
CBE,l(EHIDI 

0 pe3yJihTaTaX ny6mi"l!HOH 3aiiiJITbi JJ:IICCepTal.(IIII 
CyJ~aJILQeBa OJiera BJia~uMuposuqa 

Ha TeMy «,ll,OJifOBe"l!Hbie apXIITeKTypHo-,n:eKopaTIIBHbie nopOlliKOBO-aKTIIBIIpOBaHHbie 
6eTOHbi C IICnOJib30BaHIIeM OTXOJJ:OB KaMHe,n:po6JieHII}[ ropHbiX nopo,n:», 

npe,n:cTaBJieHHOH Ha COIICKaHIIe y"lleHOH CTeneHII KaHJJ:IIJJ:aTa TeXHII"Y:eCKIIX HayK 
no cnel.(IIaJibHOCTII 05.23.05 - CTpOIITeJibHbie MaTepiiaJibi II II3,n:eJIII}[ 

3ace,n:aHIIe JJ:IICCepTal.(IIOHHOfO COBeTa ,ll, 212.184.01 COCTO}[JIOCb 

24 ,n:eKa6p}[ 2015 r., npoToKon N2 35 

CocTaB ,n:IIccepTal.(IIOHHoro coBeTa YTBep)l(,n:eH B KOJIIIqecTBe 21 qenoBeK 

np1IKa30M MIIHIICTepcTBa o6pa3oBaHII}[ II HayKII PocciiHCKOH <l>e,n:epal.(IIII oT 2 
H0}£6p}[ 2012 r. N27141HK ( c II3MeHeHII}[MII cor nacHo np1IKa3a MIIHo6pHayKII PocCIIII 

OT 27 MapTa 2014 r. N21441HK). 

IlpiiCYTCTBOBaJIII Ha 3ace,n:aHIIII 18 "l!JieHOB COBeTa, B TOM "l!IICJJe JJ:OKTOpOB HayK 
no npoqmmo paccMaTpiiBaeMoif ,n:IIccepTal.(IIII - 9: 
1. CKa"IJKOB IOpiiH IleTpOBII"ll 

2. DOJIJJ:bipeB reHHa.IJ:IIH rpiirOpbeBII"ll 

3. JioraHIIHa BaneHTIIHa l1BaHOBHa 

4. EaKyrneB CepreH: BaciiJibeBII"ll 
5. EeperoBoii AneKcaH,n:p MapKOBII"ll 

6. EeperoBoii BIITaJIIIH AneKcaH,n:poBII"ll 

7. ,ll,aHIIJJOB AneKcaH,n:p MaKCIIMOBII"ll 

8. ,ll,eMb}[HOBa BaneHTIIHa Cepa<PIIMOBHa 
9. l1Ball.J,eHKO IOpiiH rpiirOpbeBII"ll 

10. KanarnHIIKOB Bna,n:IIMIIP l1BaHOBII"ll 

11. JlacbKOB HIIKonaii HIIKonaeBII"ll 

12. MaKpiiJJ:IIH HIIKOnaii l1BaHOBII"ll 

13. He)l(,n:aHoB K1Ip1Inn KoHcTaHTIIHOBII"ll 

14. 0B"IJIIHHIIKOB Mropb reopriieBII"ll 

15. Cen}[eB Bna,n:IIMIIP IlaBJIOBII"ll 

16. <l>OKIIH reopriiH AneKCaH,n:pOBII"ll 

1 7. LiepKacoB BaciiJIIIH ,ll,M1Irp1IeBII"ll 

18. illeiiH AneKcaH,n:p l1BaHOBII"ll 

0TCYTCTBOBaJIII: 
1. Eo6pbiiiieB AHaTOJJIIH HIIKonaeBII"ll 

2. Epo<PeeB Bna,n:IIMIIP Tpo<PIIMOBII"ll 

3. MoHaCTbipeB ITaBen Bna,n:IIcnaBOBII"ll 
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3aKJIIOqeuue )J,HccepTauuouuoro coseTa ~ 212.184.01 ua 6a3e 
<j>e)J,epaJihHoro rocy)J.apcTseuuoro 6IO)J,~eTuoro o6pa3oBaTeJibHoro yqpe~euuH 

Bbicrnero npo<J>eccuouaJihHOro o6pa3oBaHHH 
«fiCH3CHCKHH rocy)J,apCTBCHHbiH YHHBepCHTCT apXHTCKryphl H CTpOHTCJibCTBa» 

MuuucTepcTBa o6pa3osauuH u uayKu PoccuucKou <l>e)J.epauuu 
no )J,HccepTauuu ua coucKauue yqeuou cTeneuu KaH)J,H)J,aTa uayK 

o rrp11cy)I(,JJ,eHIHI Cy3,JJ,aJibiJ;eBy Onery Bna,JJ,I1M11pOBWIY, rpa)I(,JJ,aHI1HY 
Pocc11i1cKoi1 <l>e,JJ,epau;1111, y1:IeHOH cTerreHI1 KaH,JJ,I1,JJ,aTa TexHwieCKI1X HayK 

,Il,11CCepTaiJ;115I «,lJ,OJirOBeqHbie apX11TeKTypHO-)J,eKopaTI1BHbie IIOpOiliKOBO-
aKT11B11pOBaHHbie 6eTOHbl C 11CIIOJib30BaHI1eM OTXO)J,OB KaMHe,JJ,p06JieHM5I ropHbiX 
rropo,JJ,», no crreu;MaJibHOCTM 05.23.05 - CTponTeJibHbie MaTepMaJibi M M3,JJ,eJIM5I 
( OTpaCJib HayKM - TeXHI1qeCKMe ), rrpMH5ITa K 3aiiJ;MTe 22 OKT5I6p5I 2015 fO)J,a, IIpOTOKOJI 
N2 32, ,JJ,MccepTaiJ;MOHHbiM coBeToM ,II, 212.184.01 Ha 6a1e cpe,JJ,epaJibHoro 
r ocy,JJ,apcTBeHHoro 6JO,JJ,)I(eTHoro o6pa3oBaTeJibHoro yqpe)I(,JJ,eHI15I BbiCillero 
rrpocpeccnoHaJibHOro o6pa3oBaHM5I «I1eH3eHCKMi1 rocy ,JJ,apcTBeHHbiH ym1Bepc11TeT 
apx 11TeKTYPbi M CTp011TeJibCTBa» MMHMCTepcTBa o6pa3oBaHI15I 11 HayKM Poccni1cKoi1 
<l>e,JJ,epau;M11, 440028, PocCMHCKa5I <l>e,JJ,epaiJ;M5I, r . I1eH3a, yJI. repMaHa TI1TOBa, 28, 
rrpMKa3 MMHMCTepcTBa o6pa3oBaHM5I M HayKM Poccni1cKoi1 <l>e,JJ,epau;nn N27141HK oT 
2. 11.2012 r. (c M3MeHeHM5IMI1 cornacHo rrpMKa3a MnHo6pHayKI1 Poccnn oT 27 MapTa 
2014 r. N21441HK). 

