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TeXHH11eCK11X HayK ITO crreu11arrbHOCTH 

05.23.05 -CTpOHTeJibHhJe MaTep11aJibI l1 l13,[l,eJIH51 

AKTyaJibHOCTb TeMbI )J.uccepTau:uouuoro uccJie)J.oBauusi 

)J,1151 06ecrre11eHH5I ttau110HarrbHOtt 6e3orracttocT11 PoccHttCKOtt <De.nepau1111 He­

o6xo.[l,HMO rrpOBO,[l,HTb CTpOHTeJibCTBO 11 MO,L1,epmnau11IO 11HcppacTpyKTYPbI Ha Tepp11-

Top1111 ApKTHKH, KpattHero Cesepa, C11611p11 11 )J,arrbttero BocToKa, .[1,1151 4ero Tpe6y­

J-OTC51 HOBble MaTepHaJibI, rrpe,L1,Ha3Ha11eHHbJe ,[l,JI5I cypoBbIX ycJIOBHH 3KCrrny aTaUHJ-L 

H3JIO)l(eHHbie s .[l,11ccepTau1111 rrp11ttu11rrh1 co3,L1,aH115I T51)l(eJibIX 6eTOHOB c noBhLWeHHOH 

CTOHKOCThl-0 11 Ha.[l,e)KHOCThIO rro3BOJI5IIOT pern11Tb 3TY 3a,L1,a11y. Tpamn.u10HHhIH no,Ll,XO.[l, 

06ecne11eHI15I MOp030CTOHKOCT11 T51)l(eJihIX 6eTOHOB rrpe,Ll,IIOJiaraeT o6513aTeJlbHOe BBe­

.[l,eHHe 803)],YXOBOBJieKal-OIIJ,11X .[l,06aBOK 11 opraHl13aU11IO rroposoro rrpocTpaHCTBa, 6e3 

yYeTa cTpyKTypttbIX oco6eHHOCTei1 ueMeHTHoro KaMH5I. ITpose.[l,eHHhre s pa6oTe 11c­

cne.noBaH115I BhrnBJI51IOT 3aKoHoMepttocTH Me)l(ny cpopM11pyIOmei1c51 cTpyKTypoi1 ue­

MeHTHoro KaMH51 B 6eTOHe 11 ero CTOHKOCTbIO K UHKJ11111eCKHM B03.[l,eHCTBI151M, 4TO rro-

380Jl51eT nonrrnTb 6eTOHbI c MapKOH ITO MOp030CTOHKOCTl1 F2500. 

TaK11M o6pa3oM, 11cc11e.[l,yeMa5I B .[l,HccepTau:110HHOH pa6oTe TeMa aKTyan hHa )lJI51 

pewemrn cospeMeHHbIX 3a)],a11, CT05IIIJ,11X rrepen CTpOHTeJibHOH OTpaCJibIO. 

06rn,aSI xapaKTepucTUKa npe,l1.CT3BJieHHOH Ha onnoHupoBaHue )J.UCcepTaQUOHHOH 

pafiOTbl 

Ha orrrrott11posatt11e rrpencTaBneHa n11ccepTau110HHa5I pa6oTa, o6oeMoM 178 
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113 BBe,LJ,emrn, IUITH rnaB, BhIBO)],OB no rnaBaM, 3aKmOL£eHH5l, CITHCKa COKpaw,eHl1M, 

CIIl1CKa Jll1TepaTyphl, BKJlIOlfaIOrn:ero 273 HaHMeHOBaHH5l Ha pyccKOM H aHrnl1HCKOM 

513blKax, 11 nsyx np11no)l(eH11i1:. B n11ccepTau:i111 co,n:ep)l(11TC5l 70 pHCYHKOB 11 29 Ta611111.1, 

B OCHOBHOM TeKCTe, a TaK)l(e 15 Ta6mfU B npHJlO)l(eHHH A. 

Bo BBeJJ.eHHH paccMaTp11BaIOTC5l Tpe6oBamrn K T5l)l(eJ1hJM 6eToHaM, npenHa3Ha­

LieHHblM )],Jl5l 3KCrrnyaTaQHl1 B cypOBblX ycnOB115IX, 11 COBpeMeHHbie cnoco6hI o6ecne­

qeHl151 YIX cToi1KOCTH K u11Kn11qecK11M so3neiicTBI15IM. Ctj:>opMy1111poBaHbI ue1111 11 3ana­

LI11 l1CCJle)],OBaHl15l, o6ocHOBaHa Hay1:1Ha5l HOBl13Ha 11 npaKTW-leCKa5l 3HaqJ1MOCTb pa6o­

Tbl. 

