peHTreHoaMop<}?HbiX rH,n:pocHJIHKaTOB KaJih:U:H51. MeTo,n:oM ,n:H<}?<}?epeH:o;HanhHO-

TepMH~ecKoro aHaJIH3a IIO,[(TBep)l(,[(eHO, ~TO :o;eMeHTHbiM KaMeHb C CO,n:ep)l(aHHeM 

CHHTe3HpOBaHHOM ,n:o6aBKH HMeeT 60Jibiiie rH,n:paTHblX HOB006pa30BaHHM. 

3Ha~HTeJibHblM HHTepec rrpe,n:cTaBJI51IOT IIOJiy~eHHbie pe3yJibTaTbi IIO o6rn:eif H 

KaiiHJIJI51pHOM IIOpHCTOCTH o6pa3QOB C HCIIOJib30BaHHeM CHHTe3HpOBaHHOM ,n:o6aBKH 

Ha OCHOBe a~mp<j:>HbiX aJIIOMOCMJII1K3.TOB, KOTOpa51 B 1,1 H 1,6 pa3 MeHbiiie 

IIOpHCTOCTH KOHTpOJibHbiX 6e3,[(06anoqHblX o6pa3QOB. 

B qeTBepToii rJiane rrpHBe.neHhi cBe,n:eHM51 rro pa3pa6oTKe pe:u;errTypbi cyxoif 

KJieeBOM CTpOHTeJibHOM CMeCH C rrpHMeHeHMeM ,n:o6aBKH Ha OCHOBe aMop<}?HbiX 

aJIIOMOCHJIHKaTOB. IJpoBe,[(eHa OIITHMH3all,H51 rpaHyJIOMeTpH~eCKOrO COCTaBa 



MHHepaJioHoro 3arrorrHHTemi ,n:m1 cyxHx cMeceH: Ha rrecKax Liaa,n:aeBcKoro H 

YxTHHCKoro MecTopo)K,n:eHHH H ycTaHOBJieHo, qTo HaH6orree rro,n:xo,z:vn.u;HM 

3aiiOJIHHTeJieM HBJUieTCH rreCOK YXTHHCKOrO MeCTOpO)K,[I;eHHH rrpH COOTHOIIIeHHH 

<l>paK[(HH 0,63-0,315 H 0,315-0,16 COOTBeTCTBeHHO 4:1 H K03<l><l>HIJ:HeHTe 

yrrroBaTOCTH =1,03, o6ecrreqHBmo.r.u:Hx 6orree rrpoqHoe cu;errrreHHe K u;eMeHTHOH 

MaTpH[(eH. CoHCKaTeJieM H3yqeHa KHHeTHKH TBep,n:eHHH [(eMeHTHOrO KOMII03HTa B 

IIpHCYTCTBHH ,n:o6aBKH Ha OCHOBe aMop<l>HoiX aJIIOMOCHJIHKaTOB, IIpOBe,n:eHO 

cpaBHeHHe C HCIIOJib30BaHHeM HMIIOpTHOH MO,n:H<l>Hu;HpyiO.r.u:eif ,n:o6aBKOH­

MeTHJI[(eJIJIIOJI030H MapKH FMC 2094 H ycTaHoBrreHa 3<l>cpeKTHBHOCTb 

HCIIOJib30BaHHH rrpe,n:JIO)KeHHOH ,n:o6aBKH. 

Oco6oiH HHTepec rrpe,n:cTaBrrHeT Mo,n:erro rrpoqHocTH u;eMeHTHoro KOMII03HTa, 

BKJIIOqaiO.r.u:ero u;eMeHT, rrrracTH<l>HKaTop KpaTacorr IIM<l> H rrpe,n:rro)KeHHYJO 

aBTopoM ,n:o6aBKY Ha ocHoBe aJIIOMOCHJIHKaToB. IIorryqeHHaH Mo,n:erro II03BOJIHeT 

pa[(HOHaJibHO yrrpaBJI5ITb TeXHOJIOrHqeCKHM IIpO[(eCCOM, IIO,n:,n:ep)KHBa5I 3a,n:aHHbie 

rrapaMeTpbl Ha Tpe6yeMOM ypoBHe. l'f3yqeHbl peOJIOrHqecKHe CBOHCTBa [(eMeHTHO­

rrecqaHbiX KOMII03H[(HH pa3JIHqHbiX COCTaBOB C HCIIOJib30BaHHeM pa3HbiX ,[1;03HpOBOK 

rrpe,n:JIO)KeHHOH aBTOpOM ,n:o6aBKH, IIpOBe,r:J:eHbi cpaBHHTeJibHbie HCCJie,r:J:OBaHHH C 