ConcKaTeJib Cy3,JJ,aJibiJ;eB Oner Bna,JJ,MMHpOBMq, 1988 ro,JJ,a po)I(,JJ,eHM5I, B 2011 
ro,JJ,y OKOHqMJI rocy,JJ,apCTBeHHOe o6pa30BaTeJibHOe yqpe)I(,JJ,eHMe BbiCillero 
rrpocpeccnoHaJibHoro o6pa3oBaHM5I «I1eH3eHCKMH rocy,JJ,apcTBeHHbiH YHI1Bepc11TeT 
apXMTeKTypoi 11 CTpOMTeJibCTBa», B 20 14 ro,JJ,y OKOHqMJl oqHyiO acrrnpaHTypy 
I1eH3eHcKoro rocy,JJ,apcTBeHHoro YHMBepcnTeTa apxMTeKTYPhi 11 cTpOMTeJibCTBa, 
pa6oTaeT MH)I(eHepOM-MCCJie)J,OBaTeJieM HayqH0-11CCJie,JJ,OBaTeJibCKOfO CeKTOpa (HJ1C) 
cpe,JJ,epaJibHoro rocy,JJ,apcTBeHHoro 6JO,JJ,)I(eTHoro o6pa3oBaTeJibHoro yqpe)I(,JJ,eHM5I 
BbiCillero o6pa3oBaHM5I «I1eH3eHCKMi1 rocy,JJ,apcTBeHHbiH YHMBepc11TeT apx11TeKTYPbi 11 
cTp011TeJibCTBa» MMHI1CTepcTBa o6pa3oBaHM5I 11 HayKI1 Poccni1cKoi1 <l>e,JJ,epau;I1M. 

,ZJ,nccepTaiJ;M5I BbiiiOJIHeHa Ha Kacpe,JJ,pe «TeXHOJ10fl1M CTpOI1TeJibHbiX 
MaTepMaJIOB M ,JJ,epeB006pa60TKM» B cpe,JJ,epaJibHOM rocy,JJ,apCTBeHHOM 6JO,JJ,)I(eTHOM 
o6pa30BaTeJibHOM yqpe)I(,JJ,eHI1I1 BbiCillero rrpocpeCCI10HaJibHOfO o6pa30BaHM5I 
«I1eH3eHCKMi1 rocy,JJ,apcTBeHHbiH yHMBepci1TeT apxnTeKTYPbi M cTpOI1TeJibCTBa» 
MI1HMCTepcTBa o6pa3oBaHM5I 11 HayKM Poccni1cKoi1 <l>e,JJ,epau;nn. 

HayqHbiH pyKoBO,JJ,MTeJib - ,JJ,OKTop TexHnqecKMX HayK K aJialliHMKOB B na,JJ,MMMP 
I1BaHOBMq, 3aBe,JJ,yiOIIJ;MH Kacpe,JJ,pOH «TeXHOJIOfMM crpOMTeJibHbiX MaTepMaJIOB M 
,JJ,epeBoo6pa6oTKM» cpe,JJ,epaJibHoro rocy,JJ,apcTBeHHoro 6IO,JJ,)I(eTHoro 
o6pa3oBaTeJibHoro yqpe)I(,JJ,eHM5I BbiCillero rrpocpecci10HaJibHoro o6pa3oBaHM5I 
«I1eH3eHCKMi1 rocy,JJ,apcTBeHHbiH yHMBepcnTeT apxnTeKTYPbi 11 cTponTeJibCTBa». 

Ocpnu;11aJibHhie orrrroHeHTbi: 
Xo3MH B a,JJ,MM rpnropbeBnq, )J,OKTOp TeXHiiqecKMX HayK (05.23.05), 

rrpmpeccop, cpe,JJ,epaJibHoe rocy,JJ,apcTBeHHoe 6JO,JJ,)I(eTHoe o6pa3oBaTeJihHoe 



y-qpe)K.n;eHHe BbiCIIIero npo~eCCHOHaiTbHOfO o6pa30BaHH51 «Ka3aHCKHH 

rocy .n;apcTBeHHbiH apxwTeKTypHo-cTpOHTenbHbiH YHHBepcwTen>, 3ase.n;yiOmHif 

Ka~e.n;poif «TexHonorHH cTpOHTenbHbiX MaTepwarroB, H3.n;enwif 11 KOHCTPYKU:Hif»; 
Ey3ynyKoB BHKTop HsaHOBH"ll, .n;oKTOp TexHwqecKHX HayK (05.23.05), 

npo<j:>eccop, <j:>e.n;eparrbHoe rocy.n;apcTBeHHoe 6IO,n;)KeTHoe o6pmosaTenbHoe 
y-qpe)K,ll;eHHe BbiCIIIero npo<j:>eCCHOHaiTbHOfO o6pa30BaHH51 «Mop,n;OBCKHH 

rocy.n;apcTBeHHbiH YHHBepcwTeT HMeHH H.IT. Orapesa», npocpeccop Ka<j:>e.n;pbi 

«<I>H3H"4:eCKOH XHMHH», -
.n;arrw rmno)KHTenbHbie OT3biBbi Ha .n;wccepTau:mo. 
Be.n;yma5I opraHH3aU:H5I, <j:>e.n;eparrbHoe rocy.n;apcTBeHHoe 6IO,n;)KeTHoe 

o6pa30BaTeJ1bHOe y-qpe)K,ll;eHHe BbiCIIIero o6pa30BaHH51 «BopoHe)KCKHH 

rocy.n;apcTBeHHbiH apxwTeKTypHo-cTpOHTenbHbiH YHHBepcHTeT», r. BopoHe)K, B csoeM 
nono)KHTenbHOM 3aKni0"4:eHHH, no.n;nwcaHHOM BnacoBbiM BHKTopoM BacHnbeBH"lleM, 

