
YTBEP)K}J;AIO 

IIJ;EM 0 Pr AHH3AQHH 
cpe,Il,epanbHoro rocy )J,apcTBeHHoro 6IO)J,)l(eTHoro o6pa3oBaTeJinHoro yqpe)l(,Il,emu1 

BbIClllero o6pa30BaHIUI «Ka3aHCKl1H rocy,Il,apCTBeHHbIH apx11TeKTypHo-crpo11TeJibHbIH 

yH11Bepc11TeT» Ha )J,11CCepTaU:11IO rp513HOBa Cepre51 IOpbeB11qa «Pa3pa6oTKa MeTO)J,11Kl1 

ou:eHKl1 OCTaToqHoro pecypca apM11poBaHHbIX 6eTOHHbIX 6anoK, IIO)J,Bep)l(eHHbIX 

B03)J,eMCTBl1IO )l(l1)J,Kl1X arpeCCl1BHbIX cpe,Il,», rrpe,Il,CTaBJieHHYIO Ha COl1CKaH11e yqeHOH 

CTerreHl1 KaH)J,H)J,aTa TexH11qecKl1X HayK ITO HayqHoH crreu:11aJibHOCTl1 2.1.1. 
CTpOHTeJibHbie KOHCTPYKU:H11, 3)J,aHl15111 coopy)l(eHl151 (TexH11qecK11e HayK11) 

A1,TyaJJhHOCTh TeMhl uccJieAOBaHuSI 

)Kene3o6eTOHHbie I13r116aeMnie 3JieMeHTbI COCTaBJI51IOT OCHOBY Hecyrn:11x Cl1CTeM 

3)J,aHl1H 11 coopy)l(eHl1H pa3Jil1qHoro Ha3HaqeHl151, B TOM q11cne o6neKTOB 

rrpOMbilllJieHHOH, TpaHCIIOpTHOH If IfH)l(eHepHOH HH<ppacTpyKTYPbI. 3Haq11TeJibHa5I 

qacTh TaKHX KOHCTPYKU:HH 3KcmiyaTHpyeTC51 B ycnoBH51X B03)J,ettcTBH51 )l(If,Il,KHX 

arpeCCl1BHbIX cpe,Il,, qTo o6ycnaBJIHBaeT ycKopeHHOe pa3BlfTHe Kopp03110HHbIX If 

,Il,ecpopMaU:HOHHnIX rrpou:eccoB, ,Il,erpa,Il,aU:HIO cpH3HKO-MexaHifqecKHX CBOHCTB 6eToHa If 

apMaTypbI, CHmKeHHe Hecyrn:eii crroco6HOCTH If 3KCIIJiyaTaU:HOHHOH Ha)J,e)l(HOCTl1. 

B ycnoBH51X ,Il,JIHTeJII>Hoii 3KcrrrryaTaU:HH oco6yIO aKTYaJII>HOCTb rrp1106peTaeT 

3a)],aqa KOJI11qeCTBeHHOH ou:eHKl1 OCTaToqHoro pecypca, II03BOJI51IOrn:a51 rrp11Hl1MaTb 

o6ocHoBaHHbie pellleH115I o B03MO)l(HOCTH )J,aJII>Hettlllero HCIIOJib30BaHl151 KOHCTPYKU:11H, 

Heo6XO)J,11MOCTl1 11X peMOHTa, ycmieHl151 rr1160 3aMeHbI. I1p11 3TOM )J,eHCTByIOrn:11e 

HOpMaTHBHbie )J,OKyMeHTbI If 60JibllllfHCTBO pacqeTHbIX MeTO)J,11K opHeHTHpOBaHbI 

npeHMylll,eCTBeHHO Ha rrpoBepKy rrpe,Il,eJibHbIX COCT051HMH Ha CTa)J,Hlf rrpoeKTHpOBaHH51 If 

B orpaH11qeHHOH CTerreHH OTpa)l<aIOT KHHeTHKY )J,erpa)J,aU:MM MaTepHaJIOB rrpM 

)J,JIMTeJibHOM B03)J,eHCTBMM arpeCCl1BHbIX cpe,Il,. 

AHaJIH3 oTeqecTBeHHI>Ix M 3apy6e)l(HbIX Mccne)J,oBaHMii rroKa3I>rnaeT, l.JTO 

cymecTBYIOrn:Me MO)J,eJIM qacTo nH6o Tpe6yIOT TPY.Il.HOpean113yeMoro Ha6opa HCXO)J,HbIX 

)J,aHHbIX, JIM6o MMeIOT BbICOKYIO CTerreHb o6o6rn:eHHOCTM M He 06ecrreq11BaIOT 

KOMIIJieKCHoro yqeTa 113MeHeHM51 ,Il,ecpopMau:110HHbIX xapaKTepMCTMK 6eTOHa M pa60TbI 

3JieMeHTa «B u:eJIOM». 

B 3TOH CB51311 rrpe,Il,CTaBJieHHa51 B )J,MCcepTaU:MOHHOH pa6oTe rp513HOBa C.IO. 

pa3pa60TKa MeTO)J,IfKif ou:eHKif OCTaToqHoro pecypca apMHpOBaHHbIX 6eTOHHbIX 6anoK, 

orr11paIOrn:eiic51 Ha 3KCrrepHMeHTaJibHO ITO)J,TBep)l(,Il,eHHbie 3aKOHOMepHOCTM M3MeHeHM51 

npoqHOCTHbIX If )J,ecpopMaU:HOHHbIX xapaKTepMCTMK 6eTOHa 11 BKJIIOqaIOrn:eH. 

HHCTpyMeHTbl cppaKTaJibHOfO aHaJIH3a )J,HarpaMM )J,ecpopMHpOBaHM51, rrpe,Il,CTaBJrneT 

co6oii aKTyanI>HYIO HayqHo-TeXHifqecKyIO 3a)J,a1Iy. 
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KpaTKaSI xapaKTepucTttKa pa6oThI u ou.euKa ee co)J.ep'1\:aHttH 
,Il)1ccepTa11:iu1 COCT011T 113 BBe)J,eH115I, LJeTbipex rJiaB, 3aKJIIOLJeH115I, CTI11CKa 

JI11TepaTypnI (234 11CTOLJH11Ka) 11 Tpex np11JIO)KeH11M, BKJIIOLJaIOill,11X oxpaHHbie 

)J,OKyMeHTbI Ha o6neKTbI 11HTeJIJieKTYaJihHOM co6cTBeHHOCT11 11 cnpaBKY 0 BHe)J,peH1111 

pe3ynnTaToB. 06ru,11H: o6neM )J,11ccepTall,1111 cocTaBJI5IeT 187 CTPaHllll, Marn11Hon11cHoro 

TeKCTa. 