HCIIOJib30BaHHeM HMIIOpTHbiX ,n:o6aBOK H ycTaHOBJieHbi COCTaBbl IIJIHTOqHOrO KJie5I 

C OIITHMaJibHbiM COOTHOIIIeHHeM KOMIIOHeHTOB, o6rra,n:aiOr.u;HX Tpe6yeMbiMH 

peOJIOrHqecKHMH CBOHCTBaMH, CIIOC06HbiMH y,n:ep)KHBaTb OT,r:J:eJioqeyro IIJIHTKY Ha 

BepTHKaJibHOH IIOBepXHOCTH, HCKJIIOqa5J: ee CIIOJI3aHHe IIpH BbiiiOJIHeHHH IIJIHTOqHbiX 

pa6oT. 

Pa3pa6oTaHa peu;errTypa cyxo:H rrrrHToqHoH: cMecH, BKJIIOqaror.u:eH: 

IIOpTJiaH,n:[(eMeHT, H rreCOK YxTHHCKOrO MeCTOp0)K,r:J:eHH5I B COOTHOIIIeHHH 

cppaK[(HH 0,63-0,315 H 0,315-0, 16= 4:1, rrrracTH<l>HKaTop IIM<l>, pe,n:HcrreprHpyeMbiH 

rropoiiiOK H ,n:o6aBKY Ha ocHone aMop<l>Horx aJIIOMOCHJIHKaToB. Boi5IBJieHo, qTo 

IIpHMeHeHHe B peu;errType IIJIHTOqHoro KJie5I ,n:o6aBKH Ha OCHOBe aMop<l>HoiX 

aJIIOMOCHJIHKaToB, rrrracTmpHu;HpyiOr.u;eii: ,n:o6aBKH KpaTacorr IIM<l> H 

pe,n:HcrreprHpyeMoro rropoiiiKa Neolith II03BOJIHeT rrorryqHTb KrreeByro cMecb c 

peOJIOrHqecKHMH CBOHCTBaMH, CIIOC06HbiMH y,n:ep)KHBaTb OT,r:J:eJioqeyiO IIJIHTKY Ha 

BepTHKaJibHOH IIOBepXHOCTH, HCKJIIOqa5J: ee CIIOJI3aHHe IIpH BbiiiOJIHeHHH 

o6rrH[(OBoqHLIX pa6oT. IIpone,n:eH pacqeT ycToiiqHBOCTH K crrorr3aHHIO crro5I 

IIJIHTOqHoro KJie5I. Y CTaHOBJieHO, LITO cyxa5I CMeCb C IIpHMeHeHHeM B peu;errType 

,n:o6aBKH Ha OCHOBe aMop<l>HoiX aJIIOMOCHJIHKaTOB, pe,n:HCIIeprHpyeMOrO IIOpOIIIKa 

Neolith H ,n:o6aBKH KpaTacorr TIMeD xapaKTepH3yeTC5l ,n:ocTaToqHoii 

BO,n:oy,n:ep)KHBaiOr.u;eii: CIIOC06HOCTbiO, COCTaBJI5IIOr.u;ei1: 95, 7o/o-99 ,3 %. 
B miToii rJiaBe rrpHBO,r:J:5ITC5l pe3yJILTaThi Hccrre,n:oBaHHH 3KcrrrryaTa[(HOHHbiX 

xapaKTepHCTHK KJieeBbiX COCTaBOB I-ra OCHOBe cyxoii: CMeCH. 

Krreenoii: crroii: Ha ocHoBe pa3pa6oTar-moi1: CCC xapaKTepH3yeTC5I rrpoqHoCTbiO 

cu;errrreHH5I r-ra oTpbiB Radg > 1 ,4 MITa, rrpoLIHOCTbiO cu;errrreHH5I rrpH c,n:BHre R ciJIJ = 

0,92 Mila, Kore3HOHHOH rrpoLII-IOCTbiO Rkog = 2,2 Mila, MapKOH no Mopo30CTOHKOCTH 

F50, Mopo30CTOHKOCTbiO KOHTaKTHOH 30HLI FK350, no,n:orrorrror.u:eHHeM rrpH 

KaiiHJIJI5IpHOM rro,n:coce 1,43 Kr/M
2
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IIpoBe.n;eHHhie pacqeThi no ycTofiqMBOCTM K cnon3aHMIO nJIMToqHoro KJie51 

npOBepeHhl HarypHhiMM MCnhiTaHM51MM M ycTaHOBJieHO, qTo CKJieMBaiOID;MH CJIOH 

pa3pa6oTaHHOH KJieeBOH cyxofi CMeCM ycTofiqMB K cnOJI3aHMIO. 

