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OT3hiB 
Be,[.(yiiJ.eH opraHH33IJ,HH Ha ,[.(HCCepTaiJ,HIO 

EpocpeeBoii I1p1IHbi Bna,n:IIMIIpOBHbi Ha TeMy «<l>II31IKO-MexaHWieCKIIe cBoiicTBa, 

61IOJIOfiiqecKa5l II KJIIIMaTWieCKa51 CTOMKOCTb nopOillKOBO-aKTIIBIIpOBaHHbiX 6eTOHOB», 

npe,n:cTaBJieHHYIO B ,n:IICCepTal(IIOHHbiM CO BeT .IJ: 212.184.0 1, C03,n:aHHbiM Ha 6a3e <l> r£0 Y 
BO «IleH3eHCKIIii rocy ,n:apcTBeHHbiM YHIIBepciiTeT apxiiTeKTypoi II crpoiiTeJihCTBa», K 

ny6JIWIHOM 3all(IITe Ha COIICKaHIIe yqeHOM CTeneHII KaH,n:II,n:aTa TeXHIIqecKHX HayK no 

cneU:IIaJibHOCTII 0 5. 23.0 5 - CrpoiiTeJioHI>Ie MaTepiianhi II II3,n:eJIII5l 

CTpyKTypa u o6beM pa6oThi 

,l1;JI5l OT3biBa npe,n:CTaBJieH aBTOpecpepaT .li:IICCepTal(IIII II .li:IICCepTal(II5l, COCT05lll(a51 

II3 BBe,n:eHII5l, CeMII rJiaB, 3aKJIIOqeHII5l, CniiCKa JIIITepaTypbi II npiiJIO)I(eHIIM. Pa6oTa 

II3JIO)I(eHa Ha 277 C'IpaHIII(aX MailliiHOniiCHOfO TeKCTa, BKJIIOqaiOII(ero 50 Ta6JIIIU:, 

45 p1ICYHKOB, CniiCOK JIIITepaTypoi II3 286 HaiiMeHOBaHIIM. ,IJ:eC51Tb npiiJIO)I(eHIIM 

II3JIO)I(eHbl Ha 41 C'IpaHIII(e. 

AKTyaJihHOCTh TeMhi ):.(HccepTaiJ,uouuoro uccJie,[.(osauuH 

IJp01I3BO.li:CTBO C'IpOIITeJibHbiX MaTepiiaJIOB OTHOCIITC5l K O.li:HOM II3 Ba)I(HeMilliiX 

ccpep qenoBeqecKoii ,n:e5lTeJihHOCTII. B crpoiiTeJihCTBe o,n:Ho H3 nepBoiX MeeT no o6neMy 

HCnOJib30BaHH5l cpe,n:H ,n:pyrHX MaTepHaJIOB 3aHHMaeT 6eTOH II )l(eJie3o6eTOH. 3TO CB513aHO 

C TaKHMII .li:OCTOHHCTBaMH )l(eJie3o6eTOHa, KaK OTHOCHTeJibHa51 ,n:erneBH3Ha, B03M0)1(H0CTb 

B03BO.li:HTb KOHCTPYKUHH npaKTIIqecKII JII06oii cpopMoi, BbiCOKM npoqHoCTb H T .,n:. 

KaK B Harneii crpaHe, TaK H 3a py6e)I(OM HHTeHCHBHO Be,n:yTC5l Hccne,n:oBaHII5l no 

pa3pa60TKe HOBbiX BH.li:OB 6eTOHOB H COBeprneHCTBOBaHHIO H3BeCTHbiX. TaK, K 

HaCT05lll(eMy BpeMeHH pa3pa6oTaHbl BbiCOKOnpoqHbie H CaMoynJIOTH5liOII(HeC5l 6eTOHbl 

HOBOfO nOKOJieHII5l. 
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):(n:ccepTaiJJIOHHllil pa6oTa rpaMOTHO CTPY.I<Typn:poBaHa no co)l,ep)KaHHIO c 

nOCJie)l,OBaTeJibHbiM paCKpbiTHeM npo6JieMbl H ee KOMnJieKCHOfO perneHIDI. 

Ha cero)l,IDilliHHM )l,eHh, no MHeHHIO aBTopa )l,HccepTa:U:HOHHOif pa6oThi, Ba)KHOif 

3a.ll,aqeif CTPOHTeJihHoif OTPaCJIH 51BmreTc51 yBenn:qeHHe npo)l,OJI)KHTeJibHOcTH cny)K6bi 

6eTOHOB H )l.pyrHX :QeMeHTHbiX KOMn03HTOB 3a cqeT npHMeHeHIDI HOBbiX pa3pa60TOK, 

OTBeqaiOmn:x coBpeMeHHoMy ypoBHIO TPe6oBaHHif K 3KcnnyaTa:U:HOHHoif Ha)l,e)KHOCTH. 

BechMa aKTYaJihHbiM npe)l,cTaBAAeTC51 pacrnn:peHHe npHMeHeHIDI 6eTOHOB HOBoro 

nOKOJieHH51. I13BeCTHO, qTO 6eTOHbl HOBOfO nOKOJieHIDI, B TOM qn:cJie nopOlliKOBO­

aKTHBHpOBaHHbie 6eTOHbl, 06Jia)l,aiOT nOBbillieHHOM nJIOTHOCTbiO H npoqHOCTbiO. 

AHanH3 HayqHo-TexHn:qecKoif JIHTepaTyphi B o6nacTH n:ccne)l,oBaHH51 cBoifcTB, 

npo:u:eccoB CTPYKTypoo6pa3oBaHIDI, TeXHonorHH H3rOTOBJieHH51 :u:eMeHTHhiX B51)Kymn:x H 

KOMn03HTOB Ha HX OCHOBe, a TaK)Ke Ol(eHKH HX )l,OJifOBeqHOCTH nOKa3aJI, qTo B 

CTPOHTeJibHOM MaTepHaJIOBe)l,eHHH HaKOnJieH orpOMHbiM TeopeTHqecKHM H 

3KCnepHMeHTaJibHbiM MaTepHaJI. B TO)Ke BpeM51 He nOJIHOCTbiO TeopeTHqeCKH H 

3KCnepHMeHTaJibHO H3y_qeHbl BOnpOCbl BJIH51HH51 HanOJIHHTeJieif, 6HOI(H)l,HbiX H 

IIJiaCTHCJm:u:HpyiOII(HX )l,06aBOK Ha QJH3HKO-MeXaHHqecKHe CBOMCTBa nopOlliKOBO­

aKTHBHpOBaHHbiX 6eTOHOB. He)l.OCTaToqHo nonHo pacKpbiThi MexaHH3M HX BJIIDIHIDI Ha 

MeXaHHKY pa3pyrneHIDI KOMn03HTOB. 

B JIHTepaTypHbiX HCToqHHKax OTCYTCTByiOT pe3yJihTaThi KOMnJieKCHhiX 

3KCnepHMeHTaJibHbiX HCCJie)l,OBaHHM MeXaHH3Ma MHKp06HOf0 pa3pyrneHH51 :QeMeHTHbiX 

KOMn03HTOB OT ocHOBHhiX CTPYKTypoo6pa3yiOmn:x H pe:u:enTypHbiX xapaKTepHCTHK. B 

JIHTepaType CO)l,ep)KHTC51 TaK)Ke He)l,OCTaTOqHO 3KCnepHMeHTaJibHbiX )l,aHHbiX 0 CTOMKOCTH 

6eTOHOB H )l.pyrHX :QeMeHTHbiX KOMn03HTOB B YCJIOBIDIX B03)l,eMCTBH51 norO)l,HO­

KJIHMaTHqecKHX QJaKTOpOB. 