CTpyKTypa pa60Tbl COOTBeTCTByeT np11H5ITOM )J,JI5I )J,11CCepTall,11M Ha C01ICKaH11e 

yqeHOH CTerreH11 KaH)J,11)],aTa TeXH11LJeCK11X HayK 11 06ecneLJ11BaeT TIOCJie)J,OBaTeJibHOe 

pacKpbITlle TIOCTaBJieHHOM 11,eJill 11 3a)J,aLJ 11CCJie)J,OBaH1151. 

Bo BBe)J.eHHll o6ocHOBaHa aKTYaJihHOCTb BbI6paHHOM TeMbI 11CCJie)J,OBaH1151, 

ccpopMyn11poBaHhI 11,eJih 11 ocHOBHhie 3a)J,aLJ11 pa6oThI, onpe)J.eJieHhI o6neKT 11 npe)J.MeT 

11CCJle,[l,OBaHIUI, pacKpbITa HayLJHa5I HOB113Ha 11 rrpaKT11LJeCKa5I 3HaLJ11MOCTb nonyLJeHHbIX 

pe3yJinTaTOB, np11Be)J,eHbI TIOJIO)KeH115I, BbIHOC11Mbie Ha 3aru,11Ty, a TaK)Ke o6ocHOBaHbI 

MeTO,[l,OJIOf115I 11 MeTO)J,bI 11CCJie)J,OBaH115I, CTeneHb )J,OCTOBepHOCT11 11 o6ocHOBaHHOCT11 

HayqHbIX TIOJIO)KeH11M 11 BbIBO)J,OB. 

B nepBoii r JiaBe BbITIOJIHeH aHaJI11T11LJecK11H: o63op oTeqecTBeHHhIX 11 

3apy6e)KHbIX HayLJHbIX 11CCJie)J,OBaH11M, TIOCB5IIll,eHHbIX BonpocaM pacLJeTa, 011,eHKll 

Ha)J,e)KHOCTI1, )J,OJiroBeqHOCT11 11 OCTaTOLJHOfO pecypca 113r116aeMbIX )KeJie3o6eTOHHbIX 

KOHCTPYKIJ.I1H, 3KcrrnyanrpyeMhIX B ycnoB115Ix B03)J.elicTB115I arpecc11BHDIX cpe)J.. 

PacCMOTpeHbl cyru,eCTBYIOill,lle TIO)J,XO)J,bl 11 pacLJeTHbie MO)J,eJI11, 11CTIOJih3yeMbie )J,JI5I 

011,eHKll OCTaTOLJHOro pecypca )KeJie3o6eTOHHbIX 3JieMeHTOB. IlOKa3aHo, LJTO )J,aHHbie 

MO)J.eJI11, KaK npaB11no, He B nonHoH: Mepe y1:111ThIBaIOT 113MeHeH11e )J.ecpopMall,110HHhIX 

xapaKTep11CTI1K 6eTOHa 11 pa6oTy )KeJie3o6eTOHHbIX 3JieMeHTOB B ycJIOB115IX 

)J,JII1TeJibHOro B03)J,eHCTB115I )K11)J,K11X arpeCC11BHbIX cpe)J., LJTO TIO)J,TBep)K)J,aeT 

He06XO)J,liMOCTb pa3pa60TKI1 HOBbIX MeTO)J,11LJeCK11X TIO)J,XO)J,OB K perneH11IO 

paccMaTp11BaeMoH. 3a)J.aLJ11. 

Bo BTOpoii rJiaBe H3JIO)KeHbI TeopeT111:1ecKHe OCHOBbI 11 pacLJeTHhie 

npe)J,TIOCbIJIK11 pa3pa6aTbIBaeMOM MeTO)J,11K11 011,eHKll OCTaTOLJHoro pecypca 

apM.I1pOBaHHbIX 6eTOHHbIX 6aJIOK c yqeTOM B03)J,eMCTBH5I )K11)J,K11X arpeCCHBHbIX cpe)J,. 

06ocHOB3H Bbr6op napaMeTpOB, xapaKTep113yIOill,.I1X 113MeHeHHe )J,ecpopMall,HOHHhIX 11 

rrpoqHoCTHbIX CBOHCTB 6eToHa, npe)J.JIO)KeHbI aHaJIHTHLiecK11e 3aB11c11MOCTH, 

rro3BOJI5IIOill,.I1e YLI11TbIBaTb )J,erpa)J.all,11IO xapaKTepHCT11K MaTep11ana Bo BpeMeH11, a 

TaK)J<e ccpopMyn11poBaHhI Kp11Tep1111 Oll,eHK11 ocTaToqHoro pecypca 113r116aeMhIX 

)KeJie3o6eTOHHbIX 3JieMeHTOB. 

3Kcrrep11MeHT3JibHbie 11CCJie)J,OBaH115I, HanpaBJieHHbie Ha 113yqeH11e BJI1151H115I 

)K11)J,K11X arpeCC11BHbIX cpe)J, Ha )J,ecpopMall,110HHbie H rrpOLIHOCTHhie xapaKTep11CTHK11 

6eTOHa 11 pa6oTy apM11pOBaHHbIX 6eTOHHhIX 6aJIOK np11 113r116e, BbITIOJIHeHhI B paMKax 

e)],MHOM MeTO)J,11qecKOll cxeMbI 11 TIOCJIY)K11JI11 OCHOBOM )J,JI5I Bepmp11Kall,1111 

npe)J,JIO)KeHHbIX pacLJeTHbIX MO)J,eneH.. Pe3yJII>TaThI 3Kcrrep11MeHTOB o6pa6oTaHhI c 

np.I1MeHeHHeM COBpeMeHHbIX MeTO)J,OB aHaJI113a 11 rrpe)J,CTaBJieHbI B rpacp11qecKOM 11 

Ta6m1qHoM cpopMe, qTo .IIO)J,TBep)K)J,aeT )J,OCTOBepHOCTb IIOJiyLJeHHbIX BbIBO)J,OB. 

B TpeTheii rJiaBe n_pe)J.cTaBJieHbI pe3yJII>TaThI pa3pa6oTK11 11 rrpHMeHeHH51 

cppaKTaJibHbIX MeTO)J,OB aHaJIH3a 3KCnep11MeHTaJibHbIX )J,11arpaMM )J,ecpopM11poBaHH5I 

6eTOHa 11 apM11poBaHHhIX 6eTOHHbIX 6aJIOK, rrony1:1eHHhIX rrpH B03)J,eMCTB1111 )KH)J,K11X 

arpeCC11BHhIX cpe)J,. 06ocHOBaHa B03MO)KHOCTb 11CIIOJib30BaH1151 cppaKTaJibHbIX 
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xapaKTepIICTIIK B KaLJeCTBe IIHcpopMaTIIBHbIX ITapaMeTpOB, OTpa:>R:aIO:W:IIX II3MeHeHIIe 

.n:ecpopMaIIIIOHHoro ITOBe.n:eHII51 6eToHa B ITPOIIecce ero .n:erpa.n:au;IIII. 