KaH,ll;H,ll;aTOM TeXHH"lleCKHX HayK (05.23.05), ,ll;OU:eHTOM, 3aBe,n;yiOI.I..(HM Ka<j:>e.n;poif 

«TexHonorHH CTPOHTenbHbiX MaTepwarroB, H3.n;enwif 11 KOHCTPYKU:HH» 11 ITepu:eBbiM 
BHKTopoM THxoHOBH"lleM, .n;oKTopoM TeXHH"l!eCKHX HayK (05.23.05), npo<j:>eccopoM, 

npo<j:>eccopoM Ka<j:>e.n;pbi «TexHonorHH cTpowTenbHbiX MaTepHarros, H3.n;enwif 11 

KOHCTPYKU:HH», yKmarra, "l!TO .n;wccepTaU:HOHHa5I pa6oTa Cy3.n;arrbu:esa Onera 
Bna.n;HMHpOBH"l!a «5IBn5IeTc5I 3aKOH"4:eHHOH Hay"tJHO-KBarrH<j:>HKaU:HOHHoif pa6oToif, 

COOTBeTCTByeT Tpe6oBaHH5IM n.9 «f10J10)KeHH5I 0 npHCY)K,ll;eHHH y"tJeHbiX CTeneHeH», 

npe,ll;o51BJ15IeMbiM K KaH,ll;H,ll;aTCKHM )];HCCepTaU:H51M no MeTO)];OJ10fH"4:eCKOMy H 

MeTO,ll;H"l!eCKOMY ypoBHIO, HOBH3He nony"l!eHHbiX pe3yJ1bTaTOB, 060CHOBaHHOCTH H 

)];OCTOBepHOCTH BbiBO)];OB». 

CowcKaTenb HMeeT 31 ony6nHKOBaHHYIO pa6oTy, B TOM "l!Hcne no TeMe 

)];HCCepTaU:HH 15 pa6oT; pa60T, ony6nHKOBaHHbiX B peu:eH3HpyeMbiX HayqHbiX 
H3.n;aHH51X,- 5; o6mwif o6oeM- 4,375 ne"l!. n., asTopcKHH BKna.n;- 1,682 neq. n.: 

1. Mopo3, M.H. BbiCOKonpoqHbie .n;eKopaTHBHO-oT.n;enoqHbie nosepxHOCTHO­

rw.n;po<j:>o6H3HposaHHbie 6eTOHbi [TeKcT] I M.H. Mopo3, B.H. KarraiiiHHKOB, O.B. 
Cy3.n;arrbu:es, B.C. 51HHH II Per HoHarrbHa5I apxHTeKTypa H cTpOHTenbCTBO. - 2014. -

N~d(18).- C. 18-23. 
2. KarrarnHHKOB, B.H. HaHorH.n;pocHnHKaTHbie TexHonorHH B npoH3Bo.n;cTBe 

6eTOHOB [TeKcT] I B.H. KarraiiiHHKOB, B.T. Epo~ees, M .H. Mopo3, H.IO. Tpo5IHOB, 
B .M. Bono.n;HH, O.B. Cy3.n;arrbu;es II CTPOHTenbHbie MaTepHarrbi. - 2014. - NQ5 . - C. 

88-91. 
3. KarraiiiHHKOB, B.I1. Ponb .n;wcnepcHbiX H TOHK03epHHCTbiX HanonHHTeneH: B 

6eToHax Hosoro noKoneHH5I [TeKcT] I B.M. KarrarnHHKOB, O.B. Cy3.n;arrhues, P.A. 
,z:ljJ5IHHH, r .rr. CexnOC5IH II l13BeCTH51 BbiCIIIHX yqe6HbiX 3aBe.n;eHHH. CTPOHTeJJbCTBO.-

2014. - NQ7.- C. 11-21. 
4. KarrarnHHKOB, B .H. HoBbie npe.n;cTaBneHH5I o MexaHH3Me .n;eifcTBH5I 

cynepnnaCTH~HKaTOpOB, COBMeCTHO pa3MOJ10Tb1X C UeMeHTOM H MHHeparrbHbiMH 

nopo.n;aMH [TeKcT] I B.H. KarraiiiHHKOB, M .H. Mopo3, O.B. TapaKaHoB, ~.B. 

KarraiiiHHKOB, O.B. Cy3.n;arrbu:es II CTPOHTeJJbHbie MaTepHarrbi. - 2014. - NQ9. - C. 70-

75 . 
5. KarrarnHHKOB, B .I1. Mopo30CTOHKOCTb oKparneHHbiX apxwTeKTypHo­

.n;eKopaTHBHbiX nopoiiiKOBO-aKTHBHposaHHbiX necqaHbiX 6eTOHOB [TeKcT] I B.H. 



KaJiaiiiHHKOB, O.B. Cy3.UaJibi.J.eB, M.H. Mopo3, B.B. ITaycK II CTpOI1TeJibHbie 

MaTepHa.Tibi.- 2015.- N23.- C. 16-19. 
Ha .UHccepTaU:I1lO 11 aBTope<fJepaT rwcTyrmJIH OT3biBbi: 

1) 3ase.uYIOru:ero Ka<fJe.upo.H: «CTpOHTeJibHbie MaTepHa.Tibi» HmKeropo.ucKoro 

rocy .uapcTseHHoro apxHTeKTYPHO-cTpOHTeJibHoro yHHBepcHTeTa, .UOKTopa 

TexHwieCKHX HayK, rrpo<fJeccopa CyLJKOBa B.IT.; 2) .UHpeKTopa HayLJHO-

rrpoH3BO.UCTBeHHoro u:eHTpa «CTpOHTeJibCTBO» PoccHiicKo.H: HH:>KeHepHoii aKa.ueMHH 

(r. CaMapa), .UOKTopa TeXHHLJeCKHX HayK, rrpo<fJeccopa ITorrosa B.IT.; 3) 3ase.uyJOru:ero 

Ka<fJe.upo.H: «TexHoJiorHH cTpOHTeJibHoro rrpoH3BO.UCTBa» PocToBcKoro 

rocy.uapcTBeHHoro CTpOHTeJibHoro yHHBepcHTeTa, .UOKTopa TeXHHLJeCKHX HayK, 

rrpo<fJeccopa HecBeTaesa r.B. 4) rrpo<fJeccopa Ka<fJe.upbi «CTpOHTeJibHbie MaTepHa.Tibi» 