J-byqeHO pacnpe.n;eJieHMe Hanp51)KeHMH B KJieeBOM CJIOe Ha OCHOBe 

pa3pa6oTaHHOrO COCTaBa nJIMTOqHoro KJie51 OT .n;eHCTBM51 TeMneparyphi B pa3JIMqHhiX 

KJIMMaTMqecKMX perMOHaX. Y CTaHOBJieHO, qTo MaKCMMaJihHhie 3HaqeHM51 

paCT51rMBaiOID;MX Hanp51)KeHMH <Jx, B03HMKaiOID;MX B KJieeBOM CJIOe Ha rpaHMIIe C 

nO,l(JIO)KKOH M Ha rpaHMIIe C KepaMMqecKOH nJIMTKOH, Ha6JIIO,l(aiOTC51 B MapTe. 

Bhi51BJieHo, qTo B lleHTpe KJieeBoro nma MaKCMMaJihHhie 3HaqeHM51 KacaTeJihHhiX 

Harrp51)KeHMH Ha6niO.n;aiOTC51 B MapTe (r. IIeH3a) M B cpeBpane (r. 5IKyTcK), a B KpaeBofi 

30He - B ceHT516pe (r. IIeH3hi) M B OKT516pe (r. 5IKyTcK). ,l(JI51 ycnoBMH r. IIeH3a 

MaKCMMaJihHhie 3HaqeHM5I KacaTeJihHhiX Hanp51)KeHMH B KJieeBOM CJIOe Ha rpaHMIIe C 

nO,l(JIO)KKOH Ha6JIIO,l(aiOTC51 B cpeBpane, a Ha rpaHMIIe C KepaMMqecKOH nJIMTKOH - B · 

CeHT516pe. ,l(JI51 YCJIOBMH r. 5IKyTCK M3KCMMaJihHhie 3HaqeHM51 KaCaTeJihHhiX 

Hanp51)KeHMH B KJieeBOM CJIOe Ha6JIIO,l1;310TC51 Ha rpaHMIIe C nO,l(JIO)KKOH M Ha rpaHMIIe 

c KepaMMqecKofi nJIMTKOH B OKT516pe. Onpe.n;eneHa o6naCTh npMMeHeHM51 

p a3pa6oTaHHOrO COCTaBa nJIMTOqHoro KJie51. Y CTaHOBJieHO, qTO KJieeBOH CJIOH Ha 

OCHOBe pa3pa6oTaHHOH pelleiTTyphi cyxofi KJieeBOH CTpOMTeJihHOH CMeCM 5IBJI5IeTC51 

Tpern;MHOCTOHKMM M CTOHKMM K oTcJiaMBaHMIO ,l(JI51 ropo.n;oB PoccMM, Haxo.n;5IID;MXC51 B 

30He BJI3)KHOCTM - 3 ( cyxa51) M KJIMM3TMqecKMX no.n;paHOHaX liB B COOTBeTCTBMM CO 

CHMII 23-01-99*. 

IIpe.n;Jio)KeHHhie coMcKaTeJieM no.n;xo.I(hi npe.n;cTaBJI51IOT npaKTMqecKMH muepec, 

Tpe6yiOT ,l(aJihHeHillMX MCCJie,l(OBaHMH M Bhl,l(aqM COOTBeTCTByiOID;MX peKOMeH,l(aiiMH. 

BhiBO,lJ;hi no pe3yJihTaTaM Mccn e.n;oBaHMH o6ocHoBaHhi M norMqecKM cne.n;yiOT M3 

c o.n;ep)KaHM51 pa6oThi. 

3aMeqauuH no .uuccepTau,uouuoii pa6oTe 
IIo .n;MccepTaiiMOHHOH pa6oTe MMeiOTC51 cne.n;yiOrn;Me 3aMeqaHM51: 

1 . IIpM aHaJIM3e BHJTpeHHero o6oeMa npoM3BO,l1;CTBa CCC Ha TeppMTOpMM P<l> 

npMBO,l1;51TC51 CBe,l(eHM51 no CeMM <l>e.n;epaJihHbiM OKpyraM, XOT51 C 2010 M 2014 rO,l(OB 

n o51BMJIMCh ern;e ,l(Ba OKpyra, Tpe6yiDID;MX 3HaqMTeJihHhiX o6oeMOB noTpe6JieHM51 

cyxMx cMecefi. 

