
OT3biB 
oqm:o;HaJihHOrO onnoHeHTa Ha .IJ:HCCepTaiJ;HOHHYJO pa6oTy 

Ko63eBa Ba;::t;uMa AJieKceeBuqa Ha TeMy 

«BbiCOKOKOHIJ;CHTpHpOBaHHaH aJIIOMOCHJIHKaTHaH BH~yii.J,aH 
cycneu3HH H3 rpauo;::t;uopuTa u neuo6eTou ua ee ocuoBe», npe.n;cTaBJieHHYIO 

Ha COHCKaHHe yqeHOH CTeneHH KaH,n;H,n;aTa TeXHHqecKHX HayK 

no cneu;HarrhHOCTH 05.23.05- CTpOHTeJihHhie MaTepHarrhi H H3.n;emrn 

,I:(JI51 no,n;rOTOBKH OT3hiBa npe,n;CTaBJieHbi: 

- .IJ:HCCepTaiJ;HOHHa51 pa6oTa, COCT051Iu;a51 H3 BBe,n;eHH51, 5 rJiaB, 3aKJIIOqeHH51, 

CnHCKa JIHTepaTyphl H3 180 HaHMeHOBaHHH H 11 rrpHJIO)l(eHHH. Pa6oTa 06'beMOM 209 
CTpaHHIJ; MaiiiHHOnHCHOrO TeKCTa BKJIIOqaeT 41 Ta6JIHIJ;y H 51 pHCYHOK; 

- aBTOpecpepaT .IJ:HCCepTaiJ;HH. 

AKTYAJibHOCTh TEMbl )l;HCCEPTAIJ;HOHHOH PAJ>OThl 

Pa3pa60TKa HHHOBaiJ;HOHHhlX TeXHOJIOrHH npOH3BO.IJ:CTBa H HCnOJih30BaHHe 

3cpcpeKTHBHhiX CTpOHTeJibHhiX MaTepHaJIOB C BhiCOKHM ypOBHeM H CTa6HJihHOCThiO 

KaqecTBa, HH3KOH CTOHMOCThiO H MaJIOH 3HeproeMKOCThiO nOJIO)l(HTeJibHO OTpa)l(aeT

C51 Ha KOHKypeHTHOH cnoco6HOCTH npo,n;yKIJ;HH, pecypco- H 3Heproc6epe)l(eHHH B 

cTpOHTeJihCTBe, qTo 51BJI51eTc51 Ba)l(HOH 3a.n;aqeif HayKH H 3KOHOMHKH PoccHH. ,I:(JI51 

peiiieHH51 npo6JieM TenJio3aiiJ;HThi npH ycTpoiicTBe orpa)l(.n;aroiiJ;HX KOHCTPYKIJ;HH 

3.IJ:aHHH 3cpcpeKTHBHO HCnOJib30BaTb nopH30BaHHbie TenJIOH30JI51ll;HOHHbie 6eTOHhl B 

rrpOH3BO.IJ:CTBe 6JIOKOB HJIH nJIHT C MaKCHMaJihHhiM HCnOJih30BaHHeM MeCTHhiX npH

pO.IJ:HhiX MaTepHaJIOB H no6oqHbiX npo,n;yKTOB rrpOMhiiiiJieHHOCTH. ,I:(JI51 H3rOTOBJieHH51 

H3.IJ:eJIHH H3 neHo6eTOHOB B CTpOHTeJibCTBe npHMeH51IOT npeHMyiiJ;eCTBeHHO 

06)l(HrOBbie B51)l(YIIJ;He - :o;eMeHThi, o6Jia,n;aiOIIJ;He BhiCOKOH 3HeproeMKOCThiO ( 1680 
Kl3T.q/M

3
) H CTOHMOCTbiO. 

,I:(HccepTa:o;HoHHa51 pa6oTa Ko63eBa Ba.n;HMa AneKceesHqa nocB51IIJ;eHa 

peiiieHHIO npo6JieMbl ynpaBJieHH51 KaqecTBOM H 3cpcpeKTHBHOCTH 6e3IJ;eMeHTHhiX 

neHo6eTOHOB Ha OCHOBe BhiCOKOKOHIJ;eHTPHPOBaHHOH aJIIOMOCHJIHKaTHOH B51)l(YIIJ;eH 

cycrreH3HH H3 rpaHO.IJ:HOpHTOB, npHMeH5IeMbiX .IJ:JI51 H3rOTOBJieHH51 orpa)l(,n;aiOIIJ;HX 

KOHCTpyKIJ;HH 3,n;aHHH. 