PocTOBCKoro rocy.uapcTBeHHoro cTpoHTeJibHoro yHHBepcHTeTa, KaH.UH.UaTa 

TeXHHLJeCKHX HayK lOH.UHHa A.H.; 5) 3ase.uYJOru:ero Ka<fJe.upo.H: «CTpOHTeJibHoe 

MaTepHa.TIOBe,UeHHe, CIIei.J.Ha.TibHbie TeXHOJIOrHH I1 TeXHOJIOrHLJeCKHe KOMIIJieKCbi» 

HsaHOBCKoro rocy.uapcTBeHHoro rroJIHTexHHLJecKoro yHHBepcHTeTa, coseTHHKa 

PAACH, .UOKTopa TeXHHLJeCKHX HayK, rrpo<fJeccopa AKyJioso.H: M .B.; 6) 3ase.uyiOru:ero 

Ka<fJe.upoH «CTpOHTeJibHbie MaTepHa.Tibi I1 CIIeU.HaJibHbie TeXHOJIOrHH» 

BoJirorpa.ucKoro rocy .uapcTBeHHoro apxHTeKTypHo-cTpoHTeJibHoro yHHBepcHTeTa, 

coseTHHKa P AACH, rrpo<fJeccopa AKLiypHHa T.K. 11 .uou.eHTa TOR :>Ke Ka<fJe.upbi, 

KaH.UH.UaTa TeXHHLJeCKHX HayK KoTII51pescKoro A.A; 7) 3ase.uyJOru:ero Ka<fJe.upo.H: 

«CTpOHTeJibHbie MaTepHa.Tibi» lO:>KHO-Ypa.TibCKoro rocy.uapcTBeHHoro yHHBepcHTeTa 

(Hau.HoHaJibHoro HCCJie.uosaTeJibCKoro YHHBepcHTeTa), .UOKTopa TeXHHLJeCKHX HayK, 

rrpo<fJeccopa KpaMap JI.5l. H .uou.eHTa TOH :>Ke Ka<fJe.upbi, KaH.UH.UaTa TeXHHLJeCKHX HayK 

A6bnosa B.A; 8) rrpocpeccopa Ka<fJe.upbi «CTpOHTeJibHbie MaTepHa.Tibi» Ka3aHcKoro 

rocy .uapcTBeHHoro apxHTeKTYPHO-cTpoHTeJibHoro yHHBepcHTeTa, .UOKTopa 

TexHHLJeCKHX HayK, rrpo<fJeccopa PaxHMOBOH H.P. 

XapaKTep scex OT3biBOB rroJIO:>KHTeJibHbiH. KpHTHLJecKHe 3aMeqaHH51, 

HMeiOIJJ;HeC51 B OT3biBaX, KaCaJOTC51: He060CHOBaHHO BbiCOKOH rrpoqHOCTI1 

apXHTeKTypHO-,UeKopaTHBHbiX 6eTOHOB; OTCYTCTBI151 OIIHCaHI151 pe3yJibTaTOB 

KJIHMaTHqecKHX HCIIbiTaHHH IIpH H3yLJeHHI1 aTMoc<fJepOCTOHKOCTH; OTCYTCTBI151 

o<fJopMJieHHoro «Hoy-xay» HJIH rraTeHTa Ha H3o6peTeHHe; H3yqeHH51 CTPYKTYPHOH 

rH,Upo<fJo6H3ai.J.HH; OI.J.eHKI1 peOJIOrHqecKHX KpHTepHeB IIJiaCTH<fJHU:HpOBaHHbiX 

cycrreH3HH, B TOM qJ1CJie BO,UOpe.uyU:HpyJOIJJ;HX 3<fJ<fJeKTOB; HCIIOJib30BaHI151 

cpoToKaTaJIHTHqecKH aKTHBHoro Ti02 B rropoiiiKOBO-aKTHBHpoBaHHbiX 6eToHax 11 ero 

BJIH51HH51 Ha CTPYKTypoo6pa3oBaHHe H KHHeTHKY Ha6opa rrpoqHoCTH; KpHTepHeB 

OI.J.eHKH 3cpcpeKTHBHOCTH pa3pa6oTaHHbiX COCTaBoB; CXeMbl TOIIOJIOrHqecKOH 

CTpyKTypbi IIOpOIIIKOBO-aKTHBHpOBaHHbiX 6eTOHOB; BJIH51HH51 y.ueJibHOH IIOBepXHOCTI1 

KOMIIOHeHTOB COCTaBa 6eTOHOB; 060CHOBaHH51 Bbi6opa MaTepHa.TIOB .UJI51 IIpOBe,UeHH51 

I1CCJie,UOBaHH51. 

Bbr6op ocpHI.J.Ha.TibHbiX orrrroHeHTOB H Be.uyru:e.H: opraHH3ai.J.HH o6ocHOBbiBaeTC5I 

HX KOMIIeTeHTHOCTbiO H IIIHpOKOH H3BeCTHOCTbiO CBOHMH .UOCTH:>KeHH51Ml1 B 

COOTBeTCTBYIOIII;eH OTpaCJII1 HayKH, IIO.UTBep:>K,UeHHOH rry6JIHKaU,H51MI1 B 

COOTBeTCTBYJOIUeH 06JiaCTH HCCJie,UOBaHHH, CIIOC06HOCTbiO OU,eHHTb HayqHyJO I1 

rrpaKTHLJeCKYJO QeHHOCTb .UHCCepTaQHH l1 COrJiaCHeM Ha OIIIIOHHpOBaHHe. 