Con:cKaTeJih yqeHoif cTeneHH KaH)l,H)l,aTa TexHn:qecKHX Hay.K cqn:TaeT, qTo 6eTOHhi H 

)l.pyrHe :QeMeHTHbie KOMn03HTbl nO)l,Bep)KeHbl CJIO)KHOMY MHOfOQJaKTOpHOMY MeXaHH3MY 

nOBpe)K)l,eHH51 H HY)K)l,ai0TC51 B COBeprneHCTBOBaHHH H B 3all(HTe OT )l,erpa)l,al(HH. B 

npo:u:ecce 3KCnJiyaTal(HH CTpOHTeJibHbiX H3)l,eJIHM 3TO npOHCXO)l,HT npH COBOKynHOM 

B03)l,eMCTBHH CTaTHqeCKHX H )l,HHaMn:qecKHX Harpy30K H )l.pyrHX pa3JilfqHbiX QJaKTOpOB -

KHCJIOpO)l,a, TeMnepaTypbi B03)l,yxa, BO)l,bl H COJIHeqHOM pa)l,Hal(HH, qTo YCHJIHBaeTC51 B 

KJIHMaTn:qeCKHX 30HaX MOpCKOfO no6epe)Kb51. 3TH QJaKTOpbi yBeJIHqHBaiOT CTeneHb 

6HOKOpp03HH 6eTOHOB, KOTOpllil yCHJIHBaeTC51 B pe3yJihTaTe TeXHOJIOrHqeCKOfO H 

3KCnJiyaTal(HOHHOf0 CTapeHIDI :QeMeHTHO-MHHepaJibHbiX MaTepHaJIOB. ):(HCCepTal(HOHHa51 

pa6oTa EpoQ'JeeBoif H.B. HanpaBneHa Ha BhiiiOJIHeHHe KOMnneKca Hay_qHhiX H 

opraHH3a:U:HOHHhiX pa6oT no C03)l,aHHIO HOBhiX KOHCTPYK:U:HOHHhiX MaTepn:anoB 

nopOlliKOBO-aKTHBHpOBaHHbiX 6eTOHOB CTOMKHX npH B03)l,eMCTBHH CTaTHqeCKHX H 

)l,HHaMn:qeCKHX Harpy30K 6HOJIOrHqecKHX H TeMnepaTypHO-BJie)KHOCTHbiX Cpe)l,, B 

KOHeqHOM HTOre, CnOC06CTByiOII(HX nOBbillieHHIO )l,OJifOBeqHOCTH CTPOHTeJibHbiX 

KOHCTPYKUHif, 3)l,aHHif H coopy)KeHHif. 3To no3BOJI51eT cqn:TaTb pe:u:eH3HpyeMyiO pa6oTy 

HCKJIIOqHTeJibHO aKTyaJihHOM. 
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AuaJJnJ peJyJJLTaToB, noJJyqeunhiX anTopoM npu npone,ll,euuu uccJJe,lJ,onauuu 

Pacnm:peHMe HOMeHKJiaTypbl MOLJ:McPMU:HpyiOIUMX KOMIIOHeHTOB, MCIIOJib3yeMbiX 

LJ:JLSI IIOBhiilleHIDI KaqeCTBa U:eMeHTHbiX KOMII03MTOB, IIOLJ:60p If OIITMMM3aU:IDI 

3Q:>Q:>eKTMBHhiX COCTaBOB MOLJ:McPMU:HpOBaHHhiX 6eTOHOB II03BOJIMJI aBTOpy IIOJiyqMTh 

MaTepMaJibi, o6Jia.UaiOIUMe IIOBhiilleHHOM IIpOlJHOCTbiO, 6MOJIOflfleCKOH M KJIMMaTMqeCKOM 

CTOHKOCTbiO. 

EpoQ:>eeBOH li.B. IIOJiyqeHbl HOBbie COCTaBbi MOLJ:McPMU:HpOBaHHbiX MaTPlfqHbiX 

KOMII03MU:MH LJ:IDI IIOpOillKOBO-aKTMBHpOBaHHhiX 6eTOHOB, qTO IIOLJ:TBep)KLJ:aeTC51 

nonyqeHMeM naTeHTOB Ha M3o6peTeHIDI P<l> N2 2621327 oT 02.06.2017 r. «CoipoeBa.H 

cMeCb LJ:JLSI M3rOTOBJieHM51 KpynHOIIOpHcToro 6eToHa», N2 2575963 OT 01.02.2016 r. 
«CoipbeBM CMeCb LJ:JI51 M3fOTOBJieHM51 KpynHOIIOpMCTOrO 6eTOHa», a TaK*e 

CBMLJ:eTeJibCTBOM o rocy .uapcTseHHOH perMCTPaU:MM nporpaMMbi LJ:JI.H 3 BM N2 2 0 1861124 3 
«ilporpaMMa OU:eHKM M3MeHeHIDI U:BeTHOCTM U:eMeHTHhiX, IIOJIMMepu:eMeHTHbiX If MHhiX 

KOMII03MU:MOHHhiX MaTepHaJIOB IIOLJ: B03LJ:eHCTBMeM pa3JIJfqHbiX 3KCIIJiyaTaU:MOHHhiX 

Q:>aKTopos» OT 26.01.2018 r. 
Pe3yJioTaThi LJ:MccepTaU:MOHHoif pa6oTbi, MCIIOJib3YIOTC51 s yqe6HoM npou:ecce s 

JieKUMOHHhiX, Jia6opaTOpHbiX If IIpaKTJfqeCKMX 3aH51TM51X IIO LJ:MCU:MIIJIMHe «CTPOMTeJihHhie 

MaTepHaJihi» .UJLSI IIO.UfOTOBKM 6aKaJiaBpOB If MarMCTPOB IIO HanpaBJieHIDI 08.03.01 
«CTPOMTeJihCTBo» s <I>rEOY BO «lleH3eHCKMii rocy.uapcTseHHhiii apxMTeKTypHo­

CTPOMTeJihHhiH yHMsepcHTen>. 

ABTopoM pa6oThi ycTaHOBJieHo, qTo pe3yJihTaThi Mccne.uosaHMH .uonroseqHOCTM 

MaTepHaJIOB, Ha OCHOBe IIOpOillKOBO-aKTMBMpOBaHHhiX 6eTOHOB MOryT 6biTh 

MCIIOJih30BaHhl LJ:JLSI IIpHMeHeHM51 B YCJIOBIDIX B03LJ:eHCTBM51 6MOJIOrlfqecKM arpeCCMBHhiX 

cpe.u If He6narOIIpiDITHhiX KJIMMaTJfqeCKMX Q:>aKTOpOB. 

B nepsoii rnase LJ:MccepTaU:MOHHoif pa6oThi BbiiiOJIHeH aHaJIMTMqecKMii o63op, s 

KOTopoM npoaHaJIM3HposaHo CTPYKTypoo6pa3osaHMe, Q:>M3MKO-MexaHJfqecKMe csoiicTsa M 

LJ:OJifOBeqHOCTh 6eTOHOB If LJ:pyrMX U:eMeHTHhlX KOMII03MTOB B YCJIOBIDIX B03.UeHCTBM51 

pa3JIJfqHhiX Q:>aKTopos. PacKpbiThi cospeMeHHhie npe.ucTasneHM.H o 

CTPYKTypoo6pa3oBaHMM MOLJ:McPMU:HposaHHhiX CB513YIOIUMX M 6eTOHOB pa3JilfqHoro TMna. 

IIpoaHaJIM3HposaHhi cocTaBhi, csoiicTsa, TeXHonorM.H M3rOTOBJieHIDI M npHMeHeHMe 

6eTOHOB, B TOM qlfCJie HOBOrO IIOKOJieHM51. PacKpbiThl BOIIpOChl MMKp06MOJIOrlfqecKOH 

KOpp03MM If 3aiUMThi U:eMeHTHhiX KOMII03MTOB OT 6MOIIOBpe)KLJ:eHMH If .UOJifOBeqHOCTh 

6eTOHOB B YCJIOBM51X B03LJ:eHCTBM51 KJIMMaTJfqeCKMX Q:>aKTOpOB. 3TO II03BOJIMJIO 

EpoQ:>eesoii II.B. Ha ocHosaHMM IIonyqeHHhiX Bhiso.uos so BTopoH: rnase cQ:>opMynHposaTh 

u:enh M 3a.uaqlf Mccne.uosaHMii, a TaK*e Bhi6paTh IIpe.ucTaBMTeJihHhie npHMeH51eMhie 

MaTepHaJihl If MeTOLJ:hi MCCJieLJ:OBaHMH. 

