
OT3biB O<PHIJ;HAJibHOrO 011110HEHTA 

Ha ,n;MccepTaiJ;MOHHYIO pa6oTy Epo<)Jeesoll: 11pMHbi Brra,n;MMHpOBHbi Ha TeMy: 

«<l>M3HKO-MeXaHMqecKHe CBOHCTBa, 6MOJIOrMqecKa.H M KJIMMaTMqecKa.H CTOHKOCTb 

ITOpOIIIKOBO-aKTHBHpOBaHHbiX 6eTOHOB», ITpe,D;CTaBJieHHYJO Ha COMCKaHMe ~eHOH 

CTeiTeHH KaH,D;M,D;aTa TeXHMqecKMX HayK ITO CITeiJ;MaJibHOCTM 05.23.05-

CTpoHTeJibHbie MaTepHaJibi M H3.n;emi.H 

Ha OT3biB ITpe.n;cTaBJieHbi aBTopecpepaT M .n;HccepTau;H.H, cocTo.Hrn;M M3 

BBe,z:J;eHH.H, CeMM rrraB, 3aKJIJOqeHM51 C OCHOBHbiMH BbiBO,z:J;aMM, CITHCKa JIMTepaTypbi, 

BKJIIOqaiOrn;ero 286 HaMMeHOBaHMH, 10 ITpHJIO:>KeHHH. 06rn;HH o6oeM pa60Tbi 

COCTaBJI.HeT 277 CTpaHMIJ; MalliMHOIIMCHOrO TeKCTa, CO,D;ep:>KHT 45 pHCYHKOB H 50 

Ta6JIMIJ;; 06oeM ITpHJIO:>KeHHH COCTaBJI.HeT 41 crpaHHIJ;y MaiiiHHOITHCHOrO TeKCTa. 

l13~eHHe H aHaJIH3 rrpe,ll;CTaBJieHHbiX MaTepHaJIOB IIOKa3aJIM CJie,n;yrorn;ee . 

AKTY3JihHOCTh TCMhl AHCCepTaQHOHHOrO HCCJICAOB3HHH 

O.n;Hoii M3 sa:>KHeiimHx ccpep .n;e.HTeJibHOCTM qerroseKa .HBJI.HeTc.H rrpoH3BO,ll;CTBO 

CTpOHTeJibHbiX MaTepHaJIOB. 113 lliHpOKOH HOMeHKJiaTypbi pa3JI1fqHbiX 

pa3HOBH,ll;HOCTeH CTpOHTeJibHbiX MaTepHaJIOB HaM60JiblliMH o6oeM MX IIpOH3BO,ll;CTBa 

IIpHXO,ll;MTC.H Ha 6eTOHbl M .n;pyrMe u;eMeHTHbie KOMII03MTbi. B HaCTO.Hrn;ee BpeM.H 

pa3pa6oTaHbl M C ycrreXOM MCIIOJib3YIOTC.H CYJib<jlaTOCTOHKHe, rH.n;pocpo6Hbie, 

ITJiaCTHcpHIJ;HpOBaHHbie H .n;pyrHe BH,ll;bl 6eTOHOB, B TOM qlfCJie BbiCOKOITpOqHbie H 

CaMOYIIJIOTH.HIOrn;MeC.H, Bbi6HpaeMbie ,ll;JI.H IIpHMeHeHH.H C yqeTOM 3KCIIJiyaTaiJ;MOHHbiX 

ycJIOBMH B 3,z:J;aHH.HX H coopy:>KeHM.HX. 

B TO :>Ke BpeM.H, KaK B HameR CTpaHe, TaK H 3a py6e:>KOM HHTeHCMBHO Be,D;yTC.H 

HCCJie,z:J;OBaHH.H ITO pa3pa60TKe HOBbiX BM,ll;OB 6eTOHOB H COBepiiieHCTBOBaHHIO 

M3BeCTHbiX. B IIOCJie,z:J;Hee BpeM.H YCHJIH.H OTeqeCTBeHHbiX M 3apy6e:>KHbiX 

HCCJie,z:J;OBaTeJieH H rrpaKTHKOB Bee B 6oJibiiieH Mepe HaiTpaBJieHbl Ha pa3pa60TKY 

MeTO,ll;OB ycTpaHeHM.H HeraTHBHbiX ITOCJie,z:J;CTBMH OT IIOBpe:>K,z:J;eHMH B 3,z:J;aHM.HX H 

coopy:>KeHH.HX, Bbi3biBaeMbiX B03.n;eiicTBHeM CHJIOBbiX H HeCHJIOBbiX cpaKTopoB. IIpH 

He,z:J;OCTaToqHOH CTOHKOCTM MaTepHaJIOB K CTaTMqeCKMM M ,D;MHaMMqecKMM 
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Harpy3KaM, K KOpp03MM CHM)J(aeTC.SI 3KCTIJiyaTai(MOHHa.SI Ha,IJ;e)J(HOCTb M3,IJ;eJIMH M 

KOHCTpyKI(MH; npM HaJIMqMM 6MOJIOrMqecKOH KOpp03MM yxy,IJ;IIIaeTC.SI MX BHeiiiHMH 

BM,IJ; M 3KOJIOrMqecKa.SI CMTyai(M.SI B 3,IJ;aHM.SIX M coopy)J(eHM.SIX. K HaCTO.SIII(eMy BpeMeHM 

)l;JI.SI CTpOMTeJibHOH OTpaCJIM pa3pa6oTaHbl TIOpOIIIKOBO-aKTMBMpOBaHHbie 6eTOHbi, 

CTOHKOCTb KOTOpbiX B ycJIOBM.SIX B03,IJ;eHCTBM.SI CTaTMqecKMX M ,IJ;MHaMMqeCKMX 

Harpy30K, pa3JIMqHbiX arpeCCMBHbiX cpe,IJ; M3yqeHa He,IJ;OCTaToqHo TIOJIHO. 

B3aMMO,IJ;eHCTBMe KOMTI03MI(MOHHbiX CTpOMTeJibHbiX MaTepMaJIOB, M3,IJ;eJIMH M 

KOHCTPYKU:MH, M3rOTOBJieHHbiX c npMMeHeHMeM u:eMeHTHbiX M ,ll;pyrMx CB.SI3YIOII(HX , c 

6MOJIOrMqeCKH aKTMBHbiMM cpe,IJ;aMM npMpO,ll;HOrO M TeXHOreHHOrO npOMCXO)J(,IJ;eHH.SI, 

KOTOpoe YCMJIMBaeTC.SI B YCJIOBM.SIX )J(apKOrO M BJia)J(HOrO KJIMMaTa, npMBO,IJ;MT K MX 

,IJ;erpa,IJ;ai(HM B pe3yJioTaTe 6MOJIOrMqecKMX M cpM3MKO-XMMMqecKMX npOI(eCCOB. 