Pa3pa6oTaHa MeTO.IJ:IIKa cppaKTMbHoro aHanII3a .n:IIarpaMM .n:eq>0pMIIpoBaHII5I, 

rro3Bo1rn1Drn;a51 KOJIIILJecTBeHHO OIIeHIIBaTb BJIII51HIIe arpeccIIBHbIX cpe.n: Ha CTPYKTYPY II 

MeXaHIIL£eCKl1e CBOHCTBa 6eTOHa. y CTaHOBJieHbI 3aKOHOMepHOCTII II3MeHeHII51 

cppaKTallbHblX xapaKTepIICTIIK B 3aBIICIIMOCTII OT ycJIOBIIH B03.IJ:eHCTBII51, a ITOJiyLJeHHble 

pe3yJinTaTbl IICITOJib30BaHbl .D:JI51 o6ocHOBaHII51 KpIITepIIeB OIIeHKII OCTaTOLJHoro pecypca 

I1 BepIIcpHKaIIHII ITpe.n:no:>R:eHHbIX pacLJeTHbIX 3aBIICHMOCTeii. 

B qeTBepToH r JI a Be H3JimKeHbI pe3yJinTaTbI pa3pa6oTKII II ITPHMeHeHH51 

cppaKTallbHblX Mo.n:eneii .n:erpa.n:aIIIIII 6eTOHa B apMHpOBaHHbIX 6eTOHHbIX 

KOHCTPYKIIH51X ITPH B03.IJ:eiicTBHH :>R:H.lJ:KIIX arpeccIIBHbIX cpe.n:. ITpe.n:no:>R:eHHbie MO.IJ:eJIH 

OCHOBaHbl Ha HCITOJib30BaHHH cppaKTallbHbIX xapaKTepIICTIIK, ITOJiyLJeHHblX B 

pe3yJibTaTe aHMII3a 3KCITepIIMeHTallbHbIX .IJ:HarpaMM .n:ecpopMHpOBamrn, H IT03BOJI51IOT 

yqHTbIBaTb II3MeHeHHe .n:ecpopMaIIIIOHHbIX H ITpOLIHOCTHbIX CBOHCTB 6eTOHa B ITPOIIecce 

3KCITJiyaTaIIIII1. 

Pa3pa6oTaHHbie cppaKTaJihHbie Mo.n:en11 HHTerp11poBaHbI B LJHcneHHbie MeTO.IJ:bI 

pacqeTa H3nI6aeMbIX apMHpOBaHHblX 6eTOHHblX 3JieMeHTOB, LJTO o6ecITeLJHBaeT yqeT 

.n:erpa.n:aIIHH MaTep11ana ITPH OITpe.n:eneHHH HaITp5I:>R:eHHo-.n:ecpopM11poBaHHoro 

cocT051HH51 H OIIeHKe ocTaToqHoro pecypca KOHCTPYKIIHH. B:r,rnonHeHa qHcneHHa51 

peaJIII3aIIII51 ITpe.n:no:>R:eHHoro ITo.n:xo.n:a. 

B 33KJIIO'-ICHHH ccpopMyn11poBaHbl OCHOBHbie BblBO.IJ:bl ITO pe3yJinTaTaM 

BblflOJIHeHHOro IICCne.n:osaHH51, OTpa:>R:aIOrn;IIe perneHHe ITOCTaBJieHHbIX B 

.lJ:HCCepTaIIHOHHOH pa6oTe 3a.z:i:aq, a TaK:>R:e .n:aHbl peKOMeH.n:aIIHH ITO ITpaKTIILJeCKOMY 

IICITOJib30BaHHIO pa3pa6oTaHHOH MeTO.IJ:HKH H HaITpaBJieHH51M .IJ:MbHeHlIIHX 

HCCJie.n:oBaHHH. 

Hay'-IHaSI HOBH3Ha 

HayqHa51 HOBH3Ha pa60Tbl COCTOHT B TOM, LJTO COHCKaTeJib He orpaHHLJHJIC51 

Tpa.n:HIIIIOHHbIM «ITpOLIHOCTHbIM» ITO.IJ:XO.IJ:OM K OIIeHKe pecypca, a ITOCTpOHJI MeTO.IJ:HKy, 

r.n:e .n:erpa.n:aIIII51 6eToHa B arpeccHBHoii cpe.n;e oIT11c:r,rnaeTC5I qepe3 cppaKTMbHbie 

ITapaMeTpbI, l13BJieKaeMbie HeITocpe.n:cTBeHHO H3 3KCITepIIMeHTallbHbIX .IJ:IIarpaMM 

.n:ecpopMIIposamrn, II .n:anee BCTpaIIBaeTC51 B LIIICJieHHbIH pacLJeT H):::(C KOHCTPYKIIIIH. 

B qacTHOCTII, B KaqecTBe «HOCHTeJI51 HHcpopMaIIHH» o ITOBpe:>R:.n:eHHOCTII 

MaTepHaJia rrpIIH51Ta cppaKTaJibHa51 (MYJibTHcppaKTallbHa51) pa3MepHOCTb .IJ:HarpaMMbI «<J­

£», a II3MeHeHIIe COCT051Hl151 BO speMeHII cpopManH30BaHO Liepe3 cppaKTallbHYIO 

.n:erpa.n:aIIHOHHYIO cpyHKIIHIO <p(t) = f(Db(t)) B .IJ:HCcepTaIIIIH ITOKa3aHo, LJTO (<pt) 
MmKeT 6nITb 3aITIICaHa KaK <fJt = 1/ Db,t II 3a.z:i:aeT .D:IIaITa30H, CB513aHHbIH c pocTOM 

cTpyKTypHoii Heo.n:Hopo.n:HocTH II yxy.n:rneHIIeM yITpyro-ITpOLIHOCTHbIX xapaKTepHCTHK. 

3To ITPIIHU:IIITHaJibHO Ba)l<HO: cppaKTaJibHbIH ITapaMeTp 3.z:i:ecb BblCTyITaeT He 

«)].eKopaTHBHbIM» ITOKa3aTeJieM cpopMbI KpHBOH, a yITpaBJI51IO:W:HM ITapaMeTpOM 

.n:erpa.n:aIIHH, Liepe3 KOTOpbIH 3aTeM KOppeKTIIpyIOTC51 pacLJeTHbie xapaKTepHCTHKH 

6eTOHa BO BpeMeHII II, B KOHeLJHOM CLJeTe, OCTaTOLJHbIH pecypc KOHCTPYKIIIIII. 