,[I.MccepTai..J,MOHHbiH COBeT OTMeqaeT, qTO Ha OCHOBaHMM BbiiiOJIHeHHbiX 

COMCKaTeJieMMCCJie~OBaHMH: 

pa3pa6oTaHa Hay~ma.H KOHI..J,eiii..J,M.H C03~aHM.H apXHTeKTypHO-~eKopaTMBHbiX 

IIJiaCTM <}_) MI..J,HpO BaHHbiX IIOpOIIIKO BO-aKTMBHpO BaHHbiX rrecqaHbiX 6eTO H 0 B, 

orrpe~eJI.HJOI.I.l;a.H IIp110p11TeTbl MHKpOTeXHOJIOrMH Ha~ HaHOTeXHOJIOr M.HMM Ha 

COBpeMeHHOM :narre pa3BI1TM.H HayKM 0 6eTOHaX, qTO CB.H3aHO C ~OCTM)I(eHMeM 

BbiCOKOH rrpoqHOCTM, IIJIOTHOCTM, oqeHb MaJIOrO BO~OIIOrJIOill,eHM.H, BbiCOKOH 

MOp030CTOHKOCTI1, HI13K11X yca~oqHbiX ~e<i_)opMai..J,MH rrecqaHbiX 6eTOHOB, B COCTaBe 

~MCIIepCHOH cpa3bl KOTOpbiX CO~ep)l(aTbC.H qacnii..J,bl M11KpOMeTp11qecKoro 

MaCIIITa6HOrO ypoBH.H OT 10 MKM ~0 100 MKM 113 I..J,eMeHTa 11 KaMeHHOH MYKI1, a TaK)I(e 

MI1JIJII1MeTpHqecKI1X TOHK03epHHCTbiX qacTMI..J, rrecKa. OcHOBHa.H M~e.H, o6orall.l;aJOI.I.l;a.H 

HayqHYJO KOHI..J,eiii..J,MJO B pearrM3ai..J,MI1 IIOJiyqeHM.H CaMopacTeKaJOI.I.l;MXC.H, 

CaMOHI1BeJIHpyiOI.I.l;I1XC.H 11 CaMOYIIJIOTH.HIOI.I.l;MXC.H 6eTOHHbiX CMeceM:, COCTOMT B 

o6ecrreqeHMI1 3HaqMTeJibHOrO 06oeMHOrO CO~ep)l(aHM.H BbiCOKOKOHI..J,eHTpHpOBaHHOH, 

arperaTI1BHO-yCTOHqMBOH BO~HO~I1CIIepCHO-TOHK03epH11CTOH cycrreH31111 ~0 80-85 o/o 
OT o6oeMa 6eTOHHOH CMeCM ~JI.H BbiCOKOIIpoqHbiX 6eTOHOB, COCTO.HI.I.l;eH 113 

M11KpOMeTp11qeCKI1X 11 MI1JIJII1MeTp11qecKMX qacTMI..J,, COCTaBJI.HJOI.I.l;MX peOJIOrl1qecKyJO 

ocHosy cMecM. Bbi.HBJieHhi 3aKOHOMepHOCTI1 o6oeMHoro co~ep)l(aHM.H BO~Ho­

~McrrepcHoH COCTaBJI.HJOI.I.l;eH (He MeHee 40%) 11 BO~HO~MCIIepCHO-TOHK03epHHCTOH 

COCTaBJI.HJOill,eH (He MeHee 60o/o) OT 06oeMa rrecqaHbiX 6eTOHHbiX CMeCeH, B 

3aBHCI1MOCTI1 OT CO~ep)l(aHM.H I..J,eMeHTa 11 IIpOeKT11pyeMOH MapK11 6eTOHa; 

rrpe~JIO)I(eHa pa6oqa.H ri1IIOTe3a, 3aKrrJOqaJOI.I.l;a.Hc.H B TOM, qTo ecrr11 nopornKOBO­

aKTI1BHpoBaHHbiH CaMOYIIJIOTH.HJOI.I.l;MHC.H necqaHbiH 6eTOH 11MeeT BbiCOKYJO IIJIOTHOCTb 

2400-2500 Kr/ M 3 IIp11 11CTI1HHOH IIJIOTHOCTM ~MCIIepCHbiX 11 3epH11CTbiX KOMIIOHeHTOB 

2,7-2,9 r/cM3, BO~OIIOrJIOI.I.l;eHMe, He rrpeBbiiiiaJOI.I.l;ee 0,8-1,5 o/o ITO Macce, rrpoqHOCTb 

100-150 Mila, TO OH 6y~eT BbiCOKo<i_}yHKI..J,MOHaJibHbiM, CO BCeMI1 CBOHCTBaMI1, 

o6ecrreqJ1BaJOI.I.l;I1MI1 BbiCOKYJO ~orrroseqHOCTb apXHTeKTypHO-~eKopaTHBHbiX 6eTOHOB 

11 cox paHeHMe Ha ~JII1TeJihHhlH rrep11o~ speMeHM nepsoHaqarrhHoro 3CTeTI1qecKoro 

Bl1~a; 

~OKa3aHbl 3aKOHOMepHOCTI1 IIOJiyqeHM.H BbiCOKocpyHKI..J,I10HaJibHbiX 

CaMOYIIJIOTH.HJOI.I.l;MXC.H IIOpOliiKOBO-aKTI1B11pOBaHHbiX rrecqaHbiX 6eTOHOB C 

3<i_}<i_}eKTI1BHbiMI1 IIJiaCT11<i_}I1KaTopaMM C rrpoqHOCTbJO 100-150 Mila, 3aKJIJOqaJOI.I.l;MeC.H 

B TOM, qTo 06oeMHOe CO~ep)l(aHMe BbiCOKOKOHI..J,eHrp11pOBaHHOH, arperaTI1BHO­

ycT OHqi1BOH BO~HO~I1CIIepCHO-TOHK03epH11CTOH cycneH31111 B CaMOYIIJIOTH.HJOili,I1XC.H 

6eTOHHbiX CMeC.HX ~JI.H BbiCOKOIIpoqHbiX necqaHbiX 6eTOHOB ~OJI)I(HO HaXO~I1TbC.H B 

~Mana3oHe He MeHee 80-85 %; 
~OKa3aHa nepcrreKTI1BHOCTb 11CIIOJib30BaHI1.H HOBbiX 11~eH B HayKe, 

3aKJIJOqaJOI.I.1;11XC.H B TOM, qTo BbiCOKO<i_}yHKI..J,MOHaJibHbie CaMOYIIJIOTH.HJOI.I.l;MeC.H 

IIOpOIIIKOBO-aKTHBHpOBaHHbie rrecqaHbie 6eTOHbi C 3<i_}<i_}eKTI1BHbiMI1 

IIJiaCTI1<}_)11KaTOpaMI1 C npoqHOCTbJO 1 00-15 0 Mila MoryT 6biT b IIOJiyqeHbl Ha OCHOBe 