Pa3pa6oTaHHhie paHee BhiCOKOKOH:o;eHTpHposaHHhie H HaHOCTPYK-

TypHposaHHbie B51)l(YIIJ;He Ha OCHOBe CHJIHKaTHOrO (KBapu;) H aJIIOMOCHJIHKaTHOrO 

(rpaHHT, nepJIHT) rrpHpO.IJ:HOrO Cblpb51 no TeXHOJIOrHH TOHKOrO MOKporo 

H3MeJibqeHH51 He noJiyqHJIH IIIHpOKOrO pacnpOCTPaHeHH51 B rrpOH3BO.IJ:CTBe 

CTpOHTeJibHbiX MaTepHaJIOB H3-3a orpaHHqeHHOCTH H HepaBHOMepHoro 

TeppHTOpHarrbHoro pacnpe.n;eneHH51 CbipbeBhiX pecypcos. KpoMe Toro, HMeiOIIJ;HeC51 

HayqHbie pe3yJihTaThl H npaKTHqecKHe peKOMeH.n;aiJ;HH He n03BOJI51IOT B nOJIHOM 

06'heMe OCyiiJ;eCTBJI51Tb ynpaBJieHHe npou;eccaMH H3rOTOBJieHH51 CTpOHTeJibHhiX 

IIHJ!HC*MirOtVAAPCTBIH~ 
Y_.IPC~TET APlU!TUTY!t'hl 

M CTPOS.T£flbCTBA 

~.NE 5M{ 
t..£2.» OC zvo/tl 
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M3.n:emrH: M KOHCTPYKU:MM, y.n:oBJieTBOpHIOIII;MX Tpe6osaHMHM TeXHMqecKMX 

perJiaMeHTOB, HaJJ;MOHaJibHbiX CTaH.n:apTOB M CBO.ll:OB rrpaBMJI. 

B .ll:MCCepTaJJ;MOHHOM pa6oTe B KatieCTBe MCXO.ll:HOrO CbipbH .D:JIH M3rOTOBJieHMH 

Bbi COKOKOHJJ;eHTpHpOBaHHbiX BH)l(YIII;MX cycrreH3MM rrpe.ll:JIO)l(eHO MCITOJib30BaTb 

OTCeBbl .n:po6JieHMH rpaHO.ll:MOpMTOB. I1HHOBaJJ;MOHHbie TeXHOJIOrMM MOKpOrO 

M3MeJibqeHMH rrecqaHbiX cppaKJJ;MM rpaHMTOM.ll:OB COBMeCTHO C MO.ll:McpMJJ;MpyiOIII;MMM 

.n:o6aBKaMM, rrpou;ecCbl CTpyKTypoo6pa30BaHMH M KaqecTBeHHbie xapaKTepMCTMKM 

3aTBep.n:esruell: BbiCOKOKOHJJ;eHTpMpOBaHHOM aJIIOMOCMJIMKaTHOM BH)l(yiiJ;eM 

cycrreH3MM (BABC), a TaK)l(e rrpou;ecCbl M3rOTOBJieHMH M CBOMCTBa rreHo6eTOHa Ha ee 

OCHOBe paHee He M3yqaJIMCb M HBJIHIOTCH aKTYaJibHbiMM .Zl:JlH pa3BMTMH CTPOMTeJibHOM 

MH.ll:YCTpMM M pecypCHOrO o6ecrreqeHMH o6oeKTOB CTpOMTeJibCTBa. 

Pa6oTa BDIITOJIHHJiaco rrpM cpHHaHcosoll: rro.n:.n:ep)l(Ke MMHMCTepcTBa o6pa3oBa

HMH M HayKM P<D B paMKax rocy.n:apcTBeHHoro 3a.n:aHMH, .n:orosop N27.872.2017/4.6. 

OJ>IIJ;MI XAP AKTEPHCTHKA P AJ>OThl 

Bo BBeoeuuu o6ocHoBaHa aKTYaJihHOCTh TeMbi MCCJie.n:osaHMH, ccpopMyJIMposa

Hhi CTeiTeHh ee 060CHOBaHHOCTM, JJ;eJib M 3a.n:aqM MCCJie.ll:OBaHMM, HayqHaH HOBM3Ha, 

TeopeTMqecKaH M rrpaKTMqecKaH 3HaqMMOCTb, MeTO.ll:OJIOrMH M MeTO.ll:bl MCCJie.ll:OBa

HMM, orrpe.n:eJieHbl OCHOBHbie fiOJIO)l(eHMH, BbiHOCMMble Ha 3aiii;MTy, rrpe.n:cTaBJieHbl 

CBe.n:eHMH 0 CTeiTeHM .ll:OCTOBepHOCTM ITOJiyqeHHbiX pe3yJioTaTOB, arrpo6aJJ;MM M BHe.n:

peHMH pe3yJioTaTOB MCCJie,noBaHMM. 