Ilepsasi nrnsa nocB5Illl,eHa aHam13y 3a,n:aq 11 rrpo6neM pa3pa6oTKl1 T5l)l(eJlbTX 

6eTOHOB, CTOHKl1X K UI1KJIWieCKl1M B03)],eHCTBl15IM B cypoBblX KJlHMaTHlfeCKHX ycno­

Bl15lX. ,lJ,1151 no,n:o6HhlX ycnOBHH 3KCn11yaTaum1 HaUHOHaJlhHbJe CTaH,D,apTbl pernaMeH­

TttpyIDT KJlacc 6eTOHa ITO ITpoqHOCTH, MapKy ITO MOp030CTOHKOCTI1, pacxon ueMeHTa 11 

BeJ111411Hhl BO)],OUeMeHTHoro OTHOWemrn l1 B03JJ:YXOBOBJ1eL£eHH5l. 0.nHaKO, 3Tl1X Tpe6o­

BaHl1H He)J,OCTaTOLJHO )J,1151 rronyl:leHl15l T5l)l(eJ1bIX 6eTOHOB c MapKOH no MOp030CTOi1KO­

CTl1 He HmKe f 2450 - Tpe6yeMoi1 JJ,JI5I cypoBhIX ycnoB11ii 3KcnnyaTau1111. B 1111TepaType 

6011bwee BHHMaH11e y.nesrneTC5l napaMeTpaM ITopoBoro ITpocTpaHCTBa ueMeHTHoro 

KaMH5l, Torna KaK ponh cTpyKTypHoro KOMITOHeHTa .no KoHua He pacKpbITa. TaK11M o6-

pa3oM, Heo6XO)],I1MO ycTaHOBHTb BJll15IHHe HarrpaBJieHHOro cpopM11posaHl15l f'I1LI,paTHbIX 

cpa3 ueMeHTHOro KaMH5l Ha CTOHKOCTb T5l)l(eJ1oro 6eTOHa K Ul1KJ1J1qecKl1M B03)],eHCTBI1-

5IM. Ha116onee rrpoqHhIMH 11 rrnoTHhIMH KOMIT0HeHTaM11 ueMeHTHoro KaMH51 51BJI5IIDTCH 

c11a603aKp11cTan11113oBaHHhie HH3KOOCHOBHhie r11.npoc11n11KaThI KaJlhUH5I. KaK npaB11110, 

MO,D,HcpttKaumr cTpyKTYPbI ueMeHTHoro KaMHH ITpOI13BOLJ:HTC5l BBe.neH11eM 3cpcpeKTHB­

HbIX BO,D,Openyu,11py1-0w,Hx J1 aKTHBHhTX MHHepanhHhIX .no6aBOK, IT03TOMY Heo6XO)],l1MO 

oueHl1Tb 11X pOJlb B TeXHOJlOnrn T5l)l(eJ10f'O 6eTOHa c ITOBbIIIJeHHhlMI1 xapaKTep11cT11Ka­

MH CTOHKOCTH. Co3,LJ,aHne CTPYKTYPhI ueMeHTHoro KaMH5l, KOTopa5I nn11Te11bHOe BpeMH 

He l13MeH5leTC5l npH pa3JII1qHbIX arpeCCHBHhIX B03)],eHCTBl15IX, 6y.neT cnoco6cTBOBaTb 

IIOBhlWeHHlO 3KcrrnyaTaU:HOHHhIX xapaKTepHCTHK 6eTOHa. 

Bo BTopoii nrnse np11BOLJ:HTCH cBe,n:eH115l o ITp11MeH5IeMbJX B pa6oTe MaTep11a11ax 

H MeTO)],aX l1CCJ1e)],OBaHH5l. I1p11 rrpoBe)],eHl1H 3KCITep11MeHTOB rrpHMeH5IJ1HCb 3anOJ1Hl1-



TeJU1 llOCTOHHHOro KaLJ.eCTBa, a qacTb HCCJie)J,OBaHHH )J,OITOJIHHTeJibHO BOCllpOH3BO)J,11-