XapaKTepHCTMKM MCIIOJih3yeMhiX MaTepHaJIOB LJ:JI51 M3rOTOBJieHIDI IIOpOillKOBO­

aKTMBHpOBaHHhiX 6eTOHOB IIpHBeLJ:eHhl B fJiaBe 2. 
B pa6oTe npe.ucTasneH 6oJihlllOii ciieKTP pa3Hoo6pa3HhiX MOLJ:McPMKaTopos, IIpH 

3TOM XOTeJIOCh 6oi YBMLJ:eTh B LJ:MCCepTaU:MOHHOH pa6oTe 060CHOBaHMe MX Bhi6opa IIO 

pa3JIJfqHbiM KJiaCCMcPMKaU:MOHHhiM IIpH3HaKaM If BhiBOLJ:hl MJIM npeLJ:JIO)KeHIDI aBTOpa KaKMe 

CBOHCTBa II03BOJI5110T HaiipaBJieHO perynHpOBaTh Ka)KLJ:hiH M3 HMX OT.UeJihHO If B 

COBOKynHOCTM. 
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J\Harror~Ho cne~oBarro 6w o6ocHoBaTn rrpe~cTaBHTennHOCTn H 

KJiaCCH<)m:Kal.(HOHHbie rrpH3HaKH HCITOnn3yeMbiX B pa6oTe TeCT-OpraHH3MOB - BH~OB 

MHKpOMHUeTOB, H3 BKM AH P<l> (Aspergillus niger van Tieghem, Aspergillus terreus 
Thorn, Aspergillus oryzae (Ahlburg) Cohn, Chaetomium globosum Kunze, Paecilomyces 
varioti Rainier, Penicillium funiculosum Thorn, Penicillium chrysogenum Thorn, Peni­
cillium eye/opium Westling, Trichoderma viride Pers. ex Fr.). 

IIpH rrpoBe~eHHH Hccne~oBaHHH, Hap5Iey c o6merrpHH5ITniMH MeTo~aMH 

HCITbiTaHHH 6eTOHOB H MO~H<pHUHpOBaHHbiX B5IJKYII..(HX, HCITOnn30BaHbl MeTO~ B3T ~n5I 
orrpe~eneHH5I rropHCTOCTH, MeTo~ni oTrreqaTKOB, H31>5ITHe rrpo6 ~n5I onpe~eneHH5I 

BH~oBoro cocTaBa MHKpoopraHH3MOB, ASTM ,[( 7136 - onpe~eneHHe y.n:apHoii 

npoqHOCTH ocymecTBnHnOCn na~aiOII..(HM rpy3oM, TPemHHOCTOHKOCTb qepe3 onpe.n:eneHHe 

3HepreT~eCKIIX II CHnOBbiX xapaKTepHCTHK MaTepHarra, IIpOI..(eCCbl pa3pyrneHH5I -

MeTO.LJ:aMH na3epHOH HHTepcpepoMeTPHH. 

3HaqHTennHYlO l.(eHHOCTb rrpe.LJ:CTaBn5IlOT peaiTH30BaHHhle HCCne~OBaHH5I IIO 

MeTO~HKaM ~nHTennHbiX HCIIbiTaHHH KOMII03HTOB Ha nnoma~Ke r eneH~JKHKCKOrO l.(eHTPa 

KJIHMaT~eCKHX HCIIbiTaHHH. 

C l.(enniO rronyqeHH5I CTPOHTennHbiX MaTepiiaiTOB pal.(HOHaiTbHOrO COCTaBa C 

3a~aHHbiMH CBOHCTBaMH Bbi~eneHbl ~Ba acneKTa: MaTepHaiTOBe~eCKHH H 

TeXHonorHqecKII:H:. IIpH 3TOM nopornKOBO-aKTHBHpoBaHHnie 6eTOHni paccMaTPHBaiOTC5I B 

BH~e CnOJKHOOpraHH30BaHHOH MaTepHaiTbHOH CHCTeMbl H npe~CTaBAAIOTC5I 

nonH~HcnepcHniMH, TO ecTn cocT05III..(HMH H3 CTPYKTYP, nepexo~5III..(HX o~Ha B ~pyryro no 

npHHUHIIY «CTPYKTYPa B CTPYKType» HnH «MaTpHua + BKJIIOqeHH5I». B .n:IIccepTaUHOHHoii 

pa6oTe 3TO MaTPHUbl 1-3 p5I~a. 
B TPeTne:H: rnaBe npHBe~eHni TeopeTwiecKIIe npe~nocnmKII co3~aHH5I 6eTOHOB 

HOBOrO IIOKOneHII5I C ynyqrneHHbiMH cpH3HKO-TeXH~eCKIIMH CBOHCTBaMH, BbiiiOnHeHO 

060CHOBaHHe Bni6opa COCTaBOB ycnOBHbiX MaTPHU ~n51 IIpOBe~eHII5I IICCne~OBaHIIM, 
cpH3HKO-XHM~ecKIIMH MeTo~aMH Hccne~oBaHa CTPYKTypa H n poueccni 

CTPYKTypoo6pa3oBaHH5I nopornKoBo-aKTHBHpoBaHHniX 6eTOHOB HOBoro noKon eHH5I c 

MO~HcpHUHpyiOII..(HMH ~o6aBKaMH. 

PaccMOTPeHa Tononor~ecKa5I CTPYKTypa rropornKOBniX 6eTOHOB, ycn oBHnie 

peonor~ecKIIe MaTPHUni B nnacTHcpHUHpoBaHHniX 6eTOHHniX cMeC5IX I, II H III po~a. 
HayqHo-rre~aror~ecKoii rnKono:H: npoQ:>eccopa A.C. KarrarnHHKOBa y6e~IITennHO 

~OKa3aHO, qTo IT0~6op MHOrOKOMllOHeHTHbiX COCTaBOB llOpOIIIKOBO-aKTHBHpOBaHHbiX 

6eTOHOB He06XO~HMO ocymeCTBAATb C IICITOnb30BaHHeM cne~yiOII..(IIX OCHOBHbiX 

peuenTypHbiX npHHI..(HIIOB: 065I3aTen nHOe HCITOn n30BaHHe KaMeHHOH MYKH C 

MHKpOMeTPHqeCKIIMH napaMeTpaMH qaCTHI..(, 5IBn5IIOII..(HXC5I peonorHqeCKH aKTHBHbiMII 

KOMIIOHeHTaMH; npHMeHeHHe peaKI..(HOHHO-aKTHBHOH IIYUUOnaH~eCKOH ~o6aBKH, 

CB5I3biBaiOII..(HX rH~pOnH3HyiO H3BeCTb B .LJ:OITOnHHTennHOe KOnHqeCTBO IIpOqHbiX 

l.(eMeHTHpyiOII..(IIX rH~pOCHnHKaTOB KaiTbl.(II5I M5I nonyqeHII5I BbiCOKOnpoqHbiX II 

CBepXBbiCOKOnpoqHbiX 6eTOHOB; 065I3aTennHOe IICITOnb30BaHHe o q eHb TOHK03epHHCTOr O 

KBapueBoro necKa Q:>paKI..(HH 0,16-0,63 MM, c MoeyneM KpynHOCTH MeHee 1,2, 
noMepiKHBaromero Heo6xo~HMoe peonor~ecKoe II CTPYKTYPHOe cocT05IHHe BO~Ho­