Eme o,n;IIH 3JieMeHT HOBH3HbI - 3TO 3KCITep11MeHTanbHO ITO.IJ:TBep:>R:.IJ:eHHbie 

KoppeJI511IHOHHbie 3aBIICIIMOCTII Me:>R:.n:y CTaH.n:apTHbIMH yITpyro-ITpOLIHOCTHbIMH 
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xapaKTepI1CTl1KaMl1 6eTOHa l1 cppaKTaJibHblMl1 xapaKTepI1CTl1KaMl1 HeO,n:Hopo,n:HOCTl1 ero 

CTPYKTYPI>I c yl.!eTOM . KHHenIKH ,n:erpa,n:aI.:(HOHHhIX npoI.:(eccoB. ITo cyTH, aBTop 

BblCTpa11BaeT CB513KY OT cppaKTaJibHOH xapaKTepHCTHKH ,n:HarpaMMbl K H3MeHeHHIO 

CBOHCTB 6eTOHa BO BpeMeHH, a OT :noro K OI.:(eHKe OCTaTOl.J:HOro pecypca KOHCTpyKI.:(HH, 

l.J:TO IIp5IMO 3acpHKCHpOBaHO B IIOJ10)KeHH5IX, BbIHOCHMbIX Ha 3aID:HTy, If B pa3,n:erre 

«Harrna51 HOBH3Ha». 

I1paKTl1l.J:eCKa51 peaJIYI3aI.:(H51 :noii H,n:eH IIOKa3aHa Ha ypoBHe MeTO.ll:HKH pacl.J:eTa 

6anoK. TaK ,n:erpa,n:aI.:(H51 Y1IHTbIBaeTC51 BBe,n:eHHeM MYJihTHcppaKTarrbHOH cpyHKI.:(HH B 

pacl.feT npe.n:errbHoro H3r116a10UJ,ero MOMeHTa Mult' T.e. nepexo,n:oM K ycrroBHIO BH,n:a 

M < MuitC <pm), r,n:e (/Jm 0Tpm1<aeT ,n:erpa,n:aI.:(HIO CTPYKTYPhI 6eTOHa BO BpeMeHH. TaKHM 

o6pa30M, HOBH3Ha 3aKJIIOl.J:aeTC51 HMeHHO B MeTO.ll:Hl.J:eCKOM nepexo,n:e OT Kal.J:eCTBeHHoro 

o6cy)K,n:eHH51 IIOBpe)K,n:aeMOCTH K KOJIHl.J:eCTBeHHOH pecypcHOH OI.:(eHKe, OCHOBaHHOH Ha 

cppaiuarrhHblX MO)J,eJI5IX .n:erpa.n:aI.:(HH H HX KOpperr.sII.:(HOHHOH CB513H c pacl.J:eTHhIMH 

CBOHCTBaMH MaTepHarra. 

CTenenh o6ocnonannocTH u )1,0CTonepnocTH nayqnhIX noJio:tKenuii, 

BhIBO)J,OB H peKOMCH)J,31.J,HU 

CTerreHh o6ocHoBaHHOCTH H .n:ocToBepHOCTH Hayl.J:HhIX IIOJIO)KeHHii, Bhmo,n:oB H 

peKOMeH,n:aI.:(HH, ccpopMyrrHpOBaHHbIX B ,n:HccepTaI.:(HH, IIO,n:TBep)K,n:aeTC51 npHMeHeHHeM 

arrpo611poBaHHblX MeTO)J,OB H MeTO.ll:HK HCCJie,n:oBaHI-151 cpH3HKO-MexaHHl.J:eCKOro 

rroBe,n:eHH51 6eTOHa H )l(eJie3o6eTOHHbIX 3JieMeHTOB, HCIIOJib30BaHHeM .n:ettCTBYIOUJ,eii 

HOpMaTHBHOH 6a3hI, BhlIIOJIHeHHeM KOMIIJieKca 3KCIIepHMeHTaJibHbIX HCIIhITaHHH 6arroK 

11 o6pa3I.:(OB 6eTOHa (B TOM l.J:HCJie nocrre ,n:JIHTeJibHOro B03,n:eHCTBH51 )Klf.ll:KOH 

arpecCHBHOH cpe,n:bI), a TaK)l(e KOppeKTHOH CTaTHCTHl.J:eCKOH o6pa60TKOH H 

perpecCHOHHbIM aHaJIH30M norryl.J:eHHblX ,n:aHHhIX. ):(ocTOBepHOCTh pe3yJihTaTOB 

o6ecrrel.J:HBaeTC51 COIIOCTaBJieHHeM pacl.J:eTHbIX 3aBHCHMOCTeH H arrropHTMOB 

cppaKTaJibHOro aHaJIH3a c 3KCnepHMeHTaJibHbIMH ,n:HarpaMMaMH ,n:ecpopMHpOBaHH51 H 

IlOKa3aTeJI5IMH npol.!HOCTH/,n:ecpopMaTHBHOCTH, a pa6oTOCIIOC06HOCTh npe,n:ITO)l(eHHOro 

no.n:xo.n:a IlO.ll:TBep)l(,n:eHa BepHcpHKaI.:(Heii Ha cpaKTHl.J:eCKHX pe3yJihTaTax HCIIbITaHHH If 

ycTOHLJ:HBOCTbIO anrrpOKCHMaI.:(HH npH o6pa6oTKe MaCCHBOB 3KCIIepHMeHTaJihHbIX 

)J,aHHblX. 

Jluqnoe yqaCTHe aBTopa B IIOJiyqeHHH pe3yJihT3TOB 

J1Hl.J:HOe y-qaCTHe aBTOpa B norryl.J:eHHH pe3yJibTaTOB ,n:HccepTaI.:(HOHHOH pa60TbI 

51 BJ15IeTC5I orrpe.n:errmoUJ,HM. ):(nccepTaHT 5IB.JI5IJIC51 pyKOBO,ll,HTerreM H Henocpe,n:cTBeHHhIM 

HCfIOJlHHTeJTeM HayLJ:HO-HCCJTe)J,OBaTeJibCKHX pa6oT, BbIIIOJIH5IBIIIHXC51 npH no,n:,n:ep)l(Ke 

rpaHTa <DoH,n:a co,n:eiiCTBH51 HHHOBaI.:(H5IM TIO nporpaMMe «YMHI1K», B paMKax 

KOTOporo 6hIJIH pa3pa6oTaHbI H arrpo6HpoBaHbI OCHOBHhie 3JieMeHTbI MeTO,n:HKH OI.:(eHKH 

OCTaTOLJ:HOro pecypca apMHpOBaHHbIX 6eTOHHhIX 6arroK B ycrrOBH5IX B03,n:eHCTBH51 

)l(H,ll,KHX arpeccHBHbIX cpe.n:. ABTopoM caMOCT051TeJibHO BhirrorrHeHbI rrocTaHOBKa u;errH 

I1 3a,n:a11 HCCJTe,n:oBamrn, cpopMHpOBaHHe 3KCrrepHMeHTaJibHOH rrporpaMMhI, rrpoBe,n:eHHe 

HCflbITaHHH o6pa3D;OB H 6arroK, o6pa60TKa If HHTeprrpeTaD;H51 3KCrrepHMeHTaJihHbIX 

mmrpaMM .n:ecpopMHpoBaHH51. 