~MCIIepCHbiX 11 3epH11CTbiX HaiiOJIH.HJOI.I.l;MX KOMIIOHeHTOB 113 ~po6JieHbiX 11 

113MeJibqeHHbiX ropHbiX nopo~ C 3a~aHHOH rpaHyJIOMeTp11eH. f1p0113BO~CTBO TaKHX 

6eTOHOB 6y~eT OCyll.l;eCTBJI.HTbC.H IIO M11KpOTeXHOJIOri1.HM, 6e3 ~o6aBJieHH.H 
~OpOrOCTO.HI.I.1;11X peaKI..J,MOHHO-aKTHBHbiX HaHoqaCTI1I..J, aMop<i_}Horo KpeMHe3eMa (6erra.H 

Ca)l(a, 30Jlb KpeMHeKHCJIOTbl, IIHporeHHOrO KpeMHe3eMa), 6e3 HaHoyrrrepO~HbiX 



qacnUJ, ( O):(HOMepHbiX If MHOrOMepHbiX HaHOTpy6oK, <}lynepeHOB) If HaHOLJaCTifll, 

BepxHero MaClliTa6Horo ypOBH51, rrpHCYTCTBYJOIU,HX B MHKpOKpeMHe3eMe, 

):(erH):(paTHpOBaHHOM KaOJIHHe If T.):(. 3TO onpe):(eJI5IeT rrpHOpHTeThi 

<}lyH):(aMeHTaJibHbiX HayK cpH3HKO-XHMiflf BO):(HO-):(IfCIIepCHbiX CHCTeM If 

IIOBepXHOCTHhiX 51BJieHHH B rrpHJIO)I(eHHif K 6eTOHaM HOBOrO IIOKOJieHH51 If 

nepcneKTHBHOCTb npOH3BO):(CTBa KaK apXHTeKTypHO-):(eKopaTHBHbiX, TaK If 

KOHCTPYKll.HOHHhiX 6eTOHOB, H3rOTOBJieHHhiX c HCIIOJih30BaHHeM He TOJihKO 

KBapU,eBhiX IIeCKOB, HO If ):(p06JieHbiX rreCKOB If3 IIJIOTHbiX ropHbiX IIOpO):(, LJTO 

paCillHp5IeT CblpbeByJO 6a3y C rrpHMeHeHHeM KpyrrHOTOHHa)I(HbiX OTCeBOB 

KaMHe):(p06JieHH51 ropHbiX IIOpO):( cppaKU,HH 0-5 MM; 

BBe):(eHhl HOBbie IIOH5ITH51 11 TepMHHhi, TaKHe KaK: cycneH3HOHHbie 6eTOHHhie 

CMeCH, 6eTOHHbie CMeCH C IIOBbiilleHHbiM CO):(ep)l(aHHeM cycneH3IfOHHOH 

COCTaBJI51JOIU,eH, MHKpOTeXHOJIOrHH 6eTOHOB, IIOpOillKOBO-aKTHBHpOBaHHhie 6eTOHni; 

3aMeH51JOIU,He TPaKTOBKH CTapniX noH5ITHH - 6eTOHhi c ):(HcnepCHhiM HarroJIHHTeneM, 

6eTOHhl C ):(IfCIIepCHbiMH HHepTHbiMif ):(06aBKaMH. 

TeopeTHLJecKa51 3HaLJHMOCTh Hccne):(OBaHH51 o6ocHoBaHa TeM, LJTO : 

):(OKa3aHa CB513b peOTeXHOJIOrHLJeCKHX IIOKa3aTeJieH 6eTOHHhiX CMeceif C 

06oeMHbiM CO):(ep)l(aHHeM BO):(HO):(HCIIepCHbiX cycneH3HOHHhiX COCTaBJI5IlOill,HX, C 

BbiCOKHM 06oeMHbiM CO):(ep)l(aHHeM TBep):(OH cpa3bl B apXHTeKTypHO-):(eKopaTHBHbiX 

6eTOHHhiX CMeC51X, BbiCOKOH IIJIOTHOCTblO 6eTOHOB, C BbiCOKOH IIpOLJHOCThlO If C 

cpopcHpOBaHHhiMH pe)I(HMaMH HapacTaHH51 paHHeH ( cyTOLJHOH) npOLJHOCTif 6eTOHOB, 

):(OCTHraJOIU,eH 55-60 o/o (55-85 Mila) OT HOpMHpOBaHHOH 28 cyTOLJHOH, 

paCillHp5IIOIU,a51 npe):(CTaBJieHHe 0 6eTOHaX HOBOrO IIOKOJieHH51 If HX BbiCOKHX cpH3HKO­

TeXHHLJeCKHX IIOKa3aTeJI5IX; 

npHMeHHTeJihHO K npo6JieMaTHKe ):(HCCepTaU,Hlf pe3yJinTaTHBHO (3cpcpeKTHBHO, 

TO eCTb C IIOJiyLJeHH:eM 06Jia):(alOIU,HX HOBH3HOH pe3yJinTaTOB) HCIIOJlb30BaH KOMIIJieKC 

cyiU,eCTBYJOIU,HX 6a30BbiX MeTO):(OB IfCCJie):(OBaHH51, B TOM LJHCJie peHTreHOcpa30BhiH 

MeTO):( aHaJIH3a COCTaBa, a TaK)I(e KOMIIJieKC OT):(eJibHbiX MeTO):(OB HCCJie):(OBaHHH, 

pa3pa6oTaHHbiX aBTOpOM, B LJaCTHOCTH, OU,eHKif BO):(OIIOrJIOIU,eHH51 Ha e):(HHHU,y 

IIJIOIU,a):(H IIOBepXHOCTH; 

If3JIO)I(eHbl ):(0Ka3aTeJibCTBa 3HaLJHMOCTif BJ11151HH51 pa3pa6oTaHHOH 

rrpHHU,HIIHaJibHO HOBOH peU,errTyphl 6eTOHOB, ):(HCrrepCHOro If 3epHHCTOrO COCTaBa 

KOMIIOHeHTOB Ha CHif)l(eHH:e IIOpHCTOCTH, BO):(OIIOrJIOIU,eHH51, He npeBhiillaJOIU,ero 0,8-
1 ,5 o/o ITO Macce, Ha IIOBhiilleHHe MOp030CTOHKOCTH ):(0 1000 ll,HKJIOB If Bblllle 

nonepeMeHHOrO 3aMOpa)I(H:BaHH51-0TTaHBaHH51 o6pa3U,OB C COXpaHeHHeM BhiCOKOH 

rrpOLJHOCTif IIOCJie HCIIbiTaHH51 Ha MOp030CTOHKOCTh; 

pacKpbiThi: rrpOTHBOpeLJHe, CB513aHHOe C rrpHpOCTOM MaCChi o6pa3ll,OB If 

npoLJHOCTH B rrpouecce nonepeMeHHoro 3aMopa)I(HBaHH51-oTTaHBaHH51, 

o6yCJIOBJieHHOe OTCYTCTBHeM ):(eCTpyKTHBHhiX ():(erH):(pa):(aU,HOHHbiX) rrpoU,eCCOB OT 