JiaCh Ha rropTnaH,IJ,UeMeHTax pa3HbIX rrpo113BO)J,HTeneii. ITepeq11cJieHhI 11crroJih3yeMbie B 

pa6oTe KaK CTaH,IJ,apTHbie MeTO)J,bl HCIIbITaHHH u,eMeHTHOro KaMH51 11 6eTOHa, TaK 11 

BbI6paHHbie 113 JIHTepaTypbl tj:>H3HKO-MexamrqecKtte crroco6bI I1CCJie)J,OBaHI1H c npH­

MeHeHHeM :meKTpOHHOH MHKpOCKOlll1H c peHTreHOBCKHM MHKpoaHaJIH3aTOpOM, KaJIO­

p11MeTpm1 11 ,IJ,ep11BaTorpatj:>11LJ.ecKoro 11 peHTreHocpa3oBoro aHaJIH30B. 

B TpeTheil r Jiase rrpHBO)J,HTCH pe3yJibTaTbI 11ccne,IJ,0Bam1ii CTPYKTYPhI 11 

csoi1cTB ueMeHTHoro KaMHH. B ,IJ,aHHOH rnaBe rrpoBe,IJ,eH aHaJil13 ,IJ,aHHbIX rroJiy4eHHbIX 

B xo.ne pean113au1rn ,IJ,ByxcpaKTopHoro 3Kcrrep11MeHTa, r,IJ,e 3HaLJ.HMbIMH cpaKTopaMH 6b1-

na rrpHHHTa )J,03HpOBKa aKTHBHOH MHHepaJibHOH )J,06aBKH I1 cyneprrnaCTHcpHKaTopa. 

KpoMe 3Toro, B ,IJ,aHHOH rnaBe BbIDOJlHeHo cpaBHeHHe CBOHCTB u,eMeHTHoro KaMHH 

rrpH BBe,IJ,eHHH cyrreprrJiacn1tj:>1111,11pylOll.l.l1X ,IJ,o6aBOK pa3JIHqHoro reHe3HCa, CTOHKOCTH 

ueMeHTHOro KaMH51 c pa3JIM1IHbIMH MO)J,HQJHKaTopaMH rrpH 11,HKJIHLJ.eCKHX B03)lei1CTBl1-

51X VI )laHHbIX MHKpOCTPYKTYPHblX HCCJie,IJ,OBaHHH. y CTaHOBJieHO, L[TO KOJ111LJ.eCTBO 

rropTJlaH)J,HTa B ueMeHTHOM KaMHe CHH)KaeTC51 KaK 3a cqeT peaKU,HH rryuu,onaH113aUHH, 

TaK 11 3a cqeT BBe,IJ,eHHH IIOJ1HKap6oKCHJiaTHOro cyrreprrnaCTHtj:>HKaTopa. lJ,HKJlHLJ.eCKHe 

HCIIbITaHHH Bbl51BHJIH Ha116onee CTOHKHe CTPYKTYPhI u,eMeHTHoro KaMHH 113 cna601a­

Kp11cTann1110BaHHbIX HH3KOOCHOBHbIX rH,IJ,pOCHJII1KaTOB KaJlbll,HH, cpopM11py1-0uu1ecH 

np11 rroH11)KeHHOM co,IJ,ep)KaH1111 rropTnaH,IJ,HTa, MeHee 5 o/o no Macce. 

qeTsepTaSI rJiasa flOCB51Ill,eHa HCCJie)J,OBaHHlO CBOHCTB 6eTOHHOH CMeCH H TH­

)KeJioro 6eToHa, B TOM q11cne rrpH pa3JIHqHbIX QJH3HKO-MexaHHI-IeCKHX U11Kmil.feCK11X 

B03)leHCTBH51X. 11crrbJTaHH51 rrpOBO)J,HJIHCb c rrpHMeHeHHeM KOMrrneKCOB MO)lHcpHU,l1-

py1-0m11x ,IJ,o6asoK, ycTaHoBneHHbIX B rrpe,IJ,bI,IJ,Yll.l.eH rnaBe, rrp11 o,IJ,1rnaKOBOM B/IJ, 11 

rro,IJ,BH)KHOCTH 6eTOHHoil cMec11. ITpoBe)J,eHbI 11ccne)J,0BaH115I CTPYKTYPbI ueMeHTHoro 

KaMH51 B 6eTOHe, KaK He TIO,Il,BepraBweroc51 HHKaKHM arpecCHBHbIM B03,IJ,ei1CTB1151M , TaK 