Pe3yJibTaThI, rroJiyl.J:eHHbie B xo,n:e BhIIIOJIHeHH.sI .n;Hcceprau;HoHHOM pa6or11, 

ocpopMrreHbI B BH.n;e o6neKTOB HHrerrJieKryanbHOH co6crBeHHOCTH, 1:1ro rro.n;rBep)l(.n;aer 

4 



mfqHbIM BKJia):( COHCKaTeJl5I l1 ITpaKTJ1qecKyIO HaITpaBJieHHOCTb HCCJie):(OBaHml: ITorryqeH 

rraTeHT Pocc11i1.cKoi1. <De,n:epau:1111 Ha cIToco6 orrpe,n:erreHH51 cppaKTaJibHOM pa3MepHOCTH 

3KCIIepHMeHTaJibHbIX ):(HarpaMM ,n:ecpopMHpOBaHH51 6eTOHa, a TaK)l(e 3aperHCTpHpOBaHbl 

rrporpaMMbI ):(JI51 3BM, peanH3YIOlllHe pa3pa6oTaHHbie arrropHTMbl o6pa60TKH ,n:aHHbIX 

H pacqeTa ITOKa3aTerrei1. ,n:erpa.n:au:im 11 ocTaToqHoro pecypca. 

OcHOBHbie ITOJIO)l(eHH51, BbIBO):(bI H peK0MeH,n:au:1111 ,n:11ccepTau:1111 oTpa)l(eHbI B 

orry6rrHKOBaHHbIX HayqHblX pa6oTaX l1 ):(OKJia,n:ax Ha HayqHo-ITpaKTJ1qecKHX 

KOHcpepeHIJ,l151X, qTo CBH):(eTeJibCTByeT 0 ITOJIHOTe aITpo6au:1111 l1 aBTOpCKOM xapaKTepe 

nonyqeHHbIX pe3yJibTaTOB. 

3Hal-IHMOCTb IlOJlYl-ICHHbIX 3BTOpOM )J,HCcepTaQHH pe3yJ1hT3TOB 

)J,JlH pa3BHTHH 1-1ayKu 

3HaqJ1MOCTb ITOrryqeHHbIX aBTOpOM ):(HCcepTaU:HH pe3yJibTaTOB ):(JI51 pa3Bl1Tl151 

HayKH 3aKJIIOqaeTC51 B pacumpeHHH MeTO):(OJIOrHH HCCJie):(OBaHH51 ITpou:eccoB 

.uerpa.uaIJ,1111 11 pecypcHoro ITporH03HpoBaHH51 )l(eJie3o6eTOHHbIX KOHCTPYKU:HM, 

3KCrrrryaT11pyeMbIX B )l(11,[(K11X arpeCCHBHbIX cpe,n:ax, 3a cqeT HCITOJib30BaHl151 

cppaKTaJibHbIX xapaKTep11CT11K ):(HarpaMM ,n:ecpopMHpOB3HH51 KaK KOJrnqecTBeHHbIX 

ITOKa3aTerrei1. ITOBpe)l(.n:aeMOCTH MaTepHana. y CT3HOBJieHHbie KoppeJI51U:HOHHbie CB513H 

Me)l(.n:y cppaKTaJibHbIMH ITapaMeTpaMH H yITpyro-ITpoqHOCTHbIMH xapaKTepHCTHKaMH 

6eToHa pa3BHBaIOT HayqHbie ITpe,n:cTaBrreHH51 o B3aHMOCB513H CTPYKTypHoli 

HeO):(HOpo,n:HOCTH H cpI13HqecKOM HeJIHHeMHOCTH 6eTOHa BO BpeMeHH H C03):(aIOT OCHOBY 

.n:mr ,n:anbHeihnero coBepweHCTBOBaHH51 pacqeTHbIX Mo,n:erreli. Ba)l(HbIM 

ITO):(TBep)l():(eHHeM HayqHoM COCT051TeJibHOCTH ITorryqeHHbIX pe3yJibTaTOB 51BJI51eTC51 HX 

3KCITep11MeHTaJibHa5I ITpOBepKa H BHe,n:peHHe B ITpOcpHJibHOM opraHH33U:HH, r.n:e 

pa3pa6oTaHHa51 MeTO):(HKa 6r,rna aITpo6HpOBaHa ITPH aHaJIH3e 3KCITepHMeHTaJibHbIX 

.uaHHbIX YI OIJ,eHKe COCT051H1151 6eTOHHbIX 3JieMeHTOB, qTo o6ecITeqHBaeT CB513b 

TeopeT11qecKHX BblBO):(OB c peanbHOM 11H)l(eHepHOM ITpaKTHKOH H ITOBbIWaeT HayqHyIO 

IJ,eHHOCTb BbIITOJIHeHHOro HCCJie):(OBaH1151. 

Ko1-1KpeTHb1e peKoMen)J,aQuu no ucnOJ1h30sauum pe3yJ1hT3TOB u BhIBO)J,OB, 

npuse)J,eHHhIX B )J,UCcepTaQHH 

Ilpe,n:JIO)l(eHHa51 aBTOpOM MeTO):(HKa MO)l(eT 6bITb HCITOJib30BaHa ITPH BbIITOJIHeHHH 

pa6oT ITO OITpe,n:erreHHIO TeXHHqecKoro COCT051HH51 )l(eJie3o6eTOHHbIX H3rH6aeMbIX 

3JieMeHTOB, B qacTHOCTH, 6aJIOK, IIO):(Bep)l(eHHbIX B03):(eMCTBHIO )l(H):(KHX arpeCCHBHbIX 

cpe,n:. B rrepByIO oqepe,n:r, 3TO OTHOCHTC51 K KOHCTPYKIJ,H51M H coopy)l(eHl15IM o6oeKTOB 

BO):(OCHa6)l(eHH51 H BO):(OOTBe,n:eHH51, oqHCTHbIM H rH,n:poTeXHHqecKHM coopy)l(eHl15IM, a 

TaIOKe 3,[(aHH51M H TeXHOJIOr11qecKHM o6oeKTaM XHMHqecKOM, ITHllleBOM H HHbIX 

0Tpacnei1, r.n:e ITpHCYTCTBYIOT paCTBOpbI, CITOC06Hbie BbI3bIBaTb .n:erpa.n:aU:HIO 6eTOHa H 

CHH)l(eHHe 3KCnrryaTaIJ,110HHOH Ha):(e)l(HOCTH. 