B nepBoii maBe paccMOTPeHDI TeH.n:eHJJ;MM M oco6eHHOCTM rrpoM3BO.ll:CTBa M 

rrpMMeHeHMH 6ecu;eMeHTHbiX BH)l(YIIJ;MX. IJOKa3aHa He06XO.ll:MMOCTb M 3cpcpeKTMB

HOCTb pa3BMTMH M COBepiiieHCTBOBaHMH MHHOBaJJ;MOHHbiX TeXHOJIOrMM rrpOM3BO.ll:CTBa 

MaJI03HeproeMKMX CTpOMTeJibHbiX BH)l(YIIJ;MX C MCITOJib30BaHMeM CMJIMKaTHOrO M 

aJIIOMOCMJIMKaTHOrO ITpHpO.ll:HOrO CblpbH, a TaK)l(e rro6oqHbiX rrpo.n:yKTOB rrpOMbiiii

JieHHOCTM, y.n:osJieTBopHIOIII;MX Tpe6osaHMHM .D:JIH M3rOTOBJieHMH TerrJio3aiii;MTHhiX M3-

,neJIMM Ha MX OCHOBe. 

CoMcKaTeJib y6e.n:MTeJibHO .n:oKa3hiBaeT Heo6xo.n:MMOCTh pacrnMpeHMH Coipoesoll: 

6a3oi rrpoM3BO.ll:CTBa BABC rryTeM MCITOJih30BaHMH OTcesos .n:po6JieHMH rpaHO.ll:MOpM

TOB M He06XO.ll:MMOCTb rrpose.n:eHMH KOMITJieKCHbiX MCCJie.ll:OBaHMM TeXHOJIOrMtieCKMX 

rrpou;eccos M3rOTOBJieHMH M CTPYKTypoo6pa3oBaHMH BhiCOKOKOHJJ;eHTPMPOBaHHhiX 

BH)l(YIIJ;MX cycrreH3MM C yqeTOM .Zl:aJihHeMIIIero MX MCITOJib30BaHMH B rrpOM3BO.ll:CTBe 

rreHo6eTOHOB. IIpoaHaJIM3MposaHDI TexHoJiorMqecKMe cpaKTopDI M MO.ll:McpMU:MPYID

III;Me .n:o6aBKM, BJIMHIOIII;Me Ha KaqecTBO · BH)l(YIIJ;MX M rreH06eTOHOB. 

IIo MToraM rrpose.n:eHHoro o63opa paccMaTpMsaeMoll: rrpo6JieMhi ccpopMyJIMpo

BaHbi JJ;eJib M 3a.n:aqM MCCJie.ll:OBaHMM. 

Bo Bmopoii maBe rrpMse.n:eHDI xapaKTepMCTMKM MaTepMaJIOB, MCITOJio3yeMDIX 

rrpM pa3pa6oTKe M MCCJie.n:osaHMHX BABC, a TaK)l(e rreHo6eTOHOB. ,[(JIH ycTaHOBJieHMH 

3aKOHOMepHocTell: cTpyKTypoo6pa3oBaHMH BH)l(YIIJ;MX, a TaK)l(e .nocTMrHyToiX rrapa

MeTpos KatieCTBa MaTepMaJIOB MCITOJib30BaJIMCb CTaH.n:apTHbie MeTO.ll:MKM MCITbiTaHMM, 

perJiaMeHTMposaHHbie HaJJ;MOHaJihHhiMM cTaH.n:apTaMM, BhiCOKOTOtiHhie MHCTPYMeH-

2 



TaJibHbie H cpaBHHTeJibHbie MeTO)l;bi HCCJie)l;OBaHHM, COBpeMeHHbie <lJH3HKO

XHMHqecKHe MeTO)l;bi HCCJie)l;OBaHHM H HCnOJio3yeMbie npH60pbi. ITpHBe,n:eHbi CBe,n:e

HH5l, nO)l;TBep)l(,n:aiOIIIHe )l;OCTOBepHOCTb nonyqeHHbiX pe3yJioTaTOB. 