H rrpowe,IJ,wero pa3nw-moe KOJ1HLJ:eCTBO 11,HKJIHL[eCKHX 3aMopa)KHBaHHH 11 OTTaHBamri1 

11 Mexatt11qecKHX Harpy)KeHHH. MexaH1111ecK11e csoiicTBa 6eToHa 11 ero CTOHKOCTb no­

BbIWalOTC51 rrp11 cpopM11poBaHHH CTPYKTYPbI u,eMeHTHoro KaMHH H3 HH3KOOCHOBHhIX 

rH,IJ,poc11n11KaToB KaJlhll,HH. Ha116onee CTOHKHe 6eTOHbI xapaKTep111yJOTC5l HH3KHM so­

,IJ,orrornomemrnM. KOTopoe He H3MeH51eTC51 ,IJ,a)Ke rrocne HH3KOTeMrrepaTypHhIX LI,HKJIH-



yecK11x 3aMopa)KHBaHHH. Cne.nosaTeJibHO, no so.n:orrornow:eHHIO MO)KHO oueH11saTb 

cTafornbHOCTh cTpyKTYPhI s ycnomurx u11KmP1ecKoro 3aMopa)K11BaH115I. BhrnsneHo, 

LITO Hatt60JibWee KOJIWleCTBO UHKJIHLJ:eCKHX Harpy)KeHHH BbI)lep)KttBaIOT o6pa3LI,bl co 

cna6o3aKpttcTamm3osaHHOH r11.n:poc11n11KaTHOH CTPYKTypoti LI,eMeHTHoro KaMH5I, 

tj:>opM11pyIOw,etfc51 s rrpttcyTCTBHH rron11Kap60Kc11naTHoro cyrrepnnacTmp11KaTopa 11 

MI1KpOKpeMHe3eMa. 

B nHTOH r JI a Be rrpe.n:no)KeHa TexHonor1151 rrp11MeHeH115I pmpa6oTaHHhJX T5I)Ke­

JI hIX 6eTOHOB B c6opHblX 11 MOHOJIHTHbIX .n:opO)KHbIX IIOKpbITM5IX, a TaK)Ke np11se.n:eHbl 

)laHHbie OilbITHO-npOMbIUIJieHHbIX HCIIbITaHHH. KpoMe Toro, orrpe.n:eneH OIITHMaJihHblH 

pe)KHM TenJIOBJia)KHOCTHOH o6pa60TKH )KeJ1e3o6eTOHHbIX H3)leJ1ttH 11 paccln1TaH 3 KO­

HOMHYeCKHH 3cpcpeKT rrpttMeHemrn pmpa6oTaHHOro 6eTOHa. 

CTenetth o6octtoBattttocTu uayquh1x noJio~euuii, BhlBOAOB u peKoMeu;:rnu,uii, 

ccI>opMyJiupoBaHHhlX B )1,UCCepTau,uu 

ITp11 BblflOJJHeHHH HCCJie)lOBaHHH aBTOp HCilOJ1b30BaJI CHCTeMHbIH IIO)lXO)l, 3a­

KJIIOllaIOWJ1HC5I B nJiaH11posaHHl1 3KCIIep11MeHTa I1 rronyL£eHHl1 MaTeMaTHYeCKOH MO­

.n:en11 BhrnBJI5IIOW:eti B3aMMOCB5I3b Me)K.n:y rrapaMeTpaMII CTPYKTYPhI r11.n:paTHhIX tj:>a3 

LI,eMeHTHOro KaMH5I II l1X coxpaH5IeMOCTblO npH UHKJ1IILJ:eCKI1X B03)leHCTBlUlX. 

J111TepaTypHbIH o63op rro sorrpocaM CTOHKOCTH 6eTOHOB 11. CTPYKTypoo6pmosa­

Hl15I ueMeHTHOro KaMH5I B )lHCcepTaUHII BKJIIOLJ:aeT B ce65I 273 HaHMeHOBamrn Ha pyc­

CKOM l1 aHrJ1l1HCKOM 5I3hIKax, B TOM LJ:HCJie B HeM rrpoaHaJ1II3ttposaHbl CTaTbl1 113 )Kyp­

HaJIOB BXO)l5Iill,l1X B rrepBbIH KBapTHJlb HayKH 0 CTpOIITeJibHblX MaTep11anax. 