3KOHOMMqecKHH yli(ep6 TOJibKO OT 6MOTIOBpe)J(,IJ;eHMH B MMpe ,IJ;OCTHraeT 

,IJ;ec.SITKOB MHJIJIMap,IJ;oB ,IJ;orrrrapoB B ro,IJ;. E)J(ero,IJ;HO paciiiMp.SieTc.SI nepeqeHb 

3a6oJieBaHMH JIIO,IJ;eH, Bbl3BaHHbiX MMKpOCKOTIMqecKMMM opraHM3MaMM. IlOBbiiiieHMe 

6HOCTOHKOCTH 6eTOHOB M ,ll;pyrMX KOMTI03MI(HOHHbiX CTpOMTeJibHbiX MaTepMaJIOB 

MO)J(eT 6oiTb ,IJ;OCTMrHyTo 3a cqeT pa3JIMqHbiX MeponpM.SITMH M, B TOM qHcrre, 

MCTIOJib30BaHM.SI 6MOI(M,ll;HbiX ,IJ;06aBOK. IlpM,IJ;aHMe 6eTOHaM Ha OCHOBe 

TIOpTJiaH,IJ;I(eMeHTa, cyrrocpaTOCTOHKOrO, rM,IJ;pocpo6Horo, TIJiaCTMcpMI(MpOBaHHOrO M 

,ll;pyrMM BM,IJ;aM 6eTOHOB cpyHrMI(H,ll;HbiX M 6aKTepMI(M,ll;HbiX CBOHCTB, a TaK)J(e 

C03,IJ;aHMe CTiei(HaJibHbiX 6MOI(M,ll;HbiX 6eTOHOB .SIBJI.SieTC.SI Ba)J(HbiM HanpaBJieHMeM 

MCCJie,IJ;OBaHMH B COBpeMeHHOM CTpOHTeJibHOM MaTepMaJIOBe,IJ;eHMM. 

B 3To:H: CB.SI3M ,IJ;MccepTai(MOHHa.SI pa6oTa Epocpeeso:H: 11pMHbi Brra,IJ;MMMpOBHbi, 

HanpaBJieHHa.SI Ha C03,IJ;aHMe TIOpOIIIKOBO-aKTHBMpOBaHHbiX 6eTOHOB, CTOHKHX B 

YCJIOBH.SIX B03,IJ;eHCTBM51 pa3JIMqHbiX Harpy30K, 6MOJIOrMqecKMX M KJIMMaTHqeCKMX 

cpaKTOpOB, OTJIMqaJOII(MXC.SI BbiCOKMMM cpM3MKO-MeXaHMqecKMMM M 

3KCTIJiyaTai(MOHHbiMM CBOHCTBaMM, 3KOJIOrMqHOCTbiO M OTHOCMTeJibHO HH3KOH 

ce6eCTOMMOCTbiO npOM3BO,IJ;CTBa, HeCOMHeHHO, .SIBJI.SieTC.SI aKTYaJibHOH. 

06 aKTYaJibHOCTM pa60Tbi CBM,IJ;eTeJibCTByeT TaK)J(e TO, qTo ,IJ;MCCepTai(MOHHOe 

Mccrre,IJ;oBaHMe BbiTIOJIHeHo B paMKax rpaHTOB PAACH M P<l><l>l1. 



CTeneub o6ocuosauuocTH uayqnhiX noJio~euuii, BbiBOAOB u 

peKOMeH)J;3QHH, H3JIO~eHHbiX B )J;HCCepT3QHOHHOH pa6oTe 

HayqHhie noJIO)KeHiui, BbiBO,IJ;bi 11 peKoMeH.n;au;1111, KOTOpbie npe.n;cTaBJieHhl 

B ,IJ;11CCepTal(l111, OCHOBblBaiOTC51 Ha cpyH,IJ;aMeHTaJibHbiX 3aKOHaX cp11311KO

XI1MI1qecKOH MexaHI1KI1 B51)KYII(I1X 11 cTp011TeJibHoro MaTep11aJiose.n;eHI151. B 

OTII1CaHI111 TeopeTI1qeCKI1X npe,IJ;TIOCbiJIOK aBTOp 060CHOBaJI, a B 

3KCTiep11MeHTaJibHOH qaCTI1 pa60Tbi ,IJ;OKa3aJI B03MO)KHOCTb IIOJiyqeHI151 

TIOpOlliKOBO-aKTI1B11pOBaHHbiX 6eTOHOB, o6Jia,IJ;aiOII(I1X BbiCOKOH CTOHKOCTbiO K 

B03,IJ;eHCTBI1IO CTaTI1qeCKI1X 11 )J;I1HaMI1qeCK11X Harpy30K, 6110JIOrl1qecKI1X 11 

KJI11MaTI1qecKI1X cpe,n;. 

AsTop o6ocHoBaJI aKTyaJihHOCTb TeMbi 11ccne.n;osaHI151, ccpopMyn11posan 

l(eJib 11 3a,n;aql1 11CCJie,IJ;OBaHI151, ,IJ;aJI Ol(eHKY 3Haqi1MOCTI1 BbiTIOJIHeHHOH pa60Tbi C 

TOqKI1 3peHI151 HayKI1 11 npaKTI1KI1, onpe,n;eJII1JI MeTO,IJ;OJIOrl1qecKyiO OCHOBY 

pa60Tbi 11 OCHOBHbie TIOJIO)KeHI151, BbiHOCI1Mbie Ha 3all(I1TY. 

B ,n;l1ccepTaU:110HHoii pa6oTe npose.n;eH aHaJII13 11 o6o6Il(eHI1e pe3yJibTaToB 

TeopeTI1qeCKI1X 11 3KCTiep11MeHTaJibHbiX 11CCJie,IJ;OBaHI1H B 06JiaCTI1 

cTpyKTypoo6pa3oBaHI151, cp11311KO-MexaHI1qecKI1X csoiicTB 11 TexHonorl111 

TIOJiyqeHI151, 6110JIOrl1qecKOH 11 KJII1MaTI1qecKOH CTOHKOCTI1 6eTOHOB 11 ,n;pyr11x 

l(eMeHTHbiX KOMTI0311TOB. 

I1poso.n;51 aHaJII13 JII1TepaTypHbiX .n;aHHbiX, .n;11ccepTaHT yKa3biBaeT 

,IJ;OCTOI1HCTBa 11 He,IJ;OCTaTKI1 lli11pOKOrO KJiacca CTp011TeJibHbiX MaTep11aJIOB. 

,[(oJiroseqHOCTb TIOpOlliKOBO-aKTI1B11pOBaHHbiX 6eTOHOB K HaCT051Il(eMy BpeMeHI1 

11CCJie,IJ;OBaHa He,IJ;OCTaToqHo TIOJIHO. 0TMeqeHa nepcneKTI1BHOCTb 6eTOHOB 

HOBOrO TIOKOJieHI151 - BbiCOKOTipoqHbiX 11 CaMOYTIJIOTH51IOII(I1XC51, np11 3TOM 

60JiblliOe BHI1MaHI1e y,n;eJieHO TIOpOlliKOBO-aKTI1B11pOBaHHbiM 6eTOHaM. 