~HcnepcHoii CMeCH H yBenHqHBaiOII..(ero B3BeiiiiiBaiOII..(yiO CllOC06HOCTb ~IIcrrepCHO­

TOHK03epHHCTOH CHCTeMbl, npe~OTBpama5I ce~HMeHTal.(HIO r py6o3epHHCTOrO n eCKa npH 

paccnoeHIIH 6 eTOHHOH cMecH; npiiMeHeHHe KaqecTBeHHo r o rrecKa-3arronHHTen5I co 
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CIIeiJ;HaJibHO IIOLJ:06paHHOM rpaHyJIOMerpHeM, o6ecrre~mBaiOIIJ;HX BDICOK)'IO HaChiiiHYIO 

IIJIOTHOCTb CMeCH 3aiiOJIHHTeJiei1:; 06513aTeJibHOe HCIIOJib30BaHHe BbiCOK03cpcpeKTHBHDIX 

cyrrepiiJiaCTHcpHKaTopoB. ABTopoM .n:HccepTau;HOHHoii pa6oTni BhDIBJieHo, qTo .ll:JI51 

IIOBbiiiieHH51 6HOCTOHKOCTH IIOpOIIIKOBO-aKTHBHpOBaHHbiX 6eTOHOB He06XOLJ:MMO 

BBeLJ:eHHe 6HOIJ;MLJ:HbiX .n:o6aBOK. C IIOMOIIJ;biO cpH3HKO-XHMJ1qeCKHX MeTOLJ:OB 

HCCJieLJ:OBaHHH Bb151BJieHa pOJib 6HOIJ;MLJ:HOM .[(06aBKM Ha IIpOU,eCCbl C'fPYKTypoo6pa30BaHH51 

u;eMeHTHbiX KOMII03HTOB HOBOrO IIOKOJieHH51. 

ABTopoM rronyqeH pH.n: HHTepecHI>Ix pe3yJinTaToB, CB513aHHhiX c ycTaHOBJieHHeM 

CTeiieHH BJIH5IHH51 peu;errTypHbiX cpaKTOpOB (BOLJ:OIJ;eMeHTHOe OTHOIIIeHHe, 

IIJiaCTHcpHD;HpyiOIIJ;HX H 6HOIJ;MLJ:HbiX .n:o6aBOK, MHKpOKpeMHe3eMa, KaMeHHOH MYKH) Ha 

rropHCTOCTh. ,[(oBe.n:eHHe u;eMeHTHoro TecTa .n:o HopMaiihHOH rycTOThi c B/Q = 0,171 c 

IIOMOIIJ;biO fHIIepiiJiaCTHcpHKaTOpa CIIOC06CTBOBaJIO CHH)I(eHHIO IIOpHCTOCTH u;eMeHTHOfO 

KaMH51 Ha 25,8 %, OIITHMaJibHOe COLJ:ep)l(aHHe MHKpOKBapu;a, MHKp0KpeMHe3eMa H 

6HOIJ;H.ll:HOH .n:o6aBKH TaK)I(e CIIOC06CTBOBaJIO CHH)I(eHHIO IIOpHCTOCTH. 

B qeTBepToii rnaBe rrpHBe.n:eHI>I pe3yJII>TaTDI Hccne.n:oBaHH51 yrrpyro-rrpoqHOCTHhiX 

CBOHCTB KOMII03HTOB IIpH CTaTJ1qeCKOM H LJ:MHaMJ1qeCKOM Harpy)l(eHHH H MeXaHHKH HX 

pa3pyiiieHH51 B 3aBHCHMOCTH OT peu;errTypHniX cpaKTopoB. Hccne.n:oBaHH51 rrpoBe.n:eHI>I c 

H3yqeHHeM rpex CTaLJ:MH IIpcu;eCCOB pa3pYIIIeHH51 KOMII03HTOB: HaqaJibHOe HaKOIIJieHHe 

IIOBpe)I(LJ:eHHH; HaKOIIJiemre IIOBepXHOCTHOM rperu;HHDI; pa3BHTHe rpeiu;HHbl. 

Y CTaHOBJieHO, qTO BBeLJ:eHHe TOHKOLJ:MCIIepCHOfO KBapu;a B COCTaB necqaHOfO 

6eTOHa IIpHBeJIO K IIOBDIIIIeHHIO TaKHX ero npoqHOCTHbiX IIOKa3aTeJieM, KaK IIpOqHOCTb Ha 

C)l(aTHe, IIpH H3fH6e H Ha paCT51)1(eHHe IIpH paCKaJibiBaHHH OT 1,62 .ll:O 2,55 pa3, qTo 

06n51CH5IeTC51 IIOBbiiiieHHeM IIJIOTHOCTH yrraKOBKH KBapu;eBOrO 3aiiOJIHHTeJI51 H 

IIOLJ:TBep)I(LJ:aeTC51 yseJIHqeHHeM IIJIOTHOCTH TaKHX o6pa3IJ;OB Ha 9,5 o/o. 0TMeqeH 

IIOJIO)I(HTeJihHbiH BKJiaLJ: B pOCT rrpoqHOCTH MHKpOKpeMHe3eMa, HMeiOru;ero 6onee 

aKTHBH)'IO IIOBepXHOCTb, qeM y MHKpOKBapu;a. IlpH 3TOM cyrn:eCTBeHHO - OT 1,3 .ll:O 5,8 
pa3, IIOBbiiiiaiOTC51 rrapaMeTpbi rperu;HHOCTOHKOCTH rrecqaHOfO 6eTOHa, OC06eHHO 

CTaTJ1qeCKMH LJ:)I(eH-HHTerpaii Ji, xapaKTepH3yiOIIJ;HM 3HeprHIO B513KOrO pa3pYIIIeHH51 

MaTepHaiia y BepiiiHHbl TPeiiJ;HHbl, KOTOpa51 B03paCTaeT BCJieLJ:CTBHe IIOBbiiiieHH51 

CIJ;eiiJieHH51 u;eMeHTHOrO KaMH51 C aKTHBHOH IIOBepXHOCTbiO MHKpOKpeMHe3eMa. 

I1.CIIOJib30BaHHe TOHKOLJ:MCIIepCHOrO KBapu;a IIOBJIH51JIO H Ha xapaKTep .n:ecpopMHpOBaHH51 

o6pa3IJ;OB - IIOBbiCHJiaCh HX yrrpyrOCTb OT 1,3 LJ:O 1,7 pa3. 

MeTo.n:aMH Jia3epHoii HHTepcpepoMerpHH ycTaHOBJieH 6onee HH3KHH ypoBeHI> 

HaqaJia TPeiii:HHoo6pa3oBaHH51 B o6pa3u;ax rropoiiiKOBO-aKTHBHpoBaHHoro 6eToHa no 

cpaBHeHHIO C IJ;eMeHTHbiM KaMHeM H COCTaBaMH 6e3 peOJIOrJ1qeCKOH H peaKIJ;HOHHOH 

.n:o6aBKH. ITo .n:aHHhiM na3epHoii HHTepcpepoMerpHH BBe.n:eHHe 6HOU:MLJ:HOM .n:o6aBKH He 

H3MeH5IIOT B u;eJIOM xapaKTep pa3pYIIIeHH51 o6pa3IJ;OB u;eMeHTHOrO KaMH51, npOHCXOLJ:51IIJ;eM 

qepe3 o6pa3oBaHHe MarHCTPaJihHOH BepTHKaJihHO HaiipaBJieHHOH TPeiii:HHhi. 