TeopeT11LJ:eCKHM octtosatttteM )lHccepTaU:IIOHHoiI pa6oThI 5IBJI5IIOTC5I 06menp11-

3HaHHbJe IIOJ10)KeHII5I MO)lHtjrnKaU:HI1 CBOHCTB cospeMeHHbIX T5I)KeJibIX 6eTOHOB LJ:epe3 

HanpasneHttoe cpopMttposaH11e CTPYKTYPhI r11.n:paTHhIX cpa3 ueMeHTHoro KaMH5I. ,II,11c­

cepTaLI,HOHHa5I pa6oTa co.n:ep)KI1T HayLJ:HYIO HOBII3Hy, TeopeTHLJ:eCKYIO 11 npaKTHYe­

CKYIO 3HaYHMOCTh. 



OnbITHo-npoMhIWJJeHHoe BHe,II,peH11e pe3yJJhTaTOB ,IJ,HccepTaU,HOHHoi1 pa6oThl 

CTO,Il,TBepmrno nonyI.JeHHhie na6opaTopHbie 3aBHCHMOCTH ITO C03,IJ,amno T5DKeJ1bIX 6e­

TOHOB, CTOHK11X K IJJ1KJ1J1qecK11M B03,IJ,ettCTB115IM B cypoBhIX ycnOB115IX 3KCrrnyaTall,l111. 

,ll,ocTOBepHOCTb H HOBH3H3 Har1HbIX noJio~eHHH, BbIBO)J,OB H peKOMeH)J,3IJ,HH, 

c <f>opMyJIHpOB3HHbIX B )1,HCcepTaIJ,HH 

B ,IJ,11ccepTaU,110HHOH pa6oTe ITPHMeH5IJJOCh nnaH11poBaH11e 3Kcnep11MeHTOB c 

ITOCTpoeH11eM MaTeMaT11qecKJ1X MO,IJ,ene:H 11 OU,eHKOH HX a,IJ,eKBaTHOCTI1 Ji! Bocnp0113BO­

)J,l1 MOCT11 no Kp11Tep115IM <l>11wepa 11 KoxpeHa. )J;ocToBepHocTb nonyqeHHhIX pe3yJJhTa­

TOB OCTaJlbHbIX 3KCnep11MeHTOB OU,eHHBanacb ITO CTaTHCTHLJeCKHM xapaKTep11CTHKaM -

cpe,II,HeKBa,II,paTl11!HOH norpeII1HOCT11 H K03cpcp11U,11eHTY Bap1rnu1111, MeHee 5 %. 

Bee 3KcrrepHMeHThI rrposo,IJ,11n11cb Ha aTTeCTOBaHHOM 06opy,II,0BaH1111 11 nose­

peHHblX np116opax. 

)];mi onpe,II,eneH115I Kon11qecTBa o6pa3UOB B cep1111 6brn rrpoI13Be,IJ,eH pacLJ:eT 

cpe,II,Hero BHyTpHcepm1Horo K03cp<l>11u11eHTa Bap11au1111 no rrpoqHocT11 6eToHa. 

B ,IJ,11ccepTau1111 ycTaHoBrreHo, l.fTO HarrpaBrreHHoe <l>opM11poBam1e crra6o3aKp11-

cTarrn113osaHHoil CTpyKTYPbI ueMeHTHOfO KaMH5f 113 HJ13KOOCHOBHbIX f11,I1,pOCI1J111KaTOB 

KaJJhU115I, c C/S He 6onee 1,5, np11 cHmKeHHOM Korr1111ecTse cso6o,IJ,Horo r11,IJ,p0Kc11,IJ,a 

KaJlbll,l15I MeHee 5 o/o, crroco6cTBYeT cymecTBeHHOMY yBeJI11qeH11IO CTOHKOCT11, KaK ue­

MeHTHOro KaMH5I, TaK 11 6eTOHa. <!>opMHpOBaHHIO Il0,IJ,06Hoi1 CTpyKTypbl cnoco6cTByeT 

BBe,IJ,eH11e ,IJ,o6aBOK M11KpOKpeMHe3eMa 11 IlOJIHKap6oKCHJiaTHOro cyneprrnacTmp11KaTO­

pa. 3aMeHa Hacl>Tam,rn<l>opMarrb,IJ,er11,IJ,Horo cyrreprrrracT11<l>11KaTopa Ha norr11Kap60Kc11-

naTHbii1, 6e3 l13MeHeHI'rn COCTaBa 6eTOHa 11 B rrp11cyTCTBHH M11KpoKpeMHe3eMa, flOBbl­