IIpe.n;naraeMa51 aBTopoM nocne.n;osaTeJihHOCTb 11CCJie.n;osaHI151 nopolliKOBO

aKTI1B11posaHHbiX 6eTOHOB BbirJI51)];11T CJie,IJ;yiOII(I1M o6pa30M (MaTep11aJI 113JIO)KeH 

B 3-7 rnasax) - TeopeTI1qecKoe o6ocHoBaHI1e nonyqeHI151 MaTep11anos Hosoro 

noKoJieHI151 c ynyqllleHHoii cTpyKTypoii; no.n;6op pau;11oHaJibHbiX cocTasos 
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6HOIJJ1~HbiX MaTepHaJIOB; HCCJie~OBaHHe <PH3HKO-MeXaHHtieCKHX CBOHCTB 

(npoqHOCTb H Tpern;HHOCTOHKOCTb), MeXaHHKH pa3pyrneHH.SI, ~OJirOBeqHOCTH 

nopOiliKOBO-aKTHBHpOBaHHbiX 6eTOHOB B 6HOJIOrHqecKHX H TeMnepaTypHO

BJia)I(HOCTHbiX cpe~aX B na6opaTOpHbiX H HaTypHbiX ycJIOBH.SIX: B MOpCKOH 

BO~e, KJIHMaTHqeCKHX YCJIOBH.SIX MOpCKOrO no6epe)l(b.SI; BbiTIOJIHeHHe TeXHHK0-

3KOHOMifqecKOrO o60CHOBaHH.SI 3<P<PeKTHBHOCTH TipOH3BO~CTBa H npHMeHeHH.SI 

TIOpOiliKOBO-aKTHBHpOBaHHbiX 6eTOHOB. 

Bo BTopoii: rrraBe paccMoTpeHhi npHMeH.SieMbie MaTepHaJibi H MeTO~bi 

HCCJie~OBaHH.SI. B KaqecTBe B.SI)I(YIIJ;HX HCTIOJib30BaHbi I.J;eMeHTbi MapKH 500,[(0 

npOH3BO~CTBa Yrrh.SIHOBCKOro I.J;eMeHTHOro 3aBo~a . H rYII «qeqeHI.J;eMeHT». 

HanOJIHHTeJI.SIMH B pa3pa6aTbiBaeMbiX COCTaBaX .SIBJI.SIJIHCb MHKpOKBapi.J;, 

MHKpoKpeMHe3eM, a TaK)I(e Kap6oHaTHbie nopo~bi, BKmoqaJOrn;He pa3rrHqHoe 

co~ep)l(aHHe CaC03 . 

B KaqecTBe TIJiaCTH<PHKaTOpOB 6biJIH HCTIOJib30BaHbi cynepnrraCTH<PHKaTOpbi 

HOBOrO TIOKOJieHH.SI Ha TIOJIHKap60KCHJiaTHOH OCHOBe OTeqecTBeHHOrO H 

3apy6e)I(HOro npoH3BO~CTBa - Melflux H XH~eTan. B KaqecTBe 6HOI.J;H~HbiX 

npenapaToB Hcnonh30BanHCb Te<PrreKc, YnbTpa-~e3 EHo, a TaK)I(e I.J;HHK- H 

Me~bCO~ep)l(aiiJ;He Bern;eCTBa. JtbrOTOBJieHHe o6pa3I.J;OB H onpe~eneHHe <PH3HKO

MeXaHHqecKHX CBOHCTB nopOiliKOBO-aKTHBHpOBaHHbiX 6eTOHOB npOBO~HJIH 

corrraCHO ~eHCTBYIOIIJ;HM fQCT. ,[(n.SI H3yqeHH.SI npoi.J;eCCOB pa3pyrneHH.SI 

MaTepHanOB HCTIOJib30BallH MeTO~ Jia3epHOH HHTepcpepoMerpHH. <l>H3HKO

XHMHqecKHe H XHMHK0-6HOJIOrlfqeCKHe HCCJie~OBaHH.SI npOBO~HJIHCb npH 

TIOMOIIJ;H peHTreHOCTpyKTypHOrO aHanH3a, H3'b.SITH.SI npo6 ~JI.SI onpe~erreHH.SI 

BH~OBOrO COCTaBa MHKpoopraHH3MOB. 

,[(JI.SI OTITHMH3ai.J;HH COCTaBOB MaTepHanOB HCTIOJib30BallH MaTeMaTHqecKHe 

MeTO~bl TIJiaHHpOBaHH.SI 3KCTiepHMeHTa. ,[(JI.SI TIOJiyqeHH.SI ~OCTOBepHbiX ~aHHbiX 

o6pa60TKY pe3yJibTaTOB 3KCnepHMeHTa BbiTIOJIH.SIJIH C HCTIOJib30BaHHeM 

CTaTHCTifqeCKHX MeTO~OB. 

B TpeTbell: rrraBe npHBe~eHhi TeopeTHqecKHe npe~nocbiJIKH co3~aHH.SI 

6eTOHOB HOBOrO TIOKOJieHH.SI C yrryqrneHHbiMH peorrorHqecKHMH, ynpyro-
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rrpo~HOCTHbiMH CBOMCTBaMH If IIOBbiiiieHHOM ~OJirOBe~HOCTbiO. 

B ~eTBepToH: rnaBe rrpHBe~eHbi pe3yJihTaTbi Hccne~oBaHH}I yrrpyro

rrpo~HOCTHhiX CBOMCTB :u;eMeHTHbiX KOMII03HTOB IIpH CTaTH~eCKOM If 

~HHaMH~eCKOM Harpy)l(eHHH, a TaK)I(e H3y~eHhl MeXaHH3Mbl HX pa3pyiiieHif}l B 

3aBHCHMOCTH OT pe:u;errTypHbiX <lJaKTOpOB. 

ABTOpOM IIOCJie~oBaTeJibHO ycTaHOBJieHO BJIIf}{Hife BO~OI.J;eMeHTHOrO 

OTHOIIIeHH}I, rrnacTH<l>HKaTopa H ~pyrHx cTpyKTypoo6pa3YJOI:u;HX <l>aKTopoB Ha 

IIpO~HOCTb Ha C)l(aTHe, paCT}I)I(eHHe IIpH paCKaJibiBaHHH If K03<lJ<lJHT(MeHT 

HHTeHCHBHOCTH Haiip}l)l(eHHIJ IIpH HOpMaJibHOM pa3pbiBe, 3HepreTH~eCKHe 

rrapaMeTPhi MexaHHKH pa3pyiiieHH}I, cTaTH~ecKHM ~)l(eM-HHTerpan. BBe~eHHe 

TOHKO~HCIIepCHbiX HaiiOJIHHTeJieM B COCTaB rrec~aHOrO 6eTOHa IIpHBeJIO K pOCTY 

IIpO~HOCTH Ha C)l(aTHe, IIpH H3rH6e If Ha paCT}I)I(eHHe IIpH pacKaJibiBaHHH OT 1,62 

~0 2,55 pa3a, ~TO o6o}ICH}IeTC}I 6onee IIJIOTHOM yrraKOBKOM KBap:u;eBoro 

3aiiOJIHHTeJI}I, Bbl3hiBaiOII.J;ero yBeJIH~eHHe IIJIOTHOCTH TaKHX o6pa3I.J;OB Ha 9,5 %, 

IIJiaCTM<lJM:u;HpYJOI:u;ero 3<lJ<lJeKTa MHKpOKBap:u;a, If BbiCOKOM aKTHBHOCTbiO 

MHKpOKpeMHe3eMa. llpH 3TOM cyrn:eCTBeHHO, OT 1,3 ~0 5,8 pa3a, IIOBbiiiiaiOTC}I 

rrapaMeTpbi Tpei:u;HHOCTOMKOCTH rrec~aHoro 6eTOHa, oco6eHHO CTaTH~eCKHM ~)l(eM

HHTerpan, xapaKTepH3YIOII.J;HM 3HeprHIO B}I3KOrO pa3pyiiieHH}I MaTepHaJia y 

BepiiiHHbl Tpei:u;HHbl, KOTOpa}l B03pacTaeT BCJie~CTBHe IIOBbiiiieHH}I CI.J;eiiJieHH}I 

:u;eMeHTHOrO KaMH}I C aKTHBHOM IIOBepXHOCTbiO MHKpOKpeMHe3eMa. 

lfCIIOJib30BaHHe TOHKO~HCIIepCHOrO KBap:u;a IIOBJIIf}IJIO If Ha xapaKTep 

~e<lJopMHpOBaHH}I o6pa3I.J;OB: IIOBbiCHJiaCb HX yrrpyrOCTb OT 1,3 ~0 1, 7 pa3a, HO 

IIpH 3TOM Ha 20 % CHH3HJiaCb BeJIH~HHa rrpe~eJibHbiX ~e<lJopMai.J;HM, T.e ; o6pa3I.J;bl 

CTaHOB}ITC}I 6oJiee yrrpyrHMH If MeHee ~e<lJopMaTHBHbiMH. 