B mpembeM pa:JdeJle npHBe.n;eHbi TexHonorHqecKHe oco6eHHOCTH H3rOTOBJie

HH5l BbiCOKOKOHI(eHTPHPOBaHHOM aJIIOMOCHJIHKaTHOM B5J)I(YIIIeM cycneH3HH Ha OCHO

Be OTCeBa ,n:po6JieHH5l rpaHO)l;HOpHTa, a TaK)I(e ee CBOMCTBa npHMeHHTeJibHO K npOH3-

BO)l;CTBY neHo6eToHa. lbroTOBJieHHe BABC ocyiiieCTBJI5leTc5l o.n;HocTa,n:HiiHI>IM H3-

MeJibqeHHeM rpaHO)l;HOpHTa C pa3MepaMH 3epeH 6onee 1,25 MM B rnapOBOM MeJibHH

l(e B BO)l;HOM cpe,n:e B TeqeHHe 12 qacOB. 

TaK KaK npH H3MeJII>qeHHH B5J)I(YIIIero npoHcxo,n:HT pa3pyrneHHe KpHCTaJIJIWie

cKoii peiiieTKH, pa3pbiB Me)I(MOJieKyJIHpHbiX CB5!3eM H ,n:p. aBTOpOM npe,n:JIO)I(eHO B Ka

qecTBe napaMeTpa ynpaBJieHH5I KaqecTBOM B5J)I(YIIIero HcnoJib30BaTb ero 3HepreTH

qecKHe XapaKTepHCTHKH: CB060,n:Ha5l nOBepXHOCTHa5l 3HeprH5I, KpaeBOM yroJI CMaqH

BaHH5I, noBepXHOCTHOe HaT5J)I(eHHe, H306apHO-H30TepMHqecKHM noTeHI(HaJI. ITo Be

JIHqHHe H3MeHeHH5I CB060)l;HOM nOBepXHOCTHOM 3HeprHH H H306apHO

H30TepMHqecKOfO noTeHI(HaJia ycTaHOBJieHO, qTo pal(HOHaJibHOe BpeM5l H3MeJibqe

HH5l B5J)I(YIIIero 11 qacoB, npH 3TOM o6ecneqHBaeTC5l MaKCHMaJibHa5l npoqHOCTb 

5 Mila «BDicyrneHHbiX» o6pa3l(OB B5J)I(YIIIero. ITpH o.n;HocTa,n:HiiHoii TexHonorHH H3-

MeJioqeHH5l rpaHo,n:HopHTa B BO,n:Hoii cpe.n;e o6ecneqHBaeTC5l paBHOMepHoe pacnpe.n;e

JieHHe B 06neMe MeJIKHX <iJpaKI(HM 100 HM - 2,5 MKM, qTo 6naronpH5ITHO BJIH5feT Ha 

<iJopMHpOBaHHe nJIOTHOM ynaKOBKH qacTHI( B 3aTBep,n:eBIIIeM o6pa3l(e. 

ITpoBe,n:eHbi HCCJie)l;OBaHH5I no BJIH5IHHIO nOJIHBHHHJIOBOfO CnHpTa (ITBC) Ha 

cTa6HJIH3al(HIO arriOMOCHJIHKaTHOM BH)I(YIIIeii cycneH3HH c B/T 0,34, 0,36, 0.37 H 

npe,n:JIO)I(eH MexaHH3M B3aHMo.n;eiicTBH5l ITBC c qacTHI(aMH BH)I(YIIIeii cycneH3HH. 

C HcnoJib30BaHHeM P<l>A 6omo ycTaHoBJieHo, qTo B npou:ecce TBep,n:eHH5f 

yMeHbiiiaeTC5l CO,n:ep)l(aHHe KOJIJIOH)l;HOM COCTaBJI5IIOIIIeM H yBeJIHqHBaeTC5l KOHI(eH

Tpal(H5f KpHCTaJIJIHqeCKHX KOMnOHeHTOB KBapl(a H noJieBOfO IIInaTa, qTO n03BOJIHJIO 

aBTopy npe,n:JIO)I(HTb MexaHH3M CTPYKTypoo6pa3oBaHH5l BABC: 

ITo co.n;ep)l(aHHIO ecTeCTBeHHbiX pa,n:HOHYKJIH)l;OB H TOKcHqHoCTH BbiCOKOKOH

u:eHTpHpoBaHHa5f aJIIOMOCHJIHKaTHa5l B5J)I(YIIIa5l cycneH3H5I Y.ll:OBJieTBOp5IeT CaHHTap

HO-rHrHeHHqeCKHM Tpe6oBaHH5IM. 