2 . B rnaBe 2 «XapaKTepMCTMKa MaTepMaJIOB M MeTo.n;MKM npoBe.n;eHM51 

HCCJie,l(OBaHMH» HelleJiecoo6pa3HO 6hiJIO rrpMBO,l(MTh OnMCaHMe CTaH.n;apTHbiX 

MeTO,l(OB MCnhiTaHMH, a BOT opMrMH3JihHhie MeTO,l(MKM npoBe,l(eHM51 MCCJie,l(OB3HMH, 

KOTOpbie COMCKaTeJih ,l(OCT3TOqHo IIIMpOKO MCnOJih30BaJI B pa6oTe, ,l(OCTOHHhl 

BHMMaHM51. 

3. K CO)KaJieHMIO, B ,l(MCCepT311MM He o6oCHOBaHO npMH51TOe COOTHOilleHMe B 

COCTaBaX lleMeHT-neCOK 1 :2 M 1 :3 ? 
4. KaKoBa .n;ocToBepHoCTh pe3yJihTaToB no co.n;ep)KaHMIO cBo6o,n:Hofi 11 

XMMMqecKM CB513aHHOH BO,l(hl B lleMeHTHOM KaMHe, npMBe,l(eHHOH B Ta6JI.3 .5. 

5. B pe3yJihTaTaX MCnhiTaHMH npoqHOCTM CllenJieHM51 KJieeBoro CJI05I Ha OTphiB 

(Ta6JI.5 .1) He 51CHO, KaKOBa )Ke BeJIMqMHa OTpbiBa, BCe npMBe,l(eHHhie nOKa3aTeJIH 

o.n;MHaKOBhi. 3a cqeT qero o6ecneqMBaeTC5I a.n;re3M5I Ha 3TMX no,n:JIO)l(Kax? 



6. He nOHHTHO, KaKOB B03paCT 11CCJie.D;OBaHHbiX r11,n;paT11pOBaHHbiX ~eMeHTHbiX 

KaMHeM, npe,n;cTaBJieHHbiX B ,l1;11CCepTa~l111 11 B aBTOpe1JepaTe. ,IJ:JI.H y,n;o6CTBa qTeHI15l 

,n;mppaKTOrpaMM CJie,ll;OBaJIO 6bi HaHeCTI1 YCJIOBHbie 3HaKI1 ,ll;JIH npOBe,n;eHHH 11X 

aHaJII13a. 

7. B Ta6JI.3.6. YKa3aH cpe,n;HI1M ,n;l1aMeTp qacTI1~ ~eMeHTa - 6 MKM -oTKy.n;a 

np11H.HTa :na BeJII1qi1Ha 11 ee o6ocHoBaHI1e? 

C.n;eJiaHHhie 3aMeqaHI1.H He OKa3hiBaiOT cymecTBeHHoro BJII1.HHI1.H Ha BhiCOKYIO 

o~eHKY pa60Tbi. 

3aKJUoqeuue 0 COOTBeTCTBHU ,ll;liCCepTaQUU KpHTepUHM, ycTaHOBJieHHhiM 

lloJio:m:euueM o npucy:tK,LJ;euuu yqeuhiX cTeneueii 

,D:11ccepTa~11oHHaH pa6oTa )Kerepbi Kp11CTI1Hbi BJia.D;I1M11pOBHhi «Pa3pa6oTKa 

KJieeBOM cyxoM CTp011TeJibHOM CMeCI1 C np11MeHeHI1eM ,n;o6aBKI1 Ha OCHOBe 

aMop<i_JHbiX aJIIOMOCI1JII1KaTOB», npe.D;CTaBJieHHa.H Ha COI1CKaHIIe yqeHOM CTeneHI1 

KaH.n;l1,n;aTa TeXHI1qecKI1X HayK no cne~l1aJibHOCTI1 05.23.05 - CTp011TeJihHbie 

MaTep11aJibi 11 113.D;eJII15l, COOTBeTCTByeT n . 9 «f10JIO)KeHI15l 0 np11CY)K,ll;eHI111 yqeHbiX 

cTeneHeM» (ITocTaHOBJieHI1e I1paBI1TeJihCTBa Pocci1MCKOM <Pe.n;epa~1111 oT 24 

ceHT.H6p.H 2013 r. N2 842) B qacTI1 Tpe6oBaHI1M K pa6oTaM, npe.n;cTaBJieHHbiM Ha 

C011CKaHI1e yqeHOM CTeneHI1 KaH,l1;11,ll;aTa TeXHI1qecKI1X HayK, .HBJI.HeTC.H 

CaMOCTO.HTeJibHO BbiTIOJIHeHHOM 3aBeprneHHOM HayqHO-KBaJIIH}mKa~I10HHOM 

pa60TOM. ,IJ:11CCepTa~l15l CO.D;ep)K11T HayqHyro HOBI13Hy, npaKTI1qecKyiO ~eHHOCTb, 11 B 