C HCIIOJib30BaHHeM MeTO~OB Jia3epHOM HHTep<lJepoMeTPHH ycTaHOBJieHO, 

~TO BBe~eHH:e MHKpOKBap:u;a, OC06eHHO B CO~eTaHHH C aMop<lJHO-aKTHBHbiM 

MHKpOKpeMHe3eMOM, cyii.J;eCTBeHHO OT~aJI}IeT MOMeHT Ha~aJia 

MHKPOTPeii.J;HHoo6pa3oBaHH}I B :u;eMeHTHhiX o6pa3:u;ax, KOTOpbie rrpo}IBJI}IIOT 

O~HOpO~HOe IIOJie ~e<lJopMai.J;HM BIIJIOTb ~0 ypoBH}I Haiip}l)l(eHHM, COCTaBJI}IIOII.J;HX 

0,90-0,95 OT pa3pyruaiOII.J;HX. l(eMeHTHO-IIeCtiaHbiM KaMeHh 6e3 
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TOHKO~HcnepcHoro KBapu;a oTJmqaeT 6onee HH3KHH ypoBeHb 

Tpell(HH006pa30BaHH5.I, COOTBeTCTB)'IOII(HH ypoBHIO Hanp5.I)I(eHHH 0,5-0,6 OT 

pa3pyrnaiOII(HX, npH 3TOM C pOCTOM Harpy3KH pa3pyrneHHe o6pa3Qa HMeeT 

6noqHbiH xapaKTep. 

BBe~eHHe 6nou;H~Hoii ~o6aBKH npHBO~HT K noBbiiiieHHIO npoqHoCTHbiX 

nOKa3aTeJieH QeMeHTHOrO KaMH5.I, npnqeM Ha TeCTe HOpMaJibHOH rycTOTbi 3TO 

H3MeHeHHe COCTaBHJIO 12-65 %, a npH nOBbiiiieHHOM BO~OQeMeHTHOM 

OTHOIIIeHHH 3TO H3MeHeHHe 6oJiee 3HaqHTeJibHO - 29-79 %. 

Hccrre~oBaHbi ~eMm}mpyiOII(He CBOHCTBa u;eMeHTHbiX KOMn03HTOB. 

Bbi5.IBJieHo, qTo BBe~eHHe B cocTaB u;eMeHTHoro TecTa cynep- H 

rHnepnnaCTH<}:mKaTOpOB npHBO~HT K CHH)I(eHHIO ~eMrr<}mp)'IOII(HX CBOHCTB 

QeMeHTHOrO KaMH5.I; ~o6aBJieHHe nopOIIIKOB MHKpOKBapu;a H MHKpOKpeMHe3eMa 

o6ycnoBJIHBaeT cyll(eCTBeHHoe yBennqeHHe ~eMmlmp)'IOII(X CBOHCTB u;eMeHTHoro 

KOMn03HTa C cynepnJiaCTH<}:mKaTOpOM. 

Hccne~oBaHbi y,n:apHa5.I npoqHoCTb u;eMeHTHbiX KOMn03HTOB B 3aBHCHMOCTH 

oT ocHOBHbiX CTPYKTypoo6pa3yiOII(HX cpaKTopoB: BbiCOKHe 3HaqeHH5.I 

MaKCHMaJibHOH KOHTaKTHOH CHJibi, npO):(OJI)I(HTeJibHOCTH KOHTaKTa o6pa3Qa C 

y,n:apHHKOM H BeJIHqHHbi ero HMnyJibCa nOKa3aJIH TaK)I(e nJiaCTHcpHQHpOB~lHHbie 

BbiCOKOHanOJIHeHHbie COCTaBbl HOBOrO nOKOJieHH5.I. 

,[{anee C nOMOII(biO MeXaHHqecKHX, cpH3HKO-XHMHqecKHX H MaTeMaTHqecKHX 

MeTO,[(OB, a TaK)I(e KOMnbiOTepHbiX TeXHOJIOrHH H3yqeHO noBe,[(eHHe o6pa3QOB 

QeMeHTHbiX KOMn03HTOB B npou;ecce 3KCnOHHpOBaHH5.I B Jia6opaTOpHbiX ycJIOBM5.IX, 

npn B03,n:eiicTBMM QMKJinqecKH ,n:eiicTBYIOII(HX noJIO)I(MTeJibHbiX n OTPHQaTeJibHbiX 

TeMnepaTyp, nOBbiiiieHHOH BJia)I(HOCTH, nepeMeHHbiX TeMnepaTyp, 

6HOJIOrMqecKHX arpeCCHBHbiX cpe,n:. ,z:{aHHbie MCCJie,[(OBaHM5.I npHBe,[(eHbl B n5.ITOH 

rrraBe ,n:nccepTaQHH. Y cToiiqnBOCTb ( CTOHKOCTb) cTpyKTYPbi KOMno3HTOB 

npe,n:rro)l(eHo ou;eHnBaTb no BerrnqnHe nnoll(a,n:n MHoroyroJibHHKa, nonyqeHHoro B 

pe3yJibTaTe KycoqHO-JIHHeHHOH MHTepnomiQMM TOqeK 3KCnOHHpOBaHH5.I. 

IlpH HCCJie,[(OBaHMM CTOHKOCTH KOMn03MTOB B YCJIOBM5.IX B03,[(eHCTBM5.I 

nOJIO)I(HTeJibHbiX H OTpHQaTeJibHbiX TeMnepaTyp Bbi5.IBJieHO, qTo O,[(HOpO):(Hbie no 
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COCTaBy H K03cpcpHI.J;HeHTaM JIHHeHHOrO H 06'beMHOrO pacnmpeHH51 I.J;eMeHTHble 

KOMII03HTbi, B KOTOpbiX rrpH OXJia)J(,LJ;eHHH B pe3yJihTaTe KOH,LJ;eHCai.J;HH BJiarH He 

rrpOHCXO,LJ;HT KpHTHqecKoro 3aiiOJIHeHH51 MHKpOIIOp, 51BJI5110TC51 6oJiee CTOHKHMH. 