IlonyqeHHbie 3aB11C11MOCT11 11 ITpe,n:JIO)l(eHHbie ITO):(XO):(bl K o6pa60TKe 

3KCnep11MeHTaJibHbIX ,n:11arpaMM ,n:ecpopM11poBaH1151 6eTOHa MoryT 6bITb 

peKOMeH):(OBaHbI ITpOeKTHblM opraH113aU:1151M ):(JI51 yToqHeHH51 pacqeTHbIX MO,n:eneli 

MaTepHaJrOB ITPH ITOBepoqHbIX pacqeTax, o6crre,n:oBaHH51X, pa3pa60TKe MepoITp1151THH ITO 

yc11JieHHIO H peMOHTY' a TaK)l(e rrpH o60CHOBaHHH HH)l(eHepHbIX peweHHH ITO 

rrpo.n:rreHHIO cpoKa crry)l(6bI. 
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B HayqHoi1 11 o6p83oBaTeJihHoi1 ITpaKTHKe pe1ynhTaThI .n:11ccepTau1111 MoryT 6hITh 

l1CITOJih30BaHhI ITPH p83pa6oTKe H aKTYaJIH3aUHH MeTO)],HK 3KCITepHMeHTaJihHhIX 

HCCJie)],OBaHHH 6eTOHa H )KeJie3o6eTOHa, ITPH C03)],aHHH yqe6Ho-MeTO)],HqecKHX 

MaTepHaJIOB ITO )],HCUHITJIHHaM CTpOHTeJihHOro ITpoqrnmr. 

ITepcITeKTHBHhIM HaITpaBJieHHeM 5IBJI5IeTC5I cpopM11poBaH11e u11cppOBbIX 683 

)l,aHHhIX H BHe)l,peHHe ITporpaMMHhIX cpe)l,CTB HX aHaJIH3a, a TaK)Ke HHTerpaum1 

rrpe)l,JIO)KeHHhIX 1aBHCHMOCTei1 B umppoBhie MO)l,eJIH KOHCTPYKUHH (B ITepcITeKTHBe - B 

l(HcppoBhie )l,BOHHHKH) Ha 683e p83pa6oTaHHhIX aBTOpOM ITporpaMMHhIX cpe.n:cTB H 

cpopMHpyeMhIX 683 3KCITepHMeHTaJihHhIX .n:aHHbIX KOHCTPYKI..J;HH .IJ:JI5I 1a.n:aq 

)l,OJifOBpeMeHHOfO MOHHTOpHHra H ITporH03HpOBaHH5I pecypca. 

ITpe.n:cTaBJI5IeTc5I u;enecoo6p83HhIM ITPO.IJ:OJI)KHTb HayqHbie 11ccne.n:oBaHH5I B 

HarrpaBJieHHH p83pa60TKH cppaI<TaJlhHOH )l,ecpopMaUHOHHOH MO)],eJIH )KeJie3o6eTOHHbIX 

KOHCTPYKUHH, 06ecrrel.fvrna10mei1 6onee rroJIHoe ormcaH11e HeJIHHeiiHoro 11 

)J,erpa)J,aUHOHHOfO ITOBe)],eHH5I MaTepHaJIOB H 3JieMeHTOB rrp11 )],JIHTeJibHOM B03)],eHCTBHH 

arpeccHBHhIX cpe)l,. ITepcITeKTHBHhIM 5IBJ15leTC5I pacnmpeH11e 3KCITep11MeHTaJibHoii 11 

pacqeTHOH 683bl c ITOCJie)l,yIOIJJ:HM ITPHMeHeHHeM MeTO)J,OB MaillHHHOfO o6yqeHH5I H 

HHTeJIJieKTyaJihHOfO aHaJIH3a .n:aHHhlX )],JI5I o6pa60TKH MaCCHBOB pe3yJibTaTOB 

l1CIIhITaHHH, BbI5IBJieHH5I ycToifqHBbIX 3aKOHOMepHOCTeii, H)],eHTHcpHKaUHH rrapaMeTpOB 

MO)J,eneii, IIOCTpOeHH5I ITporHOCTHqecKHX 3aBHCHMOCTeH OCTaTOqHoro pecypca H 

p83pa60TKH peKOMeH)J,aUHH ITO ITOBbIIlleHHIO Ha)J,e)KHOCTH H )],OJifOBeqHOCTH 

)Kene106eTOHHbIX KOHCTPYKUHii, TeM 6onee qTo y aBTopa .n:11ccepTau1111 y)Ke 

ccpopMHpOBaH OITpe)l,eJieHHblH HayqHo-MeTO)],HqecKHH 3a)],eJI H IIOJiyqeHbI 

npe)l,BapHTeJibHbie pe1yJibTaTbI, ITO.IJ:TBep)K.n:a10m11e rrp11MeHRMOCTb yK83aHHbIX 

IIO)l,XO)J,OB K aHaJIH3Y 6oJibillHX MaCCHBOB 3KCrrepHMeHTaJibHbIX )J,aHHbIX. 

Cne)l,yeT OTMeTHTb, qTo 1arraTeHTOBaHHb1e TexH11qecK11e perneHl15I, a TaK)Ke 

C03)],aHHbie B paMKaX HCCJie)],OBaHH5I rrporpaMMHbie rrpo.n:yKTbI H 683bl .n:aHHbIX MoryT 

6bITb HCIIOJib30BaHhl B KaqecTBe TeXHOJIOr11qecKoro 1a.n:ena )],JI5I cpopMHpOBaHH5I MaJIOM 

Hl-IHOBal(HOHHOM (TeXHOJior11qecKoH) KOMIIaHHH, opHeHTHpoBaHHOM Ha rrpaKTifqecKoe 

BHe)J,peHHe p83pa6oTaHHhIX MeTO)l,OB. TaKa5I opraH111au115I cIToco6Ha 06ecrreq11Th 

THpa)l(HpOBaHHe H ITPHKJla)l,HYIO a)l,aITTaUHIO rrpe)],JIO)KeHHOro HHCTpyMeHTapH5I )],JI5I 

3a.naq HH:>I<eHepHOH .n:11arHOCTHKH, MOHHTOpHHra H rrporH03HpOBaHH5I OCTaToqHoro 

pecypca )KeJie106eTOHHhIX KOHCTPYKUHH B arpeccHBHhIX cpe)l,ax, BKmoqa5.£ p83pa6oTKY 

crreuHaJIH3HpOBaHHOfO ITporpaMMHOfO o6ecrreqemrn, BhIIIOJIHeHHe pacqeTH0-

3KCITepTHhIX pa6oT, COITpOBO)K)],eHHe rrpoeKTOB o6cne.n:oBaHH5I H peMOHTa, a TaK)Ke 

OK83aHHe HayqHo-TeXHHqecKHX ycnyr ITpe.n:ITpH5ITH5IM CTpOHTeJibHOH H 

ITpOMhlllIJieHHOH ccpepbl. 