IllaeT ero MapKy no Mopo3ocToi1KocT11 c F2300 ,IJ,O F2500, 3a c11eT CHH)KeHJrn co,II,ep)Ka­

H115I fI1,I1,pOKC11,IJ,a KaJlbll,IUI Ha 1,5 %. 

bblJIO ycTaHOBJJeHO, qTo rrp11 UHKJ111qecKHX 803,IJ,eHCTBI15IX Ha pa3pa6oTaHHbie 

cocTaBbI T5I)KeJJoro 6eToHa ero pa3pyllleH11e Bhl3hrnaeTC5I nepeKp11cTann113au11ei1 r11,IJ,­

poc11n11KaTHb1x <l>a3 B ueMeHTHOM KaMHe. ITp11MeHeH11e ITOJIHKap6oKCHJ1aTHOro cynep­

nnacT11tjmKaTopa 11 M11KpOKpeMHe3eMa IT03BOJI5IeT yBeJI11l.fl1Tb KOJIHl-IeCTBO U11KJJOB Me-



xaH11LJ.ecKoro Harpy)Kemrn 6eToHa .n:o pa3pywemrn Ha 3 7 %, no cpasHeHmo c 6eTOHOM 

MO.IJ.IHjrnu11posaHHhIM HacpaTJTHHcpopMaJib)J,erH)J,HhIM cynepnrraCTHtj:rnKaTopoM l1 Ml1K­

poKpeMHe3eMOM. 

B pa6oTe OTMeLJ.aJ-OTC.sr oco6eHHOCTI1 HaChIIII,emrn pa3pa6oTaHHhIX T51)KeJi bIX 6e­

TOHOB B npouecce l1CilbITaHI151 l1X MOp030CTOMKOCTl1 no 3-eMy ycKopeHHOMY CTaH­

.uapTHOMY MeTo.n:y. 113 nonyLJ.eHHhlX .uaHHbIX crre.n:yeT, LJ.TO o6pa3UhI 6eTOHa BhI,Uep)KI1-

BaeMbie B 5%-M pacTsope NaCl H o6pa3UbI 11cnbITb1BaeMbie B 3TOM )Ke pacTsope LI,HK­

n111-1ecK11M 3aMopa)KHBaHIIeM H OTTaHBamieM npH MHHYC 50 °C xapaKTepI13Yl-OTC5l 

0,1],HHaKOBOM CTeneHblO HaCbIIII,eHH5J .IJ.O Toro MOMeHTa, KOTOpbIH npe.n:rneCTByeT pa3-

pyweHHIO OCHOBHhIX o6pa3UOB. 3TH 3aKOHOMepHOCTl1 MoryT 6bITb HCITOJlb30BaHbl ,ll,Jl5l 

pa3pa60TKJI ycKopeHHoro cnoco6a onpe.n:erreH11.sr Mopo30CTOHKOCTH 6eToHa. 

OcHOBHbie rroJIO)KeH11.sr .n:11ccepTau110HHoii pa6oTbI 6nrnH orry61111KoBaHbI B 22 

HayLIHbIX pa6oTax, H3 HHX IIIeCTb B peueH3HpyeMbIX H3.IJ.aHH5JX, peKOMeH,ll,OBaHHhlX 

BAK P<!>, 11 ceMb cTaTeii B peueH3ttpyeMhIX 113.n:aHH.srx, BXO,ll,51III,Hx s petj:>epaTHBHY J-O 

6a3y ,naHHbIX SCOPUS. KpoMe Toro, pe3yrroTaTbI nttccepTau110HHoro 11ccne.n:osamrn 

.IJ.OKJTa.D,bIBaJTHCb Ha 15 scepoccalicKHX 11 Me)K)J,yHapo.D,HblX KOHcpepem.I,H51X, r .n:e 6bIJIH 

rronyLieHbl ITOJIO)l(HTeJTbHble OT3b1Bbl II peKOMeH.D,aUHH. 

3aMe1.JaHUSI no CO).J,ep~aHUIO " o<l>opMJieHUIO ).J,UCCepTaQUOHHOH pa60Thl 

1. B pa6oTe rrpHMeH.sreTc51 nonHKap6oKCHJiaTHbIM cyrreprrnacnrqn1KaTop KOH­

KpeTHoi1 MapKH, eCJTH 3aMeHHTb ero Ha .n:pyroii IIOJTHKap6oKCHJiaT, KaK 3TO nOBJI!15leT 

Ha pe3yJihTaTbl HCCJie)J,OBaHH51? 