IJpH HCCJie,LJ;OBaHHH CTOHKOCTH KOMII03HTOB B ycJIOBH51X B03,LJ;eHCTBH51 

IIOBbiiiieHHOH BJia)I(HOCTH H rrepeMeHHbiX IIOJIO)I(HTeJibHbiX TeMrrepaTyp 

ycTaHOBJieHO, qTo IIOBbiiiieHHe H COXpaHeHHe TBep,LJ;OCTH MeHee TBep,LJ;biX 

MaTepHaJIOB B HaqaJibHOe BpeM51 ,n;eHCTBH51 cpe,LJ;bl CB513aHO C HX 60JibiiieH 

IIOTeHI.J;HaJibHOH B03MO)J(HOCTbiO yrrpoqH5JTbC51, a COOTBeTCTBeHHO IIOBbiiiiaTb 

IIOBepXHOCTHOe OTBep)I(,LJ;eHHe. 

I1ccJie,LJ;OBaHa 6HOCTOHKOCTb I.J;eMeHTHbiX KOMII03HTOB B CTaH,n;apTHOH cpe,n;e 

MHI.J;eJIHaJihHhiX rpH6oB. ITpH 3TOM HaiiiJIH rrpHMeHeHHe MeTO,LJ;bi MaTeMaTHqecKoro 

IIJiaHHpOBaHH51 3KCIIepHMeHTa. 

Y CTaHOBJieHO, qTo IIOpOIIIKOBO-aKTHBHpOBaHHbie 6eTOHbi 06Jia,LJ;aiOT 

rpH60CTOHKHMH CBOHCTBaMH, HO IIO,LJ;Bep)J(eHbl 6HOIIOBpe)J(,lJ;eHH51M B YCJIOBH51X 

rrpHcyTCTBH51 pa3JIHqHhiX 3arp513HeHHH. ITonyqeHbi rpH6ocTOHKHe H 

cpyHrHI.J;H,LJ;Hble KOMII03HTbl - IIpH BBe,LJ;eHHH B HX COCTaBbl H3BeCTH51KOBbiX 

HarroJIHHTeneM: H 6HOI.J;H,LJ;HbiX coe,n;HHeHHH. EoJihiiiYIO rpH6ocTOHKOCTb rroKa3aJIH 

COCTaBbl, HaiiOJIHeHHbie opraHoreHHbiM H3BeCTH51KOM, a TaK)J(e Ha OCHOBe CMeceif: 

,n;aHHOrO HaiiOJIHHTeJI51 HJIH ,LJ;OJIOMHTa C KBapi.J;eBbiM IIOpOIIIKOM. 

0CHOBbiBa51Cb Ha IIOJiyqeHHbiX pe3yJihTaTaX aBTOpOM C,LJ;eJiaH BbiBO,LJ; 0 TOM, 

qTo Ha rrpe,n;BapHTeJibHOM 3Tarre HCCJie,LJ;OBaHH51 CTpOHTeJibHbiX MaTepHaJIOB H 

KOHCTPYKI.J;HH Ha rrpe,n;MeT o6Hapy)J(eHH51 6HorroBpe)l(,n;eHHH Heo6xo,n;HMO 

HCCJie,LJ;OBaTb BH,LJ;OBOH COCTaB MHKpoopraHH3MOB-6HO,LJ;ecrpyKTOpOB, qTo H 6biJIO 

C,LJ;eJiaHO B IIIeCTOH rJiaBe ,LJ;HCCepTai.J;HOHHOH pa60Tbl. 3HaHHe BH,LJ;OBOrO COCTaBa 

MHKpoopraHH3MOB-6HO,LJ;ecrpyKTOpOB 1103BOJIHT HaH60Jiee OIITHMaJibHO 

IIO,LJ;06paTb 6HOI.J;H,LJ;HyiO IIpHCa,n;Ky K CTpOHTeJibHbiM MaTepHaJiaM, 

rrpe,n;OTBpa11.1;aiOII.1;YIO rrpoi.J;eCC HX 6HOIIOBpe)J(,LJ;eHHH. 

Y CTaHOBJieH BH,LJ;OBOH COCTaB MHKpoopraHH3MOB, 3aCeJI511011.1;HXC51 Ha 

IIOBepXHOCTH I.J;eMeHTHbiX KOMII03HTOB pa3JIHqHoro pei.J;eiiTypHoro COCTaBa, IIpH 

Bbi,LJ;ep)I(HBaHHH o6pa31.1;0B B MOpCKOH BO,LJ;e H B YCJIOBH51X KJIHMaTa qepHOMOpCKOrO 
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no6epe)I(MI. Bb151BJieHO, qTO B MOpCKOH BO,n:e n;eMeHTHbie KOMn03HTbl B 6oJibiiieH 

CTeneHH o6pacTaiOT 6aKTepH51MH. 

IIpH Bhi,n:ep)I(HBaHHH u;eMeHTHhiX KOMn03HTOB B ycJIOBH51X B03,n:eiicTBH51 

nepeMeHHOH BJia)I(HOCTH, COJieBoro ryMaHa H COJIHeqHOM pa,n:HaiJ;HH Ha 

noBepxnocTH o6pa3IJ;OB 3aceJI51IOTC51 MHIJ;eJIHaJihHbie rpH6bi BH,[.(OB Alternaria 

dianthicola, Alternaria alternata, Chaetomium globosum, Fusarium moniliforme. 

B B03.ll:YIIIHOH cpe.n:e qepHOMopcKoro no6epe)l(b51 no,n: HaBecoM, r.n:e 

xapaKTepHO B03,n:eHCTBHe COJieBOrO TyMaHa, Berpa H nOBbiiiieHHOH BJia)I(HOCTH, Ha 

noBepxHOCTH o6pa3IJ;OB 3aceJI51IOTC51 MHIJ;eJIHaJihHbie rpH6bi BH,n:oB Alternaria 

brassicae, Spergillus oruzae, Cladosporium elatum, Fusarium moniliforme, 

Penicillium nigricants. 

IJocJie CTapeHH51 o6pa3IJ;OB B MOpCKOH BO,n:e, BbiHeceHHbiX Ha OTKpbiTYIO 

nJIOII.1;a,n:Ky, na HHX npeHMyll.1;eCTBeHHO 3aceJI51IOTC51 Penicillium moxalicum, 

Fusarium miniliforte, Penicillium canescens, Alternaria solani. 

IIpoanaJIH3HpoBaHo BJIH51HHe 6HOIJ;H,[.(HhiX npenapaToB Ha o6pacTaHHe 

n;eMeHTHbiX KOMn03HTOB MHIJ;eJIHaJibHbiMH rpH6aMH. OOJibiiiee CHH)I(eHHe 

o6pacTaeMOCTH o6pa3IJ;OB MHKpOMHIJ;eTaMH npH 3KCnJiyaTaiJ;HH B B03,[.(YIIIHOH 

cpe,n:e npoHcxo,n:HT npH BBe,n:eHHH ,n:o6aBKH «TeqmeKc AHTHnJieceHh», a ecJIH 

MaTepHaJibl HCnOJib3YIOTC51 B BO,[.(HOH cpe,n:e, TO CJie,n:yeT npe,n:noqecTb ,n:o6aBKY 

«MultiDEZ ,Zl;e3HH<l>eKaHT». 

IIoJiyqeHHhie pe3yJihTaTbi no ycTaHOBJieHHIO BH,n:oBoro cocTaBa 

MHKpoopraHH3MOB, 3aCeJI511011.1;HXC51 Ha noBepXHOCTH o6pa3IJ;OB n;eMeHTHbiX 

KOMn03HTOB, IJ;eJiecoo6pa3HO yqHTbiBaTb npH BbiTIOJIHeHHH CTpOHTeJibHbiX H 

peMOHTHbiX pa60T. 