HeM Ha OCHOBe BbiTIOJIHeHHbiX aBTOpOM 11CCJie.D;OBaHI1M npe.D;JIO)KeHbi HOBbie Hayq Ho 

o60CHOBaHHbie TeXHI1qeCKI1e, TeXHOJIOrl1qeCKI1e peilleHI15l TIO nOBDillieHHIO KaqeCTBa 

11 ,ll;OJirOBeqHOCTI1 nJII1TOqHbiX KJieeB, 06Jia,n;aiOI.l(I1X 6biCTpbiMI1 cpoKaMI1 TBep,n;eHI15l, 

y cTOMqi1BOCTbiO K cnOJI3aHI1IO, BbiCOKOM a,n;re3110HHOM npoqHOCTbiO, BHe,n;pei-me 

KOTOpbiX BHOCI1T 3Haqi1TeJibHbiM BKJia,n; B pa3B11TI1e CTp011TeJibHOrO KOMnJieKCa 

CTpaHbi. 

,D:11ccepTa~HH cooTBeTCTByeT n. 10, n. 11, n. 13 11 n. 14 I1oJio)KeHI1.H o nop.H,n;Ke 

np11CY)K.D;eHI15l yqeHbiX CTeneHeM. 

,ll.11CCepTa~l15l 11 aBTOpe<jJepaT BbiTIOJIHeHbi Ha ,ll;OCTaToqJ-IO BbiCOKOM HayqHO­

M eTO,l1;11qecKOM ypoBHe, cooTBeTCTBYIOT Tpe6oBaHI1.HM BAK P<P. ABTope<i.JepaT 

COOTBeTCTByeT co,n;ep)KaHI1IO ,l1;11CCepTa~l111. 

,ll.11ccepTa~I10HHa.H pa6oTa )l(erepbi K.B. BbiTIOJIHeHa aBTopoM caMOCTO.HTeJibHO, 

o6Jia,n;aeT BHyTpeHHI1M e,n;I1HCTBOM, co,n;ep)KI1T HOBbie HayqHbie pe3yJibTaTbi 11 

n OJIO)KeHI15l, Bbi,ll;BI1raeMbie ,ll;JI.H ny6JII1qHOM 3al.l(I1Tbi, CBI1,ll;eTeJibCTByeT 0 JII1qHOM 

BKJia,n;e aBTOpa ,l1;11CCepTa~l111 B HayKy. 

,ll.11CCepTa~I10HHa.H pa6oTa 11MeeT np11KJia,ll;HOM xapaKTep 11 B HeM np11BO,ll;.HTC5l 

CBe,n;eHI15l 0 npaKTI1qeCKOM 11CnOJib30BaHI111 noJiyqeHHbiX aBTOpOM ,l1;11CCepTa~l111 

HayqHDIX pe3yJibTaToB. ITpe,n;JIO)KeHHbie aBTopoM .n;11ccepTa~1111 perneHI15l 

apryMeHT11pOBaHbi 11 O~eHeHbi no cpaBHeHHIO C ,n;pyri1MI1 113BeCTHbiMI1 peiiieHI15IMI1. 

Ha ocHoBaHI111 Bbilliei13JimKeHHoro cqi1TaiO, qTo )l(erepa Kp11CTI1Ha 

B Jia.D;I1M11pOBHa 3aCJIY)KI1BaeT np11cy)K,n;eH11.H yqeHoM c TeneHI1 KaH.n;l1,n;aTa 



Texm·P:IeCKHx HayK ITO ciTe[(HaJihHOCTH 05 .23.05 - CTpo:aTeJibHhie MaTep:aanbi H 

H3.IJ:eJIH51. 
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.IJ:OKTOp TeXHHqecKHX HayK 

ITO CITe[(HaJibHOCTH 05 .23.05 -
CTpOHTeJibHbie MaTep:aanhi H H3,n:eJIH51, 

.n:ou;eHT, 3aMeCTHTeJib 3ase.n:yiOI[(ero 

Kacpe,n:po:H: «CTpOHTeJihHOe 

MaTep:aanose,n:eH:ae, H3,n:eJIH51 :a 

KOHCTPYKU:HH» 

Ilo,n:ITHCb 3aropo,n:HIOK Jl.X. Y.IJ:OCTOBep51IO: 

IlpopeKTOp ITO HayqHOH pa6oTe, 

,n:.T.H., ITpocpeccop 

3aropo,n:HIOK 

JlHJIH51 XacaHOBHa 

18.05. 2016. 
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