Bni51BJieHo BJIH51HHe ocHOBHhiX cTpyKTypoo6pa3)'IOIII:HX cpaKTopoB Ha 

LJ:eMIIcpHpyiOru;He CBOMCTBa H y.n:apHyiO rrpoqHOCTb KOMII03HTOB. IlOKa3aHO, qTO BBeLJ:eHHe 

B COCTaB u;eMeHTHOrO TeCTa cyiiepnJiaCTHcpHKaTOpOB IIpHBOLJ:MT K CHH)I(eHHIO 

.n:eMIIcpHp)'IOiu;HX CBOHCTB u;eMeHTHOrO KaMH51, a .n:o6aBJieHHe B COCTaB KOMII03HTOB 

MHKpOKBapu;a H OC06eHHO MHKpOKBapu;a C MHKpOKpeMHe3eMOM cyru;eCTBeHHO 

yBeJIJ1qHBaeT .n:eMIIcpHp)'IOiu;He CBOHCTBa MaTepHaJIOB. 
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I1CIIbiTaHIDI Ha y.D.ap Bbi51BHJUf BbiCOKMe IIOKa3aTenH MaKCMManbHOH KOHTaKTHOH 

Clfnbi, IIpO,ll,OmiGITenbHOCTif KOHTaKTa If BenWIMHbi lfMIIynhCa nnaCTmlmu:HpOBaHHbiX 

BbiCOKOHaiiOnHeHHbiX COCTaBOB HOBOrO IIOKOneHIDI. 

B II51Toii rnaBe c noMOI.I.J;biO MexaHnqecKMx If <Pn3nqecKMx MeTO.LJ:OB, a TaK)I(e 

KOMIIbiOTepHbiX TeXHOnOrHH H3yqeHO IIOBe.LJ:eHHe o6pa3U:OB QeMeHTHbiX KOMII03HTOB B 

npou:ecce 3KCIIOHHpOBaHH51 B ycnOBIDIX B03,[(eMCTBMM TeMrrepaTypHO-Bna)I(HOCTHbiX If 

6nonorWieCKM arpeccHBHbiX cpe.n:. 

IIpn nccne.n:oBaHHH BniDIHIDI TeMnepaTypHo-Bna)I(HOCTHbiX cpe.n: Ha u:eMeHTHbre 

KOMII03MTbl, 6binO lfCIIOnb30BaHO .LJ:Ba pe)KMMa B03.LJ:eHCTBIDI Ha o6pa3U:bi: Bbi.LJ:ep)KHBaHHe 

o6pa3U:OB B ycnOBIDIX IIOBbiiiieHHOH Bna)I(HOCTH If nepeMeHHbiX TeMnepaTyp If B ycnOBIDIX 

H3MeH5110r.u;HxcH nonO)I(IfTenhHbiX If orpnu:aTenhHbiX TeMnepaTyp. B pe3ynhTaTe 

IIpOBe.LI:eHHbiX lfCCne.n:oBaHHH nonyqeHbi KOnWieCTBeHHbie 3aBHCMMOCTM CTOMKOCTH 

KOMII03HTOB OT BO,ll,OU:eMeHTHOrO OTHOIIIeHIDI, BH,L(a If co.n:ep)l(aHH51 

rnnepnnacTn<PnKaTopoB, <PyHrHU:M.LJ:HbiX npenapaToB, KaMeHHoii MYKH, 

MHKpoKpeMHe3eMa, KBapu:eBbiX HanonHHTeneii If MenKHX 3anonHHTeneii. CpaBHHTenhHhie 

lfCCne.LJ:OBaHIDI IIOKa3anM BbiCOKMe IIOKa3aTenH CTOHKOCTH IIOpOIIIKOBO-aKTHBHpOBaHHbiX 

6eTOHOB HOBOrO IIOKOneHM51. 

IIpoBe,ll,eHhi nccne,ll,oBaHIDI rpn6ocToiiKOCTH H <PyHrHU:H.D.HOCTH KOMII03HTOB B 

cTaH,ll,apTHOii cpe.n:e Mnu:ennanhHbiX rpn6oB. Bonee BbiCOKHe <PyHrMU:M.LJ:Hbie CBOHCTBa 

Bbi51BneHbi y QeMeHTHbiX KOMII03HTOB IIpH BKniOqeHHif B HX COCTaB, Hap51.LJ:Y C KBapu:eBbiM 

IIeCKOM, TOHKO.LJ:MCIIepCHOrO HaiiOnHHTen51 lf3 lf3MenbqeHHOrO .LI:OnOMHTa. ,[(OKa3aHa 

B03MO)I(H0CTb IIOBbiiiieHIDI 6HOCTOHKOCTH QeMeHTHbiX KOMII03HTOB IIOCpe.LJ:CTBOM 

BBe,L(eHH51 <PYHrMU:M.LJ:HbiX .LI:06aBOK - npenapaTOB Ha OCHOBe ryaHM.LJ:MHa, Me.LJ:b If U:MHK 

CO.LJ:ep)Kal.I.J;MX npenapaTOB, a TaK)I(e KOMII031fU:HOHHbiX .LI:06aBOK, co.n:ep)l(ai.I.J;HX 

nnacTmlmKaTop H 6nou:n.D.. 

B pe3ynhTaTe npoBe,ll,eHHbiX nccne,ll,oBaHHii no ou:eHKe 3HaqeHHM MHHHManhHOM 

MHrH6HpyiOI.I.J;eif KOHU:eHrpaU:Hif npenapaTa Teflex IIO OTHOIIIeHHIO K p51.D.Y nneCHeBbiX 

rpH60B aKTHBHbiX 6MO.LJ:eCTPYKTOpOB CrpOHTenbHbiX MaTepHanOB Bbi51BneHO, qTo 

cPYHrHU:If,ll,HbiH 3cPcPeKT ,ll,aHHOrO COe,ll,HHeHIDI 3aBHCHT OT BH,ll,a rpH60B. 

I10Ka3aHO, qTO 3HaqeHMe Blf.ll:OBOrO COCTaBa MHKpoopraHH3MOB-6MO.LJ:eCrpyKTOpOB 

no3BOnHeT Han6onee pau:noHanhHO no.n:o6paTh 6nou:n.n:HyiO npHca.n:Ky K crpoHTenhHhlM 

MaTepnanaM, npe,ll,OTBpar.u;aiOr.u;yiO npou:ecc MX 6nonoBpe)l(.n:eHHii. 

B 3Toii CB513H aBTopoM ,ll,HccepTau:nn B IIIecToii rnaBe npoBe,ll,eHhi nccn e.n:oBaHIDI 

o6pacTaeMOCTif QeMeHTHbiX KOMII03HTOB MHKpOOpraHH3MaMH IIpH 3KCIInyaTaU:Hif B 

HaTypHbiX ycnOBif51X lJepHOMOpCKOrO no6epe)l(b51 If MOpCKOH BO.LJ:bl. 

Bbi51BneHO, qTO B MOpCKOH BO,L(e U:eMeHTHbie KOMII031fTbl B 6onhiiieif CTeiieHH 

o6pacTaiOT 6aKTepiDIMif If B 3aBHCHMOCTif OT COCTaBa KOMII03HU:MH Ha IIOBepXHOCTif 

o6pa3U:OB 3acen5110TC51 6aKTepnH po,ll,OB Basil/us, Clostradium, nanoqKoBM.LJ:Hbie 

rpaMMonono)l(lfTenhHhie Hecnopoo6pa3yiOr.u;Me 6aKTepnn. 

C.D.en aH aHanH3 BH.LI:OBoro cocTaBa MHKpoopraHH3MOB, 3acen5110r.u;HxcH Ha 

IIOBepXHOCTif QeMeHTHbiX KOMII03HTOB C yqeTOM MX peu:eiiTOpHOrO COCTaBa IIpH 

Bbi.LJ:ep)l(lfBaHHH B KnHMaTWieCKHX ycnOBH51X llepHoMopcKoro no6epe)l(b51. IIpn 3TOM 

Bbi51BneHbi Blf,L(bl MHKpOOpraHH3MOB, 3aCen5110I.I.J;IfXC51 Ha o6pa3U:aX, Bbi.LJ:ep)KaHHbiX B 

ycnoBH51X nepeMeHHoii Bna)I(HOCTH, coneBoro TYMaHa, ynhrpacl>noneToBor o o6n yqeHH51 

(nnOIQa,ll,Ka IIO.[( OTKpbiTbiM He6oM), IIOBbiiiieHHOH Bna)I(HOCTH If COneBOrO TyMaHa 
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(IIJIOI.IJ;a,l],Ka ITO)], HaBeCOM), a TaK)Ke IIOCJie CTapeHI151 B MOpCKOM BO,l],e. Lli1CJIO Bl1,l],OB, 

CIIOC06HbiX K 3aCeJieHHIO Ha o6pa3IJaX IIOHI1)KaeTC51 IIp11 BBe,l],eHI111 B 11X COCTaB 

6110IJI1,l],HbiX rrperrapaTOB. 