Y6e,n:HTeJibHbl BbiBO,[.(bl, c,n:eJiaHHbie Ha OCHOBaHHH MHOroqJfcJieHHbiX 

3KCnepHMeHTaJibHbiX ,n:aHHbiX H nocrpoeHHbiX no HHM 3aBHCHMOCT51M, 0 

B03MO)I(HOCTH H npe,n:CTaBHTeJibHOCTH HCnOJib30BaHH51 pa3pa60TaHHbiX 

nopOIIIKOBO-aKTHBHpOBaHHbiX 6eTOHOB B KaqeCTBe KOHCTpyKIJ;HOHHbiX H 

OT,[.(eJioqHbiX MaTepHaJIOB; ycTaHOBJieHbl OnTHMaJibHhie KOJIHqeCTBa 

COCTaBJI511011.1;HX KOMnOHeHTOB B MaTpHIJ;aX nopOIIIKOBO-aKTHBHpOBaHHbiX 6eTOHOB 
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c ytieToM ynytiiiieHHhiX noKa3aTeneii y.n;o6oyKna.n;omaeMOCTH, BhiCOKHX 

TIOKa3aTeJieH npOtiHOCTH, TpeiD;HHOCTOHKOCTH, )J;OJirOBetiHOCTH B YCJIOBH~X 

B03,IJ;eHCTBH~ TeMnepaTypHO-BJia)I(HOCTHbiX <PaKTOpOB H 6HOJIOrHtieCKHX cpe.n;. 

B npHJIO)I(eHw~x A-E npwBe.n;eHbi aKThi, rro.n;TBep)l(.n;morn;we peanw3au;:mo H 

rrpaKTHtieCKOe BHe.n;peHHe pe3yJioTaTOB )J;HCCepTaU:HOHHOrO HCCJie,IJ;OBaHH~, B TOM 

tiHCJie 3<PcpeKTHBHOCTb IIpHMeHeHH~ pa3pa6oTaHHbiX aBTOpOM MaTepHaJIOB, 

KOTOpa~ o6yCJIOBJieHa HCIIOJib30BaHHeM He.n;e<PHU:HTHbiX CblpbeBbiX MaTepHaJIOB, 

yBeJIHtieHHeM Me)l(peMOHTHbiX cpOKOB 3KCIIJiyaTaU:HH coopy)l(eHHH. 

Hayqua.H HOBH3Ha pa6oThi 

1. IJpoBe,IJ;eHO KOMIIJieKCHOe HCCJie,IJ;OBaHHe MaTpHU: 6eTOHOB HOBOrO 

IIOKOJieHH~, BKJIIOtiaiOIIJ;HX peu;errTypoi: u;eMeHT, MOJIOTbiH HaiiOJIHHTeJib, 

IIJiaCTH<ilHKaTop, BO,IJ;Y H 6HOU:H,IJ;HYIO .n;o6aBKY (MaTpHU:a rrepBoro po.n;a); 

MaTpHU:Y rrepBOrO po.n;a, BKJIIOtiaiOIIJ;YIO TOHKHH HaiiOJIHHTeJib <PpaKQHH 0,1-0,5 

HJIH 0,16-0,63 MM (MaTpwu:a BToporo po.n;a); MaTpwu:y rrepBoro HJIH BToporo 

po.n;a, BKJIIOtiaiOIIJ;YIO MeJIKHH 3aiiOJIHHTeJib <PpaKQHH 1,0-5,0 MM HJIH 0,63-5,0 

MM (MaTpwu:a TpeTbero po.n;a). 

2. IIonytieHbi HOBbie 3KcrrepwMeHTaJibHhie .n;aHHhie o BJIH~HHH .n;o6aBoK Ha 

Mo.n;u<PwKaQHIO cTpyKTYPhi H KOJIHtieCTBeHHbie 3aBHCHMOCTH ee H3MeHeHH~, 

cpH3HKO-MeXaHHtieCKHe CBOHCTBa H )J;OJirOBetiHOCTb QeMeHTHbiX KOMII03HTOB 

pa3JIHtiHOrO po.n;a B 3aBHCHMOCTH OT peu:errTypHbiX H arpeCCHBHbiX <PaKTOpOB B 

Jia6opaTOpHbiX H HaTypHbiX YCJIOBH~X. 

3. Y CTaHOBJieHO, liTO BBe,IJ;eHHe B COCTaB 6eTOHa IIJiaCTH<PHU:HpyiOID;HX, 

6HOQH)J;HbiX H HaHO,IJ;06aBOK IIpHBO)J;HT K yBeJIHtieHHIO COIIpOTHBJieHH~ C)l(aTHIO, 

C)J;BHry, paCT~)I(eHHIO, TpeiD;HH006pa30BaHHIO, B~3KOCTH pa3pyrneHH~, XHMHK0-

6HOJIOrHtieCKOH H KJIHMaTHtieCKOH CTOHKOCTH. 

4. Y CTaHOBJieHa CTOHKOCTb QeMeHTHbiX KOMII03HTOB B 6HOJIOrHtieCKHX 

arpeCCHBHbiX cpe.n;ax, Bbi~BJieH BH)J;OBOH COCTaB MHKpoopraHH3MOB, 

3aCeJI~IOIIJ;HXC~ Ha o6pa3QaX H3 MaTepHaJIOB pa3JIHtiHOrO po.n;a IIpH 3KCII03HQHH 

B ycJIOBH~X )l(apKOrO KJIHMaTa qepHOMOpCKOrO rro6epe)l(b~ H MOpCKOH BO)J;bl, 

ycHJIHBaiOrn;Hx rrpou:ecchi 6worroBpe)l(.n;eHH~. 
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5. BbDIBJieH MexaHH3M .n;eiicTBH.H cyrrep- H rHrreprmacTH<l>HKaTopos, 

YJibTpa- H HaHo.n;HcrrepcHbiX cHcTeM, 6HOU:H,li;HbiX .n;o6asoK B coqeTaHHH c 

MHHepaJibHbiMH HarroJIHHTemrMH If 3arroJIHHTeJI.HMH Ha H3MeHeHHe cTpyKTYPbi If 

COCTaBa, a TaK)I(e Ha CBOHCTBa IJ;eMeHTHOrO KaMH.H If 6eTOHOB. 

TeopeTuqecKaH u npaKTnqecKaH 3uaquMOCTb pa6oTbi 

1. TeopeTHqecKa.H 3HaqHMOCTb pa6oThi o6ycJIOBJieHa rroJiyqeHHeM HOBbiX 

3HaHHH B o6JiaCTH )l;OJiroseqHOCTH CTpOHTeJibHbiX MaTepHaJIOB H H3)l;eJIHH. 

2. fbyqeHbi 6HOJIOrHqecKa.H If KJIHMaTHqecKa.H CTOHKOCTb H BbiiiOJIHeHa 

cpaBHHTeJihHa.H OIJ;eHKa IIOKa3aTeJieH )l;OJirOBeqHOCTH IJ;eMeHTHbiX 

KOMII03HIJ;IfOHHbiX MaTepHaJIOB (KM), BKJIIOqaiO:ru:HX B CBOH COCTaB pa3miqHbie 

3aiiOJIH.HIO:ru:He H .n;o6asoqHbie KOMIIOHeHTbi, o6pa3yiO:ru:He IIOpOIIIKOBO

aKTHBHpOBaHHbie 6eTOHbi HOBOrO IIOKOJieHH.H. 