3aMeqaHJUI no ,lJ,HCCepTaU,HOHHOH pa6oTe 

1. BM6op u o6octtoBanue qucJia HCI\.'.JIJOqaeMhIX naqaJihI-IhIX Macnna6oB 

B p83)],eJie, ITOCB5IIJJ:eHHOM OITpe.n:eneHHIO cppaKTaJihHOM p83MepHOCTH .n:11arpaMM 

)l,ecpopM11poBaHJrn MeTO)l,OM IIOKphITH5I ceTKOM, aBTOp YK83hIBaeT Ha Heo6xo.n:HMOCTh 

l1CKJIIOqeHI15I HaLJ:aJihHbIX MacrnTa6HbIX ypoBHeii H3-3a BJIH5IHH5I )l,HCKpeTHOCTH 

3Kcrrep11MeHTaJihHhIX .n:aHHhIX ( cTp. 78-81 ). BMecTe c TeM Kp11Tep11H: Bhr6opa q11cna 

HCKJIIOLJ:aeMhIX ypoBHeM cpaKTHqeCKH CBO)],HTC5I K MaKCHMH3aUHH K03cpcp11u11eHTa 

.n:eTepM11Hau1111 R2, LJ:TO HOCHT rrpe11MymecTBeHHO cTaT11cT11LJ:ecK11li xapaKTep. Ehrno 6hr 
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IJ,errecoo6pa3HO 6orree rro,n:po6Ho o6cy,n:ttTh cptt3WiecKtte rrpe,n:rrocbIJIKtt TaKoro BbI6opa, 

a TaK>Ke ycToilqHBOCTb rrapaMeTpa rrpH H3MeHeHHH qaCTOTbI perHCTpall,HH .n;aHHbIX. 

2. OR:pyrJleHue JnaqeHuii <f>paKTaJlbHOii pa3MepnocTu 

B rro,n:pa3,n:erre, rrocB51Il(eHHOM MYJihTmppaKTaJihHOMY aHaJIH3y, yKa3aHo, qTo B 

p51,n:e crryLJaes pacLJeTHa51 cppaKTaJibHa51 pa3MepHOCTh rrpHHHMaeT 3HaqeHH51 MeHee 

e,n:ttHttIJ,bI, KOTOpbie ,n:arree oKpyrrr51IOTC51 ,n:o Db.f = 1 ,n:rr51 coxpaHeHH51 ,n:11arra30Ha 

rpamfqHbIX ycrroBHH 0 TOIIOJIOfttLJeCKOH pa3MepHOCTl1 o6neKTOB Ha IIJIOCKOCTH ( CTp. 

82-88). ,I(aHHbIH rrptteM rrpe,n:cTaBJI51eTC51 MeTo,n:11qecKH ,n:orryCTl1MbIM, o,n:HaKO B pa6oTe 

He,n:OCTaToqHo rro,n:po6HO pacKpbITO, KaKoe BJIH51HHe TaKoe OKpyrrreHHe OKa3bIBaeT Ha 

,n:erpa,n:aIJ,HOHHYIO cpyHKIJ,l1IO l1 l1TOrOBbie pecypcHbie IIOKa3aTeJitt, oco6eHHO Ha 

HaqanbHbIX CTa,n:tt51X pa3pyrneHl151. 

3. rpaHHQbl npttMeHHMOCTH MeTO)J.HKH IlO BH)J.aM 803)1.CHCTBHH 

3KcrrepttMeHTaJibHa51 LJaCTb ,n:HccepTaIJ,HH BbIIIOJIHeHa rrpeHMyll(eCTBeHHO .Il:Jl51 

ycrros11ii so3,n:eiicTBH5I 20%-ro pacTsopa NaCl H oT,n:enhHbIX x11M11qecK11 arpeccHBHhIX 

cpe.u ( CTp. 41 ). Ilp11 '.HOM B BbIBO,n:ax MeTO)J.HKa cpopMyrr11pyeTC5I ,n:ocTaToqHo 

o6o6Il(eHHO. bbIJIO 6bI rrorre3HO 6orree qeTKO o6o3HaLJHTb rpaHHIJ,bI rrpHMeHHMOCTH 

rrpe,n:JIO)KeHHoro rro.uxo,n:a rrp11 HHbIX KOHIJ,eHTpaIJ,H51X cpe,n:, a TaK)Ke rrp11 coqeTaHHH 

arpecCHBHOro B03,UeHCTBH51 c IJ,HKJIHqecKHM Harpy:)KeHHeM HJIH TeMrrepaTypHO­

BJI3)KHOCTHbIMH B03,UeHCTBH5IMH. 

4. IIcnOJlh30BaHHe )1.aHHblX Hepa3pyrna10rn.ero KOHTpOJlSI B MCTO)J.HKC 

B ,n:11ccepTaIJ,1111 rrp11se.ueHbI pe3ynhTaTbI ynhTpa3BYKOBoro 11 

CKJiepoMeTp11qecKoro KOHTpOJI51, o,n:HaKO HX ponb B HTOfOBOH MeTO,n:HKe OIJ,eHKH 

OCTaToqHoro pecypca HOCHT rrpe11Myll(eCTBeHHO HJIJIIOCTpaTHBHbIM xapaKTep ( crp. 44, 

45, 52, 53). Ilpe,ll.CTaBJI5leTC51 rrepcrreKTHBHbIM 6onee qeTKO o6o3HaqHTb, KaKHM 

o6pa30M .n:aHHbie HK MoryT 6bITb cpopMaJIH30BaHbI 11 HCIIOJib30BaHbI B KaqecTBe 

BXO,ll.HbIX rrapaMeTpOB MeTO,ll.HKH rrpH o6cne,IJ.OBaHHH cyll(eCTBYIOII(HX coopy)KeHHM 6e3 

113BJieqeHH51 KepHOB. 