B Ce,l],bMOM rJiaBe IIp11BO,l],51TC51 pa3pa6oTaHHI>Ie COCTaBhl KOMII0311TOB, BHe,l],pei-me 

pe3yJII>TaTOB 11CCJie,l],OBaiiH51 11 TeXHI1K0-3KOHOMI1qecKa51 3cpcpeKTI1BHOCTb 11X IIp11MeHeHI151. 

· PeKoMeH.[(yeMbie .[(JI51 rrpaKnrqecKoro rrpHMeHeHI151 cocTaBI>I rropowKoBo-

aKTI1B11poBaHHI>Ix 6eTOHOB, o6Jia,l],aiOT IIOBbiil1eHHhiMI1 rrpoqHOCTHbiMI1 CBOMCTBaMI1 11 

,l],OJirOBeqHOCTblO B ycJIOBI151X B03,l],eMCTB1151 6110JIOrl1qeCKI1X 11 TeMrrepaTypHO­

BJia)KHOCTHbiX cpe,l],. 

Pa3pa6oTaHa rrp11HI111III1aJII>Ha51 TexHonorl1qecKa51 eneMa 113roTOBJieHmi 

CTp011TeJII>HbiX 113,l],eJII1M C IIOBbiil1eHHhiMI1 IIOKa3aTeJI51MI1 6110JIOrl1qecKOM 11 

KJII1MaTI1qecKOM CTOMKOCTI1. Pe3yJII>TaThl 11CCJie,l],OBaHI151 IIp11H51Tbl ,l],JI51 BHe,l],peHI151 rrp11 

B03Be,l],eHI111 11 peMOHTe 3,l],aHI1M H coopy)KeHI1M, 3KCIIJiyaT11pyiOI.IJ;I1XC51 B ycJIOBI151X 

B03,l],ei1cTBI151 611onor11qecK11 aKTI1BHI>IX cpe,l], 11 )KapKoro KJII1MaTa. EeTOHI>I c 

IIp11MeHeHI1eM MeCTHhiX CTp011TeJIDI-IbiX MaTep11aJIOB 11 6110IJI1,l],HbiX ,l],06aBOK ITO p51JI.Y 

IIOKa3aTeJieM 3Haqi1TeJibHO npeBOCXO,l],51T Tpa,1],11IJI10HHbie CTp011TeJibHI>Ie MaTep11aJihl. 

fiOKa3aHa 3KOHOMI1qecKa51 3<}:><}:>eKTI1BHOCTh IIp0113BO,l],CTBa IIOpOil1KOBO-

aKTI1BYipOBaHHhiX necqaHbiX 6eTOHOB OT CHI1)KeHI151 CTOI1MOCTI1 KOMIIOHeHTOB rrp11 

pa3JiliqHJ:,IX paCXO,l],aX 11X B 1 M 3, a TaK)Ke 3<}:>cpeKTI1BHOCTh 11CIIOJih30BaHI151 B KaqecTBe 

MeJIKMX 3aiiOJIHI1TeJieM 11 HaiiOJIHI1TeJieM pa3JII1qHoro pa3MepHoro ypoBH51 OTCeBOB 

KaMHe,l],p06JieHYI51 pa3JII1qHJ:,IX ropHbiX IIOpO,l],, B TOM q11cJie 113BeCTH51KOB, qTO 3Haqi1TeJibHO 

pacrnYipYIT CblpoeByiO 6a3y ,l],JI51 IIp0113BO,l],CTBa 6eTOHOB HOBOrO IIOKOJieHH51 M 

cyi.IJ;eCTBeHHO CHI13YIT Harpy3KY I-Ia 3KOCYICTeMy peri10HOB C ropHO,l],06biBaiOI.IJ;YIMI1 MJIM 

ropHoo6oraTI1TeJII>HI>IMI1 rrpe,1],rrp1151TYI51MI1. 

fiOKa3aHa 3KOHOMI1qecKa51 3<}:><}:>eKTI1BHOCTb CTp011TeJibHDIX MaTep11aJIOB C 

6YIOIJli,l],HbiMYI ,l],06aBKaMYI, o6ecrreqi1BaiOI.IJ;YIMI1 IIOBblilleHHYIO 6110CTOMKOCTb MaTep11aJIOB. 

JnaqHMOCTh UOJiyqeJIHhiX aBTOpOM pe3yJihT3TOB 

,li,JISI pa3BHTHSI COOTBeTCTBYIOIIJ,eH OTpaCJIH nayKH 

1. TeopeTYiqecKa51 3Haqi1MOCTI> pa6oTI>I o6ycnoBneHa rronyqeHI1eM HOBI>Ix 3HaHI1M B 

o6nacTI1 ,l],onroneqHOCTI1 cTp011TeJII>HhiX MaTepYiaJIOB 11 113,l],eJII1M. Pe3yJII>TaTI>I MoryT 6oiTI> 

11CIIOJih30BaHI>I ,l],JI51 OIJeHKYI M rrponm3a ,l],onroBeqHoCTI1 MaTep11anoB 11 KOHCTPYKI111M. 

2. Pa3BI1Ta MHoroypoBHeBa51 MO,l],eJII> cTpyKTypoo6pa3oBaHI151 11 B3ai1MO,l],ei1cTBH51 

CTPYKTYPHI>IX 3JieMeHTOB (MaTp111I) rropornKOBO-aKTI1BHpoBaHHI>IX 6eTOHOB B 

11epapxYiqecKoH: corro,l],qi1HeHHOCTI1 Bcex ypoBHeH: CTPYKTYPhi, KOTopa51 yqi1TbmaeT 

Me)K<}:>a30Bbie M Me)KqacTHqHbie B3ai1MO,l],elicTBI151. MaTp111IY rrepBoro po,l],a o6pa3yioT 

IJeMeHT, IIJiaCTI1<}:>11KaTOp, 6110IJI1,l],Ha51 ,l],06aBKa, BO,l],a, HaiiOJIHHTeJib; BTOpOrO po,l],a -

IJeMeHT, IIJiaCTM<jmKaTop, 6HOIJI1,l],Ha51 ,l],06aBKa, BO,l],a, MOJIOTbiM HaiiOJIHYITeJib, TOHKI1M 

HaiiOJIHHTeJib <}:>paKIJHI1 0,1-0,5 11JIH 0,16-0,63 MM; rpeThero po,l],a - 3TO MaTpHIJa rrepBoro 

11JIYI BTOporo po,l],a, BKJIIDqaiOI.IJ;a51 MeJIKI1M 3aiiOJIHHTeJib cppaKIJI1H 1,0-5,0 11JII1 0,63-5,0 MM. 