3. Pa3pa6oTaHbi COCTaBbi KOMII03HTOB C yJiyqiiieHHbiMif yrrpyro

rrpoqHOCTHbiMH CBOHCTBaMH H BbiCOKOH CTOHKOCTbiO K 6HOIIOBpe)l()l;eHH.HM. 

IIpaKTHqecKa.H 3HaqHMOCTb o6ycJIOBJieHa cJie.n;yiO:ru:HM. 

1. C<PopMyJIHpoBaH, TeopeTifqecKH pa3pa6oTaH H 3KcrrepHMeHTaJibHO 

IIO)l;TBep)l(,li;eH 060CHOBaHHbiH IIO)l;XO)l; K Bbi6opy COCTaBJI.HIO:ru:HX KOMIIOHeHTOB 

If <l>yHrHU:H,li;HbiX .n;o6asoK )l;JI.H 3a:ru:HTbi KOHKpeTHbiX KM, ocHoBaHHbiH Ha 

HccJie.n;osaHHH oco6eHHOCTeii rrpou:eccos cTpyKTypoo6pa3oBaHH.H If rroJiyqeHH.H 

MaTepHaJioB IIJIOTHOH cTpyKTYPhi H ycTaHOBJieHHH HHrH6HpyiO:ru:ero .n;eiicTBH.H 

6eTOHOB Ha MHKpOMHIJ;eTbi, yqaCTByiO:ru:He B 6HO)l;erpa.n;aiJ;HH. 

2. IIoKa3aHa 3aBHCHMOCTb .n;ecTpyKU:HH If CTOHKOCTH Tpa.n;HU:HOHHbiX H 

pa3pa6oTaHHbiX IJ;eMeHTHbiX KOMII03HTOB B ycJIOBH.HX B03)l;eHCTBH.H OT)l;eJibHbiX 

<l>aKTOpOB BHeiiiHeH cpe,li;bi B YCJIOBH.HX KJIHMaTa MOpCKOrO rro6epe)l(b.H. 

3. Orrpe.n;eJieHbi cocTaBhi H H3yqeHbi <l>H3MKO-MexaHHqecKHe csoiicTBa, 

6HOJIOrHqecKa.H H KJIHMaTHqecKa.H CTOHKOCTb IJ;eMeHTHbiX KOMII03HTOB, 

co.n;ep)l(a:ru:Hx cyrrep- If rHrreprrJiaCTH<l>HKaTopbi, 6HOU:H,li;Hhie rrperrapaTbi, 

YJibTpa- H HaHO)l;HCIIepCHbie CHCTeMbi KaK B coqeTaHHH C MHHepaJibHbiMH 

HaiiOJIHHTeJI.HMif If 3aiiOJIHHTeJI.HMH, TaK H 6e3 HX yqacTH.H, .HBJI.HIO:ru:HeC.H 

BbiCOK03<l_J<l_JeKTHBHOH OCHOBOH )l;JI.H IIIHpOKOrO CIIeKTpa CTpOHTeJibHbiX 
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KOMTI03MI..J;MOHHbiX MaTepMaJIOB pa3JIIfliHOrO Ha3HalJeHMH. 

CTenenh JJ:OCTOBepuocTu pe3yJihTaToB ,LJ;nccepTau;uouuoro 

HCCJie,LJ;OB3HHH. ,Il.OCTOBepHOCTb pe3yJibTaTOB o6ecnetJeHa npoBe~eHMeM 

3KCnepMMeHTaJibHbiX MCCJie~OBaHMH Ha BbiCOKOM TeXHMlJeCKOM ypOBHe C 

~OCTaTOlJHOM BOCTipOM3BO~MTeJibHOCTbiO, peaJIM30BaHHbiX 3a ClJeT npMMeHeHMH 

COBpeMeHHOM annapaTypHOM 6a3bl, CTaH~apTM3MpOBaHHbiX MeTO~OB 

MCCJie~OBaHMM, HaytJHO o60CHOBaHHbiX MeTO~MK, perJiaMeHTH:pOBaHHbiX 

HOpMaTMBHbiMM ~oKyMeHTaMM. I1pM npoBe~eHMM MCTibiTaHMM MCTIOJib30BaJIOCb 

npoBepeHHoe M arrecToBaHHOe o6opy~oBaHMe. Y cTaHOBJieHa xopornaH 

CXO~MMOCTb TeopeTMlJeCKMX MCCJie~OBaHMM M 3KCTiepMMeHTaJibHbiX ~aHHbiX. 

Pe3yJibTaTbi, nonytJeHHbie B pa6oTe, cornacyroTCH c 3KcnepMMeHTaJibHbiMM 

~aHHbiMM ~pyrMX aBTOpOB. 

K ~ocTOMHCTBaM pa6oTbi cne~yeT OTHeCTM To, liTO npM npoBe~eHMM 

MCCJie~OBaHMM npMMeHHJIMCb COBpeMeHHbie 

KaJIOpMMeTpMH, TepMOrpaBMMeTpMtieCKMM 

cpH3MKO-XMMMlJeCKMe MeTO~bl: 

aHaJIM3, ~HcpcpepeHI..J;MaJibHaH 

TepMorpaBMMeTpMH, Jia3epHaH MHTepcpepoMeTpMH, a TaK)J(e MeTO~bl onpe~eJieHMH 

KJIMMaTMlJeCKOM CTOMKOCTM B HaTypHbiX YCJIOBMHX. 

3aMeqauuH no ,LJ;nccepTau;uouuoii pa6oTe u aBTope«J>epary: 

1. B o63opHo:H: rnaBe He~ocTaTOtJHoe BHMMaHMe y~eneHo BonpocaM 

XMMMlJeCKOrO COTipOTMBJieHMH 6eTOHOB M ~pyrMX u;eMeHTHbiX KOMTI03MTOB. 

2. B pa6oTe He npoBe~eHbi MCCJie~OBaHMH KOpp03MOHHOM CTOMKOCTM 

apMaTypbl B TIOpOIIlKOBO-aKTMBMpOBaHHbiX 6eTOHaX. 

3. B ~MccepTai..J;MM He Mccne~oBaHa Mopo30CTOMKOCTb nopornKoBo

aKTMBMpoBaHHbiX 6eTOHOB. 

4. ABTOpOM He MCTIOJib30BaH 3cpcpeKTMBHbiM MeTO~ MCCJie~OBaHMH 

CTPYKTYPbi MaTepMana - 3JieKTpOHHaH MMKpocKOTIMH. 

5. ABTopy ~MccepTau;MOHHOM pa6oTbi B CBOMX 6y~ym;Mx Mccne~oBaHMHX 

peKOMeH~yeTCH TIOJIYlJMTb KOJIMlJeCTBeHHbie 3aBMCMMOCTM M3MeHeHMH cpH3MKO

MeXaHMlJeCKMX CBOMCTB npM ~JIMTeJibHbiX CpOKaX 3KCTI03MIJ;MM o6pa3IJ;OB B 

CJIO)J(HbiX KJIMMaTMlJeCKMX YCJIOBMHX. 
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0TMeqeHHbie 3aMeqaHH51 He CHH)J(aiOT o6rn;e:H: IIOJIO)J(HTeJibHOH OD;eHKH 

,LJ:HCCepTaD;HOHHOH pa60Tbi. 