2. 0cTaeTC51 He 51CHblM MO)KHO JIH 3aMeHHTb MHKpOKpeMHe3eM Ha .n:pyr11e 

nyuuonaHOBhre .n:o6aBKH H KaK11e KpHTepmi .D,OJI)KHbI 6bITb yLJ.TeHbI rrpH 11cnoJib30Ba­

H1111 3THX .uo6asoK? KaK nosrr11.sreT 3aMeHa rryuuorraHosoH. no6asK11 Ha nony LJ.eHHhie 

3aKOHOMepHOCTH? 

3. B .n:11ccepTao,HOHHoii pa6oTe ttccne.uosaHHe rrpose.n:eHo Ha LJ.HCTbIX Knacc11-

cpHUHposaHHbIX 3aIIOJTHHTeJI51X nOCT051HHOro KaLJ.eCTBa. 0cTaeTC5J He 5JCHblM MO)KHO JIH 

HCITOJib30BaTb Heo6orarn,eHHbie MaTepHaJTbl l1 KaK 3TO fIOBJIH51eT Ha nony LJ.eHHhie 3a­

KOHOMepHOCTH? 



4. f1oqeMy np11 HCCJie)J,oBam-m BJIH5IHH5I CTPYKTYPhI u:eMeHTHoro KaMH51 B 6e­

TOHe Ha ero xapaKTepHCTHKH He paccMaTpttBaeTC5I caMoe CJia6oe MeCTO - KOHTaKTHa51 

30Ha? 

5. B ,L1,11ccepTau:1111 Ha c.89 B Ta6n.19 rrpttBe)J,eHhI ,L1,aHHb1e 11cnOJih3yeMoro ,Ll,J151 

cpaBHemrn 6e3)J,06aBOL£Horo COCTaBa 6eTOHa c 60JiblIIHM pacXO)J,OM u:eMeHTa. lleM 3TO 

o6ycnOBJ1eHO 11 KaKHM HOpMaTirnHhIM )J,OKyMeHTOM perJiaMeHTttpyeTC5I TaKOH 3aBbl­

weHHblH pacxo,LI, u:eMeHTa? 

6. B TeKcTe ,Ll,ttccepTaui-m 11MeeT MecTo pa3HOL£TeH11e: Ha cTpaHHu,e 90 yKa-

3bIBaeTC5l, YTO HCI10Jib3YeTC5I Ky6 c pe6poM 70 MM, a Ha CTpam1u:e 91 - c pe6poM 100 

MM? IToYeMy rrpttH5IThI pa3H.hie pa3Mep.h1 o6pa3U:OB? 

0TMe4eHHbie He)J,OCTaTKH H 3aMeL£aHI15I He CHH)l(aIOT 06ruy10 IlOJIO)l(HTeJI.hHYIO 

ou,eHKY rrpe,ll,cTaBJieHHoii pa6oThI. ,[(ttccepTau1rn lliyJI)J.5IKOBa K11p11JIJia BJia,U11M11po­

BY14a I13J10)l(eHa TeXHHGeCKl1 rpaMOTHblM l1 HayqH.hIM 513.hIKOM. 

3aKJllO'-leHHe 0 COOTBeTCTBHH )1,HCCepTaIJ,HH KpHTepHHM, ycTaHOBJleHHblM IlOJlO­

JKenueM o nopH)l.Ke npucylK)l.eHHH yqenhlx cTeneneu 

,[(HccepTau,110HHa5l pa6oTa lliyJI,Ll,5IKOBa KttpttIIJia Bna.u11M11pos11L£a «T5l)l(eJihie 

6eTOHhl, CTOHKHe K U:HKJll11.{eCKI1M B03)J,eiicTBH5IM B cypoB.hIX ycJIOBI15IX 3KcnnyaTa­

ui-rn» 5IBJ15leTC5l 3aBepweHHOll HayL£HO- KBaJimpttKaU:HOHHOll pa60TOH, COOTBeTCTByeT 

n.9 ITono)l(emrn o np11cy)l()J.eH1111 yL£eH.hIX cTerreHeii, yTBep)l(,lJ,eHHoro rrocTaHosneH11eM 

ITpaBHTeJihCTBa P<l> OT 24.09.2013 r. N2 842, co)J,ep)l(HT HOBhie HayqHo o6ocHoBaHHhie 

TeXHOJIOrHYeCKHe peweHYl5I no nonrreHHIO T5I)l(eJI.hIX 6eTOHOB ,[l,JISI KOHCTPYKUHH l1 

coopy)J(eH11i1, CTOHKHX K U:HKJI11L£ecK11M B03,lJ,eiicTBH5IM, YKa3aHHbre pewemrn 11MeIOT 

cyruecTBeHHoe 3HaL£eHtte )J,JI5I pa3BHTH5l cTpo11TeJibHoii 0Tpacn11 Pocci-m. 