):(eHCTBH51 MOp03a; rrpOTHBOpeqlfe TeOpHH arperaTHBHOH ycTOHLJHBOCTif npe):(eJibHO­

KOHU,eHTpHpOBaHHbiX BO):(HO-):(HCIIepCHbiX CHCTeM If BbiCOKOH Ce):(H:MeHTaU,HOHHOH 

ycTO-HLJHBOCTif npH HaJIHLJiflf B COCTaBe 6eTOHHhiX CMeCeH 3epHHCThiX BKJIJOLJeHHH 

rrecKa-3arroJIHHTeJI51; 



H3y"lleHbi reHeTH"lleCKHe .HBJieHH.H 3aMe.n:JieHHoro o6pa3oBaHH.H HOBOH cpa3oi npH 

BBe.n:eHHH B 6eTOH KaTaJIHTH"l!eCKH-aKTHBHOfO .lJ:HOKCH.lJ:a THTaHa, 3KOJIOfH"l!eCKH 

o6JiaropmKHBaiOIIJ;ero 3arp.H3HeHHbiH B03.1J:YX ropO.lJ:CKHX TeppHTOpHil; 

npOBe.lJ:eHa M0.1J:epHH3aL(H.H HH)I(eHepHOfO MeTO.lJ:a OL(eHKH paCTeKaeMOCTH 

nec"llaHDIX 6eTOHHbiX cMeceH: H3 KOHyca XerepMaHHa, 3aKJIIO"llaiOIIJ;a.Hc.H B 3aMeHe 

KOHyca XerepMaHHa Ha MaJibiH KOHyc, no.n:o6HbiH CTaH.n:apTHOMY, HO C MeHblllHM 

06neMOM, .lJ:JI.H npe.n:BapHTeJibHOfO onpe.n:eJieHH.H KOHCHCTeHU:HH C OL(eHKOH 

CaMopaCTeKaeMOCTH CaMoynJIOTH.HlOIIJ;HXC.H nec"llaHbiX 6eTOHHbiX CMeceH:. 

Y CTaHOBJieHa KOppeJI.HL(HOHHa.H 3aBHCHMOCTb nOKa3aTeJieH paCTeKaeMOCTH 6eTOHHbiX 

CMeceH:, noJiy"lleHHbiX pa3HbiMH MeTO.lJ:aMH. 

3Ha"lleHHe noJiy"lleHHbiX COHCKaTeJieM pe3yJioTaTOB HCCJie.lJ:OBaHH.H .lJ:JI.H 

npaKTHKH nO.lJ:TBep)l(.lJ:aeTC.H TeM, "liTO: 

pa3pa6oTaHa H BHe.n:peHa B npOH3B0.1J:CTBO 000 «11HHOBaL(HOHHbie 

TeXHOJIOfHH» TeXHOJIOfH.H H3fOTOBJieHH.H MaJibiX apXHTeKTypHbiX <PopM H 6eTOHHbiX 

6 JIOKOB c .n:eKopaTHBHOH noBepxHOCTbiO, HMHTHPYIOIIJ:eil noBepxHOCTb rpaHHTa, .n:mi 

nocTaMeHTa MOHyMeHTaJibHOfO apXHTeKTypHO-CKYJibnTypHOfO aHCaM6JI.H «IlaM.HTHHK 

pyccKoMy nHcaTeJIIO A.H. KynpHHY» (c. HapoB"llaT, IleH3eHcKa.H o6nacTo); 

onpe.n:eJieHbi nepcneKTHBbi npaKTH"llecKoro HcnoJib30BaHH.H TeopHH noJiy"lleHH.H 

BbiCOKOnpO"l!HbiX apXHTeKTypHO-.1J:eKopaTHBHbiX CaMoynJIOTH.HlOI.IJ;HXC.H neclfaHbiX 

6eTOHOB, B TOM "l!HCJie, H3 .lJ:HCnepCHbiX MOJIOTbiX H 3epHHCTbiX .n:po6JieHbiX neCKOB, 

nOJIY"lJeHHbiX H3 oTceBoB KaMHe.n:po6JieHH.H nJIOTHbiX ropHoiX nopo.n:. TeopH.H, 

TeXHOJIOfH.H H peu;enTypa C03.1J:aHH.H apXHTeKTypHO-.lJ:eKopaTHBHbiX BbiCOKOnpOLIHbiX 

6eTOHOB noJIHOCTbiO pacnpocTpaH.HeTC.H Ha npoH3BO.lJ:CTBO KOHCTPYKU:HOHHbiX 

BbiCOKOnpO"l!HbiX 6eTOHOB .lJ:JI.H CTpOHTeJibCTBa, H npe.n:eJibl HX npHMeHeHH.H 

.lJ:OCTaTO"l!HO lllHpOKH; 

C03.1J:aHa MO.lJ:eJib 3<P<l>eKTHBHOfO npHMeHeHH.H 3HaHHH 0 KOMnOHeHTHOM 

COCTaBe, TOnOJIOfH"l!eCKOH CTpyKType, peOJIOfHH, nJIOTHOCTH 6eTOHHbiX CMecei1: H 

npO"l!HOCTH, BO.lJ:OnOrJIOI.IJ;eHHH, MOp030CTOHKOCTH BbiCOKOcpyHKU:HOHaJihHhiX 

BhiCOKOnpO"l!HbiX CaMoynJIOTH.HlOIIJ;HXC.H 6eTOHOB, paClllHp.HIOI.IJ;HX npe.lJ:CTaBJieHHe 

HayKH 0 6eTOHe - 6eTOHOBe.1J:eHHH; 

npe.lJ:CTaBJieHbl peKOMeH.n:aU:HH no noJiy"l!eHHIO BhiCOKOnpO"l!HhiX 

CaMoynJIOTH.HlOIIJ;HXC.H nopOlllKOBO-aKTHBHpOBaHHbiX 6eTOHOB, He TOJibKO 

apxHTeKTypHo-.n:eKopaTHBHbiX, Ho H KOHcrpyKU:HOHHbiX npH .n:HcnepcHoM HJIH 

c Tep)I(HeBOM apMHpoBaHHH. Pe3yJioTaThi .lJ:HCcepTaU:HOHHOH pa6oThi u:enecoo6pa3HO 