06u_.ee 3aKJnoqeuue no )J,HccepTau;uouuoii pa6oTe 

,[(HccepTa:u;H51 EpocpeeBoii I1pHHbi Brra,n:HMHpOBHbi Ha TeMy: «<l>H3HKO

MexaHHqecKHe CBOHCTBa, 6HOJIOrHqecKa51 H KJIHMaTHqecKa51 CTOHKOCTb 

IIOpOIIIKOBO-aKTHBHpOBaHHbiX 6eTOHOB» 51BJI51eTC51 aKTYaJibHOH, CaMOCT051TeJibHO 

BbiiiOJIHeHHOH HayqHO-KBaJIHcpHKaD;HOHHOH pa60TOH. 

,[(HCCepTaD;H51 HaTIHCaHa rpaMOTHbiM TeXHHqecKHM 513biKOM. ITOJIO)J(eHH51, 

BbiBO,LJ:bi H peKOMeH,n:aD;HH TIO,LJ:TBep)J(,n:eHbi pe3yJibTaTaMH HCCJie,n:oBaHHH. 

,ll;HccepTa:u;H51 HMeeT HayqHYIO H rrpaKTHqecKYIO :u;eHHOCTb. ABTopecpepaT 

TIOJIHOCTbiO OTpa)J(aeT co,n:ep)J(aHHe ,LJ:HCCepTaD;HOHHOH pa60Tbi. 

BbiBO.Ll:bi ,n:HccepTaD;HOHHoro Hccrre,n:oBaHH51 cooTBeTCTBYIOT :u;err51M H 

3a,n:aqaM pa60Tbi, TIO,n:KpenrreHbi 3KCIIepHMeHTaJibHbiMH ,n:aHHbiMH H TIOJIHOCTbiO 

oTpa)J(eHbi B rreqaTHbiX pa6oTax aBTopa. 

OcHOBHoe co,n:ep)J(aHHe pa6oTbi ,n:ocTaToqHo norrHo orry6rrHKOBaHo B 

neqaTH. 

ITo TeMe ,n:HccepTaD;HH ony6rrHKOBaHo 28 HayqHbiX pa6oT, B TOM qHcrre 8 

cTaTe:H: B pe:u;eH3HpyeMbiX HayqHbiX H3,n:aHH51X, peKoMeH,n:oBaHHbiX ITepeqHeM 

BAK, 2 cTaTbH B H3,n:aHH51X, Bxo,n:51rn;Hx B Me)J(,n:yHapo,n:HyiO pecpepaTHBHYIO 6a3y 

,n:aHHbiX H cHcTeM :u;HTHpoBaHH51 SCOPUS, norryqeHo ,n:Ba naTeHTa Ha 

H306peTeHHe H CBH,n:eTeJibCTBO Ha nporpaMMY 3BM. 

,lJ;HccepTaD;H51 H aBTOpecpepaT ocpopMJieHbi B COOTBeTCTBHH C Tpe6oBaHH51MH 

CTaH,n:apTa K HayqHO-KBaJIHcpHKaD;HOHHbiM pa6oTaM Ha COHCKaHHe yqeHOH 

CTeTieHH KaH,n:H,n:aTa TeXHHqecKHX HayK. 

ITo KpHTepH51M aKTYaJibHOCTH, HayqHo:H: HOBH3Hbi, rrpaKTHqecKo:H: 

3HaqHMOCTH, o60CHOBaHHOCTH H ,LJ:OCTOBepHOCTH BbiBO,LJ:OB, CTeiieHH 

orry6rrHKOBaHH51 pe3yJibTaTOB HCCJie,n:OBaHHH H HX anpo6a:u;HH, MeTO,n:HqecKOMY 

ypoBHIO, pe,n:aKD;HOHHOH no,n:roTOBKH pyKOIIHCH ,n:HccepTa:u;H51 y,n:oBrreTBOp51eT 

Tpe6oBaHH51M BAK, npe,n:o51BJI51eMbiM K HayqHo-KBarrHcpHKa:u;HoHHo:H: pa6oTe Ha 

COHCKaHHe yqeHOH CTeTieHH KaH,n:H,n:aTa TeXHHqecKHX HayK. 
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CooTBeTCTBHe ~uccepTau:uu KpuTepuHM IloJio~euuH o nopH~Ke 

npucy~euuH yqeubiX cTeneueu 

):(IIccepTaQfni Epocpeeno:H: 11piiHbi Bna.n;IIMIIpoBHbi HBJIHeTcH 3aKOHtieHHOH 

HaytiHO-KBaJIIIcpiiKaQIIOHHOH pa60TOH, COOTBeTCTBYIO:W:eH II. 9 «I10JIO)J(eHII51 0 

rrpiiCY)J(,[(eHJIII ytieHbiX CTeiieHeH», B KOTOpOH co.n;ep)J(HTCH pemeHJie HaytiHOH 

3a.z:t;atiii ITO C03,[(aHIIIO rrepcrreKTIIBHbiX CTpOIITeJibHbiX MaTepiiaJIOB Ha OCHOBe 

IIOpO IIIKO BO-aKTIIBIIpO BaHHbiX 6eTOHOB c ynytimeHHhiMII cpH3IIKO-

MeXaHIItieCKIIMII IIOKa3aTeJIHMII II IIOBbiiiieHHOH CTOHKOCTbiO B ycJIOBIIHX 

B03,[(eHCTBII51 CIIJIOBbiX Harpy30K, 6IIOJIOfiitieCKIIX arpeCCIIBHbiX cpe.n; II 

pa3JIIItiHbiX TeMrrepaTypHO-BJia)J(HOCTHbiX cpaKTOpOB, IIMeiOrn;eH cyrn;eCTBeHHOe 

3HatieHIIe ,[(JIH pa3BIITIIH CTPOHTeJibHoro MaTepiianone.n;eHIIH. 

Ha ocHoBaHIIII Bhiiiieii3JIO)J(eHHoro rronaraiO, tiTO Epocpeena 11piiHa 

Bna.n;IIMIIpOBHa 3acJiy)J(IIBaeT rrpiicy)l(.n;eHIIH e:H: YtJeHo:H: cTerreHII KaH.n;II.n;aTa 

TeXHIItieCKHX HayK no crreQHaJihHOCTH 05.23.05 - CTpOIITeJibHbie MaTepiiaJibi II 

II3,[(eJ1II51 ( OTpaCJib HayK - TeXHIItieCKIIe ). 

O<}>uu:uaJibHhiH onnoueuT, 
,[(OKTOp TeXHIItieCKIIX HayK ITO HaytiHOH 

crreQIIaJibHOCTII 05.23.05- CTPOIITeJibHI>Ie 

MaTepiiaJibi II II3,[(eJIJI51, rrpocpeccop, COBeTHIIK 

P AACH, rrpocpeccop Kacpe.n;pbi 

«CTpOIITeJibHbie 
~ 

KOHCTPYKQIIII» - :;PI' JlaThinos BaJiepuu MapKa3osuq 

~ ' 
P .A. 11cMaKOB 

tt/U}-;a?.-df~ /-!.1£.Mif r ~-
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