,[(11ccepTaU,I15I Harr11caHa aBTOpOM caMOCT05ITeJibHO, o6na.uaeT BHyTpeHHHM 

e,UHHCTBOM, CO,Ll,ep)J(HT HOBbie HayL£Hble pe3yJI.hTaTbI 11 TIOJIO)l(eHH5I, BhI)l,BHraeMble ,[l,J151 

ny6J1HL£HOH 3aIUHTbl, I1 CBH)J,eTeJI.hCTBYeT 0 JIJ11-IHOM BKJla,lJ,e aBTOpa ,lJ,HCcepTaU,HH B 

HayKy. 

,[(11ccepTau,1151 lliyn)J.5IKOBa K.B. HMeeT rrpttKJia,lJ,HOH xapaKTep, B Heii rrp11BO.U5IT­

c51 CBe,UeHYl51 0 rrpaKTHL£eCKOM l1CI10Jlh30BaHHH rronyqeHH.hIX HayL£HbIX pe3yJ1bTaTOB. 



,ll,11ccepTaUJ15I COOTBeTCTByeT cpopMyJie 11 o6JiaCT51M liCCJie)lOBamrn Hay1rnoi1 

cneu11aJihHOCT11 05 .23 .05 - CTpo11TeJihHhie MaTepttaJihI 11 tt3)1eJil151. 

,ll,MccepTaUI'rn I1 aBTOpecpepaT BbUIOJIHeHbl Ha BbICOKOM Hay1rno-MeT0)1H4eCKOM 

yposHe 11 cooTseTCTBYJOT Tpe6osaHH51M BAK P<D H HopMaTHBHhIX LI,OKyMeHTOB. As­

TopecpepaT COOTBeTCTByeT COLI,ep:)l<aHlilO )1l1CCepTau1111. 

Ha ocH0BaH1111 BhIIIIe113no)KeHHoro cq11Ta10, 1-ITo lllyn)151KOB KHpmrn BnaLI,11MY1-

posw1 3aCJTY)Kl1BaeT np11cy)K)1eHl15I y11eHOll CTeneHH KaH)1I1)1aTa TeXHH4eCKHX HayK no 

cneu1rnJihHOCTH 05 .23 .05 - CTpOttTeJihHhie MaTepnaJihI YI H3JJ,emrn. 

,11-p TeXH. HayK no 

05.23.05 -

HOJior11i1 <Df.50Y BO «Hosocn611pcK11ii 

rocy JJ,apCTBeHHblH apXHTeKTYPHO-CTpo11-

TeJibHblH ymrnepCHTeT (C116cTpI1H)» 

5lKORhlX H.V! . 

,,. 

~: HJJi.nua 

JIHJIHSI BJia,uuMupostta 
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<De.nepaJibHOe rocyJJ,apcTBeHHoe 6JOLI,)KeTHoe o6pa3oBaTeJihHoe y11pe)K)1eHHe Bbicwero 

06pa30 Ba HY! 51 «Hosocttfof pCKHll rocy JJ,apcTBeHHhlll apXHTeKTYP HO-CTpo HTeJibHbIM 

ym·rnepc1neT (C116cTpttH)», (Hr ACY (C116cTpHH)) 

AJJ,pec ymrnepcnTeTa: 630008, r. Hosoc116npcK, yJI. JleHttHrpaJJ,cKa5I, )1. 113 

TeJI.: 8 (383) 266-81-89, LI,eKaHaT <DI1HT 

E-mail: stf(lf'sibstrin.ru 

ITo.nnncb HnbHHoii JI.B. 3asep5110: 

npopeKTop no Hay11Hoi1 pa6oTe Hr ACY (C116cTpHH) 

KaH.n. TeXH. HayK C.H. lllnaHKO 

User
Штамп