3. 11ccJie,l],OBaHbi <}:>li311KO-XYIMI1qecKHe MeXaHI13Mbi CI1HepreTI1qecKOrO ,l],eMCTBYI51 

,l],06~BOK cyrreprrnaCTYicpHKaTOpOB, 6YIOIJH,l],HbiX rrperrapaTOB, l.J:aCTI1IJ MHKpOMeTpHl.J:eCKOrO 
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pa3MepHOrO ypOBIDI B coqeTaHIUf C MHHepaJibHbiMH HaiiOJIHHTeJUIMH If 3aiiOJIHHTeJUIMH Ha 

lf3MeHeHHe COCTaBa If Crp)'KTypbi, If, COOTBeTCTBeHHO, Ha CBOHCTBa l(eMeHTHOrO KaMIDI If 

6eTOHao 

4 0 Pa3pa6oTaHI>I cocTaBI>I rropornKOBO-aKTHBHposaHHbiX 6eTOHOB c ynyqrneHHbiMH 

yrrpyroiiJiaCTWieCKHMlf If rrpoqHOCTHbiMH xapaKTepHCTHKaMH If BbiCOKOH CTOHKOCTbiO B 

YCJIOBIDIX B03)l,eHCTBIDI CTaTifqeCKHX If )l,HHaMifqeCKHX Harpy30K, pa3JilfliHbiX 

arpeccHBHbiX <PaKToposo Orrpe.LJ.eJieH KOMrrJieKc rroKa3aTeneif H rrapaMerpos, 

xapaKTepH3yiOIIJ,HX )l,e<PopMHpOBaHHe If pa3pyrneHHe IIOpOIIIKOBO-aKTHBHpOBaHHbiX 

6eTOHOBo 

50 Pa3pa6oTaHI>I KOHKpeTHI>Ie perneHIDI H o6IIJ,aJI crpaTerH.H Bor6opa 6HOU:M.LJ.HI>Ix 

.L(06aBOK )l,JI51 IIOpOIIIKOBO-aKTHBHpOBaHHbiX 6eTOHOB, 

6HOIIOBpe)l()l,eHHH, Ha OCHOBe orrpe)l,eJieHIDI 

KOHI(eHrpal(Hlf 6HOI(lf)l,HbiX rrperrapaTOB o 

rrpe.LJ.OTBpamaiOIIJ,HX rrpou:eccoi Hx 

MHHHMaJibHOH HHrH6HpyiOIIJ,eH 

6 0 Y cTaHOBJieH BM.LJ.OBOH cocTaB MHKpoopraHH3MOB-6MO.LJ.eCTP)'KTOpoB 0 Orrpe.LJ.eJieHa 

6HOJIOrlfqeCKa51 CTOHKOCTb IIOpOIIIKOBO-aKTHBHpOBaHHbiX 6eTOHOB If pa3pa6oTaHbl 

6HOCTOHKHe COCTaBbl MaTepHaJIOB, IIpHrO)l,HbiX )l,JI51 3KCIIJiyaTal(Hlf B YCJIOBH51X BJia)I(HOrO 

H )l(apKoro KJIHMaTa, ycHJIHBaiOIIJ,ero rrpou:ecci>I 6Horrospe)l()l,eHHHo 

7 0 IIonyqeHHbiH KOMrrJieKc 3KcrrepHMeHTaJibHbiX rroKa3aTeneif CTPYKTYPI>I , cPH3HKO­

MexaHHqecKHx CBOHCTB, 6HOJIOrlfqecKOH If KJIHMaTifqecKOH CTOHKOCTH If cpaBHHTeJibHaJI 

Ol(eHKa CBOHCTB l(eMeHTHbiX KOMII03HTOB, BKJIIOqaiOIIJ,He B CBOH COCTaB pa3JIIfqHbie Blf)l,bl 

3aiiOJIH5110IIJ,HX If .L(06aBoqHbiX KOMIIOHeHTOB, CIIOC06CTBYIOIIJ,HX o6pa30BaHHIO COCTaBOB 

6eTOHOB C pa3JIIfqHbiMH CBOHCTBaMH, He06XO)l,lfMbl )l,JI51 MO)l,eJIHpOBaHH51 )l,OJirOBeqHOCTlfo 

CTeneuL )J.OCTOBepuocTu pe3yJILTaTOB uccJie)J,oBauuii u o6ecneqeuuocTL 
BhiBO)J,OB no pa6oTe 

,lJ;OCTOBepHOCTb If 060CHOBaHHOCTb BbiBO)l,OB ITO pa6oTe o6ecrreqeHa KOppeKTHbiM 

HCIIOJib30BaHHeM OCHOBHbiX HayqHDIX IIOJIO)I(eHHH CrpOHTeJibHOrO MaTepHaJIOBe)l,eHH51, 

MeTO)l,aMH HCCJie)l,OBaHHH C HCIIOJib30BaHHeM COBpeMeHHbiX cpe)l,CTB lf3MepeHHH If 

HCIIbiTaTeJibHOrO o6opy.LJ.OBaHH51, IIpHMeHeHHeM cPM3HKO-XlfMifqeCKHX MeTO)l,OB 

HCCJie)l,OBaHHM, MaTeMaTifqeCKHX MeTO)l,OB IIJiaHHpOBaHIDI If CTaTHCTifqeCKOM o6pa60TKH 

pe3yJioTaTOBo 

PeKoMeu)J.au.uu no ucnoJIL30Bauuro pe3yJILTaToB uccJie)J,oBauuH 

Ha OCHOBe rrpoBe)l,eHHbiX HCCJie)l,OBaHHH CcPOPMHpOBaHbi HayqHI>Ie IIO)l,XO)l,bl K 

yrrpaBJieHMIO XHMHK0-6HOJIOrlfqeCKHM COIIpOTHBJieHHeM If KJIMMaTifqeCKOH CTOHKOCTbiO 

IIOpOIIIKOBO-aKTHBHpOBaHHbiX 6eTOHOB, KOTOpbie II03BOJI5110T CcPOPMHpOBaTb 

peKOMeH)l,al(Hlf If rrepcrreKTHBbl )l,aJibHeifrneif pa3pa60TKH TeMbl )l,lfCCepTal(HOHHOrO 

HCCJie)l,OBaHIDI: 
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• npHMeHeHHe OT,ZJ:eJinHbiX nJiaCTlfcPHKaTOpOB, MlfHepaJinHbiX If 6HOU:lftJ:HbiX 

t~:o6aBOK no3BOJUieT C03tJ:aBaTn 3cPcPeKTHBHnie 6HOU:MtJ:Hnie BniCOKonnoTHnie CTPOHTeJinHnie 

KOMn03lfTni; 

• BbiCOKa5I TeXHlfK0-3KOHOMWieCKa5I 3cPcPeKTHBHOCTb pa3pa6oTaHHbiX COCTaBOB 

n03BOJUieT paCIIIHpMTb 06JiaCTb lfX npHMeHeHH51, a HMeHHO - 3TO BbiCOKOnpoqHbie, 

BbiCOKOnJIOTHnie, 6HOCTOHKlfe KOMn03lfTbl, CTPOHTeJibHnie MaTepHaJibl C BbiCOKOH 

CTOHKOCTbiO B ycJIOBlf51X BJia)I(HOrO )l(apKOrO KJIHMaTa. 

IIepcneKTHBhi )1,3JILHeifmeii pa3pa6oTKH TeMLI 

ITo HarneMy MHeHlfiO, u:enecoo6pa3HO npot~:OJI)I(IITn pa6oTni no pa3pa6oTKe 

cPYHrlfU:lftJ:HbiX ,ZJ:06aBOK ,ZJ:JI51 MO.IJ.McPHU:HpOBaHlf51 U:eMeHTHbiX KOMn03lfTOB C U:eJibiO 

nonyqeHlf51 MaTepHaJIOB C 3a,ZJ:aHHbiMlf cPH3lfKO-MeXaHifqecKHMlf CBOHCTBaMH, B TOM qifCJie 

6HOU:lf,ZJ:HOH CTOHKOCTbiO. 