5. MacrnTa6upyeMOCTh MCTOAHKH npu H3MeHeHHH reoMeTpttu u 

apMupona1-rnsi 

3Kcrrep11MeHTaJibHbie l1CCJie,n:oBaHl15l BbIIIOJIHeHbI .Il:Jl5l 6arroK c KOHKpeTHbIMl1 

reoMeTp11qecKl1Ml1 rrapaMeTpaMtt l1 THIIOM apMHpoBaHH51 ( CTp. 41-42). IlpH 3TOM 

MeTO,IJ.HKa rro3HIJ,HOHHpyeTC51 KaK yHHBepcarrbHa51 .n:mr 113r116aeMbIX 3neMeHTOB. EI>rno 

6bI IJ,errecoo6pa3HO 6onee qeTKO o603Haql1Tb, KaKtte 3JieMeHTbI MeTO,ll.HKH 

HHBap11aHTHbI K H3MeHeHl1IO reoMeTpHH ceqeHH51 H apMHpOBaHmI, a KaKHe Tpe6yIOT 

,ll.OIIOJIHHTeJibHOH Kan116poBKl1 HJIH 3KCIIepHMeHTaJibHOro yToqHeHH51. 

YKa3aHHbie 3aMeLJaHtt5l HOC5IT yToqH5JIOII(ttH tt .n:11cKycc110HHbIM xapaKTep, He 

3aTparHBaIOT OCHOBHbIX HayqHbIX IIOJIO)l(eHHH ,ll.HCCepTaIJ,HH H He CHH)l(aIOT o6Il(eM 

fIOJTO)KHTeJibHOH OIJ,eHKH BbIIIOJIHeHHOM pa6oTbI. 

3aKJllO"'-leI-rne 0 COOTBCTCTBHH )1.HCcepTaQHH KpttTepHSIM, ycTaHOBJlCHHbIM 

IloJlOJKenueM o nopsi)J.Ke npucyJK)J.enusi yqeHhlX cTeneHeii 

,I(ttccepTaIJ,l10HHa51 pa6oTa rp513HOBa Cepre51 IOpbeB11qa «Pa3pa60TKa MeTO,ll.HKl1 

oueHKH OCTaTOLJHOro pecypca apMHpOBaHHbIX 6eTOHHbIX 6arroK, IIO,IJ.Bep)l(eHHbIX 

B03,IJ.eHCTBHIO )1(11,ll.KHX arpeccttBHbIX cpe.n:» 5IBJI51eTC51 3aBeprneHHOH HayLJHO­

KBaJIHcpHKaUHOHHOH pa60TOM, B KOTOpoii Ha OCHOBe BbIIIOJIHeHHbIX TeopeTnqecKHX H 

3KCrrepHMeHTaJibHbIX HCCJie,IJ.OBaHHH perneHa aKTYaJibHa51 HayqHo-TeXHHqecKa51 3a,IJ.aqa 
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p3.3pa60TKI1 cpH3HqecKI1 o6ocHOBaHHOH MeT0.[1.HKH 01(eHKI1 OCTaToqHoro pecypca 

KOHCTPYKU:HH, no.z:i.Bep)KeHHbIX arpecc11BHOMY BJIH5IHHIO ycrroBHH 3KcnrryaTa1(HH, 

I1MeIOlll,a51 3HaqeHHe .[l.JI51 p3.3BI1TI151 Teop1111 Ii npaKTiiKH 01(eHKI1 Ha.[l.e)KHOCTH H 

.z:i.orrroBeqHOCTH )KeJie3o6eTOHHbIX KOHCTpyK1(HH. 

,[(11ccepTa1(I15I COOTBeTCTByeT Tpe6oBaHH5IM IIII. 9-14 «I10JIO)KeHH51 0 

np11cy)K,ll.eH1111 yqeHbIX cTeneHeH», yTBep)K,ll.eHHoro IIocTaHoBneHHeM IIpaBHTenbCTBa 

Pct> OT 24 ceHT516p5I 2013 r. N2 842 (pe.z:i.. OT 16. l 0.2024), npe,ll.'h5IBJI5IeMbIM K 

.[I.HCCepTa1(I15IM Ha COiiCKaHHe yqeHOH CTerreHH KaH.[l.H,ll.aTa HayK, a ee aBTOp, rp513HOB 

CepreH: IOpbeBHq, 3acrry)K11BaeT rrp11cy)K.[l.eH115I yqeHOH CTerreHH KaH.[l.H.[l.aTa 

TexH11qecKHX HayK no HayqHoH cneu11arrbHOCTH 2.1.1. CTpottTeJibHbie KOHCTPYKUHH, 

3.[l.aHI15I H coopy)KeHH5I (TeXHHqecKHe HayKH). 

,[(11ccepTa1(115I, aBTopecpepaT H OT3bIB Ha .z:i.11ccepTa1(11IO paccMoTpeHbI 11 o.z:i.o6peHbI 

Ha pacurnpeHHOM 3ace.z:i.aH1111 Kacpe.z:i.pbI «)Kerre3o6eTOHHbie H KaMeHHbie KOHCTPYKUHH» 

cpe.z:i.eparrbHoro rocy .z:i.apcTBeHHoro 610.z:i.)KeTHoro 06p3.30BaTenI>Horo yqpe)K.[l.eHH51 

BbICillero o6p3.30BaHI15I «l{3.3aHCKI1H rocy.z:i.apCTBeHHbIH apXHTeKTYPHO- CTpOHTeJibHbIH 

yH11Bepc11TeT>>, npoToKon N2 9 OT 26.02.2026 r . 

IIpHCYTCTBOBano Ha pacrrmpeHHOM 3ace.z:i.aHHH 1 7 qenoBeK, H3 HHX 3 .[l.OKTOpa 

TeXHifqecKHX HayK Ii 1 ,ll.OKTOp cpH3I1KO-MaTeMan:1qecKHX HayK, 10 KaH.[l.H.[l.aTOB 

TexmiqecKHX HayK. Pe3yrrbTaTbI rorrocoBaHH5I: 3a - 17 qenoBeK, npoTHB - HeT, 

B03,ll.ep)KaBrrrnec5I - HeT. 

IIpe.z:i.ce.z:i.aTeJib pacnmpeHHoro 3ace.z:i.aHH5I Kacpe.z:i.poI 

<DKerre306eTOHHbie H KaMeHHbie KOHCTpyK1(HH», 

3aBe.z:i.y1-ow:i:1H: Kacpe.z:i.poH: 

«)Kerre3o6eTOHHbie H KaMeHHbJe KOHCTPYKUHH», 

,ll.OKTOp TeXH11qecKHX HayK no cnel(HaJibHOCTH 05.23.01 (2.1.1) 
«CTpo11TeJibHbie KOHCTPYKUHH, 3.[l.aHH5I 11 coqpy)KeHH51», .z:i.oueHT 
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