HCnOJib30BaTb B a.lJ:MHHHCrpaTHBHbiX perHOHaX, 06Jia.lJ:alOIIJ;HX KapoepaMH nJIOTHhiX 

H3BeCTH.HKOB, .lJ:JI.H nOJiy"l!eHH.H BCeH raMMbi .lJ:HCnepCHhiX, TOHK03epHHCTbiX, 

3epHHCTbiX KOMnOHeHTOB .lJ:JI.H H3fOTOBJieHH.H BbiCOKOcpyHKU:HOHaJihHbiX nopOlllKOBO­

aKTHBHpOBaHHbiX 6eTOHOB HOBOfO nOKOJieHH.H; 

npe.lJ:CTaBJieHa MeTO.lJ:OJIOfH"l!eCKa.H OCHOBa .lJ:JI.H npO.lJ:OJI)I(eHH.H HCCJie.lJ:OBaHHH 

HeH3y"l!eHHbiX B pa6oTe <l>H3HKO-TeXHH"l!eCKHX nOKa3aTeJieH 6eTOHa: npO"l!HOCTH Ha 

oceBoe pacT.H)I(eHHe, MO.lJ:YJI.H ynpyrocTH, Ko3<P<l>HU:HeHTa IlyaccoHa, npe.n:eJihHOH 

C)I(HMaeMOCTH H paCT.H)I(HMOCTH H .n:pyroe. 

Ou;eHKa .n:ocToBepHOCTH pe3yJioTaTOB HccJie.n:oBaHH.H Bbi.HBHJia: 

pe3yJioTaTbi 3KCTiepHMeHTaJibHbiX .lJ:aHHbiX noJiy"lleHbi no CTaH.n:apTHbiM 

BbiCOKOHH<l>OpMaTHBHbiM MeTO.lJ:aM Ha BbiCOKOTO"l!HOM o6opy.1J:OBaHHH, npollle.lJ:llleM 



MeTpOJIOnrqecKyiO llOBepKy, ll0Ka3aHa CXO.ll:11MOCTb 11 BOCIIp0113BO.ll:11MOCTb 60JibiiiOrO 

l.J11CJia 3KCIIep11MeHTaJibHbiX .n:aHHbiX; 

TeOp115I IIOCTpOeHa Ha 113BeCTHbiX <t>aKTaX 11 He IIpOT11BOpel.J11T 113BeCTHbiM 

3aKOHaM 11 TeOp115IM OTel.JeCTBeHHbiX 11 3apy6e)KHhiX yLJeHbiX; 

11.ll:e5I 6a311pyeTC5I Ha aHaJI113e 11 o6o6lll,eH1111 pe3yJibTaTOB .ll:OCT11)KeH11H 

11CCJie.ll:OBaTeJieH, pa6oTaiOlli,11X B TeXH11l.JeCK11X 11 X11M11l.JeCK11X OTpaCJI5IX HayK; 

11CnOJib30BaHbi COBpeMeHHbie MeTO.ll:11K11 c6opa 11 o6pa60TKI1 HH<i>OpMaU:11I1 C 

IIp11MeHeH11eM 3JieKTpOHHO-Bbll.J11CJI11TeJihHhiX Malll11H. 

J111l.JHbiH BKJia.n: C011CKaTeJI5I COCT011T B Bhi6ope HanpaBJieH11H, MeTO.ll:OB 11 

cpe.[(CTB 3KCrrep11MeHTaJibHhiX 11CCJie.[(OBaH11H, npoBe.[(eH1111 3KCIIep11MeHTaJibHhiX 

11CCJie.[(OBaH11H, nOJIYLJeH1111, o6pa60TKe 11 11HTeprrpeTaU:1111 pe3yJihTaTOB 

HCCJie.n:oBaHHH, <PopMyJI11poBaH1111 BhiBO.ll:OB, ny6JI11KaU:1111 Tpy.n;oB, oTpa)KaEOlli,11X 

OCHOBHhie BbiBO.[(bl, yLJaCT1111 B o6Cy)K.[(eH1111 11 BHe.n;peH11I1 IIOJiyl.JeHHbiX pe3yJibTaTOB. 

Ha 3ace.n;aHH11 24 .n;eKa6p5I 2015 ro.n:a .n:11ccepTaU:HOHHhiH co BeT npHH5IJI 

peiiieH11e np11cy.n;11Th Cy3.ll:aJihU:eBy O.B. yLJeHYJO cTerreHh KaH.n:H.n;aTa TeXHHLJeCKHX 

HayK. 

Tip11 npoBe.n;eH1111 TaHHOrO rOJIOCOBaHH5I .ll:11CCepTaU:110HHbiH COBeT B 

KOJIHl.JeCTBe 18 l.JeJIOBeK, 113 H11X 9 .[(OKTOpOB HayK no cneU:11aJibHOCT11 05.23.01 
CTp011TeJibHhie KOHCTPYKU:1111, 3.ll:aH115I 11 coopy)KeHH5I ( oTpacJib HayK11 

TexH11l.JeCK11e), 9 .n;oKTopoB HayK no crreu;11aJihHOCTH 05.23.05 - CTp011TeJihHhie 

MaTep11aJibi 11 113.ll:eJIH5I ( OTpaCJib HayK11 - TeXH11l.JeCK11e ), yLJaCTBOBaBIII11X B 3ace.n;aHI111, 

113 21 l.JeJIOBeKa, BX0.[(5Illi,11X B COCTaB CO BeTa, nporOJIOCOBaJI11: 3a - 17, IIpOT11B - 1, 
He.[(eHCTB11TeJihHbiX 6IOJIJieTeHeH - HeT. 

Tipe.n:ce.n:aTeJih 

.n:11 ccepTaU:11 o HH oro co BeTa 

Y LJeHhiH ceKpeTaph 

.[(I1CCepTaU:110HHOrO COBeTa ~-

CKal.JKOB IOpHn TieTpOB11l.J 

EaKyiiieB Cepren Bac11JiheBHLJ 

25 .n;eKa6p5I 2015 ro.n:a 