OcHOBHnie noJIO)I(eHlf51 tJ:Mcceprau:HoHHOH pa6oTni npornnH anpo6au:lfl0 Ha 

KoH<PepeHU:lf51X pa3JIIIqHoro ypoBH51. ITo TeMe tJ:MCcepTaU:HOHHOH pa6oTni ony6nHKOBaHa 

31 HayqHa51 CTaTn51 (B TOM l:IliCJie 8 CTaTeH B Be,ZJ:yiiJ:MX peu:eH3HpyeMniX lf3,ZJ:aHlf51X, 

peKoMeHtJ:OBaHHnix ITepeqHeM BAK PoccHH). IIonyqeHo t~:Ba nareHra Ha H3o6pereHII51 B 

PoccHHCKOH <l>et~:epau:HH If CBM.IJ.eTeJinCTBO o rocyt~:apcTBeHHOH perHcrpaU:HH nporpaMMni 

t~:AA3BM. 

JaMeqaHUSI DO CO)J,epLK3HUIO U o«t>opMJieHUIO )J,UCCepT3U:UOHHOH pa60Thl 

1. B ,ZJ:Hcceprau:HII If aBTope<Pepare He OTPa)l(eHo, KaK MO)I(HO IIcnonn30BaTn 

nonyqeHHbie pe3yJinTaTbl npH npoeKTHpOBaHlflf If not~:6ope COCTaBOB nopOIIIKOBO­

aKTIIBIIpOBaHHbiX 6eTOHOB. 

2. Enmo-6ni u:enecoo6pa3HO npH MaTeMaTifqecKoil o6pa6orKe nonyqeHHniX 

pe3yJinTaTOB lfCnOJib30BaTb B03M0)1(H0CTlf MHOro<PaKTOpHOrO KOppeJI51U:lfOHHOrO If 

perpeCClfOHHOrO aHaJIH3a. 

3. B ,ZJ:Hcceprau:HH He Hccnet~:oBaHa Mopo3ocroiiKOCTn nopomKoBo-

aKTHBHpoBaHHniX 6eTOHOB. 

4. ABropoM He Hcnonn30BaH 3<P<PeKTHBHni:H MeTO.II. IIccne.II.OBaHlf51 CTPYKTYPni 

MaTepHaJia - 3JieKTPOHHa5I MHKpOCKOnlf51. 

5. ABropy B 6yt~:yiiJ:MX Hccnet~:oBaHlf51X cnet~:yer npoaHaJIH3HpoBaTn H3MeHeHHe 

cPH3lfKO-MeXaHifqecKHX xapaKTepHCTlfK MaTepHaJIOB B npou:ecce )l,JIHTeJinHOH 

3KCIIJiyaTaU:lflf. 

BniCKa3aHHnie 3aMeqaHlf51 He HOC51T npHHU:HnlfaJinHoro xapaKrepa II He CHII)I(aiOT 

06IIJ:ero BbiCOKOrO HayqHo-npaKTifqeCKOrO ypOBH51 ,ZJ:lfCCepTaU:IIOHHOH pa60Tbl, KOTOpa5I 

no o6neMy If nonyqeHHniM pe3ynnraraM npet~:craBAAeT co6o:H 3aBeprneHHoe HayqHoe 

wccnet~:oBaHMe, coorBeTCTByer cneu:HannHOCTH 05.23.05 - CTPOHTeJinHnie MarepHaJini If 

M3.IJ.eJIH51. 
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CooTBeTcTsue )l,uccepTau:uu u asTope«<JepaTa Tpe6osanuHM 
lloJiomenuH o npucyJK)l,enuu yqenhiX cTeneneii 

B .n;rrccepTa:o:rrrr Epo4>eesoi1: I1prrHbi Brra.n;rrMrrpoBHbi rrorryqeHbi pe3yJibTaTbi rr 

npe.n;rraraeMbie TeXHW:IecKrre perneHH51 rr peKoMeH.n;a:o:rrrr, o6rra.n;aiOliiHe HayqHoH 

HOBH3HOH H npaKTH'l!eCKOH IJ,eHHOCTbiO. Jirr'l!HbiH BKJia,IJ; COHCKaTeJI51 B ITOJiy'l!eHHH 

)J;OCTOBepHbiX HayqHbiX ,IJ;aHHbiX He Bbi3biBaeT COMHeHHH. TeKCT ,IJ;HCCepTaiJ,HH Haiii1CaJ·I 

rpaMOTHbiM TeXHrrqecKHM 513biKOM, rpa<lJrrqecKHH MaTeprrarr BbiiiOJIHeH Ha BbiCOKOM 

ypomie. Co.LJ:ep)Karme anTope<iJepaTa rrorrHOCTbiO cooTBeTCTByeT CO.LJ:ep)KaHmo 

.lJ:HCCepTaiJ,HOHHOH pa60Tbi. 

Ha ocHoBaHrrrr BbiiiieH3JIO)KeHHoro cqrrTaeM, 'liTO .n;rrccepTaiJ,rr51 Epo4>eesoi1: I1prrHbi 

Brra,IJ;HMHpOBHbi, npe.LJ:CTaBJieHHOH Ha COHCKaHrre yqeHOH CTeneHH KaH.LJ:H.LJ:aTa 

TeXHrrqeCKHX HayK, npe.LJ:CTaBJI51eT co6ofi HayqHO-KBarrrr<PrrKaiJ,HOHHYIO pa6oTy, B KOTOpOH 

CO.LJ:ep)I{HTC51 pernerme HayqJ-IOH 3a,lJ;aqrr, HMeiOliieH Ba)I{HOe 3Ha'l!eHrre .LJ:JI51 CTpOHTeJibHOH 

OTpaCJIH, qTo COOTBeTCTByeT II. 9 IJOJIO)KeHH51 0 npHCY)K.LJ:eHHH yqeHbiX CTerreHeH, a ee 

aBTOp 3aCJIY)!<HBaeT rrprrcy)K.LJ:eHH51 yqeHOH CTerreHH KaH,IJ;H,lJ;aTa TeXHH'l!eCKHX HayK no 

cneiJ,rrarrbHOCTH 05.23.05 - CTporrTeJibHbie MaTeprrarrbi rr rr3.n;errrr51. 

' 0T3biB Ha aBTOpe<lJepaT .LJ:HCCepTaiJ,HH H Ha .LJ:HCCepTaiJ,HIO o6cy)K,lJ;eH H O.II,06peH Ha 

3aCe.LJ:aHrrrr Ka<lJe.LJ:pbi «CTporrTeJibHbie MaTeprrarrbi II TexHorroriiii», npoTOKOJI N2 5 OT 

«26» H0516p51 2018 r. 

3ane.LJ:yiOliiiiH Ka<l>e.n;pofi 

«CTpOHTeJibHbie MaTepiiaJibi II TeXHOJIOriiii», 

,ll;OKTOp TeXHII'l!eCKIIX HayK ITO 

cneiJ,rraJibHOCTH 05.23.05- CTporrTeJibHbie ({f; 
MaTeprrarrbi II H3.LJ:eJIH51, npo<lJeccop, 

'l!JieH-KoppecrroH.LJ:eHT P AH /~ ryceB 

ITpo<iJeccop Ka<lJe.II,pbi 

«CTpOHTeJibi-Ibie MaTeprraJibi II TeXI-IOJIOrHII», 

,IJ;OKTOp TeXI-IIIqecKIIX HayK no 

crreiJ,rrarrbHOCTrr 05.23.05- CTpoiiTeJibHbie 

MaTeprrarrbi rr II3.LJ:eJIII51 

<l>e.nepaJibHOe rocy.napCTBCHHOe 6IOL()KCTHOC o6pa30BaTCJihHOe 
yqpe)KLJ:CHHe BhiClllero o6pa3oBaHH5I «PoccHHCKHH yHHBepcHTeT 
TpaHcrropTa (Ml111T)» (PYT(Ml111T) 
127994, r. MocKBa, fCIT-4, yn. 06pa3I!OBa, .u. 9, CTp. 9 
Ten.: +7 (495) 681-13-40 
E-mail : tu@miit.ru 

{c.~~~ tf/A.-t/;IU?~-/-<--0~ -17 /cZ. ~ ld' r: 

Eopiic Brra.n;rrMIIpOBII'll 

tfj{o~£/~ 
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