B ttemeepmoM pa3deJle npe.n;cTaBJieHbi pe3yJioTaTI>I Hccne.n;oBaHHii CBOMCTB 

TenJIOH30JI5ll(HOHHOfO neH06eTOHa Ha BbiCOKOKOHI(eHTpHpOBaHHOM B5J)I(YIIIeM cyc

neH3HH. ITpoBe,n:eHI>I Hccne.n;oBaHH5l neHoo6pa3YIOIIIeii cnoco6HOCTH pa3JIHqHbiX ne

Hoo6pa3oBaTeneii C MO,n:H<lJHU:HPYIOIIIHMH ,n:o6aBKaMH H CBOMCTBa neH: KpaTHOCTb, 

CTOMKOCTb H nJIOTHOCTb, CTOMKOCTb B nopH30BaHHOM paCTBOpe, K03<lJ<lJHI(HeHT CTOM

KOCTH no o6neMy H CHHepe3HCy. HayqHo o60CHOBaH Bbi6op neHoo6pa30BaTeJI5I 

GreenFroth V, o6na.n;aiOIIIero BbiCOKoii KpaTKOCTbiO (25) H o6ecneqHBaiOIIIero nony

qeHHe o.n;Hopo.n;Hoii MeJIKonopHcToii CTPYKTYPI>I neHbi H neHo6eToHa. 

C HCnOJib30BaHHeM nJiaHHpOBaHH5l 3KCnepHMeHTa pa3pa6oTaHbi COCTaBbi neH0-

6eTOHa Ha BbiCOKOKOHI(eHTpHpOBaHHOM aJIIOMOCHJIHKaTHOM B5J)I(YIIIeM cycneH3HH C 

nJIOTHOCTbiO 419-524 Kr/M3, npe,n:eJIOM npoqHOCTH Ha C)l(aTHe 1,24-1,52 MilA, Ten

JIOnpOBO)l;HOCTbiO 0,08-0,085 BTI (M.oC), naponpoHHu;aeMOCTbiO 

3 



0,21-0,23 Mrf(M,q,lla), cop6IJ;HOHHOM BJimKHOCTbiO 5,6-5,9 % npH OTHOCHTeJibHOM 

BJia)KHOCTH B03)l;yxa 7 5 %. llonyqeHHbie neHo6eTOHbl COOTBeTCTBYJOT Tpe6oBaHIDIM 

!OCT 25485-89. 
TipoBe.n;eHbi Hccne.n;oBaHIDI nopoBoif cTpyKTYPhi neHo6eTOHa. Y cTaHoBneH no

nH.n;HcnepcHbiM xapaKTep pacnpe.n;eneHH}I nop B .n;Hana3oHe OT 150 MKM .n;o 1 MM, qTo 

nOJIO)J(HTeJihHO BJIH}IeT Ha KaqecTBO rOTOBOrO npo.n;yKTa. 

B nRmoM pa:JOeJle npe.n;cTaBneHa TexHonorH}I 11 TeXHHK0-3KOHOMHqecKa}l 3<}J

<}leKTHBHOCTh npOH3BO)l;CTBa neHo6eTOHa Ha OCHOBe BbiCOKOKOHIJ;eHTpHpOBaHHOM 

aJIIOMOCHJIHKaTHOM B}l)l<yiiJ;eM cycneH3HH. .z:I:n}l npHrOTOBJieHH}I neHo6eTOHa Ha 

BABC npe.n;no)J(eHa o.n;HOCTa.n;HifHa}l TexHonorH}I nepeMeiiiHBaHIDI o.n;HoBpeMeHHO 

Bcex KOMnoHeHTOB, qTo no3BOJI}IeT nonyqHTh o.n;Hopo.n;Hyro cTpyKTYPY neHo6eToHa. 

ABTOpOM npe)l;JIO)l(eHa nonyKOHBeifepHa}l JIHHH}I H3rOTOBJieHH}I CTeHOBbiX 6JIOKOB, 

KOTOpa}l BKJIJOqaeT yqacTOK no npHrOTOBJieHH}I BbiCOKOKOHIJ;eHTpHpOBaHHOM B}I)I<:Y

IIJ;eM cycneH3HH. Ha OCHOBe pe3yJibTaTOB HCCJie)l;OBaHHM aBTOpOM pa3pa6oTaHhl 

npaKTHqecKHe peKoMeH.n;au;HH no npHrOTOBJieHHIO BABC 11 neHo6eTOHOB Ha HX oc

HoBe, a Tal()J(e CTaH.n;apT npe.n;npiDITH}I no HOpMHpOBaHHIO Tpe6oBaHHM K neHo6eTOHY 

Ha BABC. TipoBe.n;eHbi onhiTHo-npOMhiiiiJieHHhie HCnhiTaHH}I npoH3BO)l;CTBa neHo6e

TOHHhiX 6noKoB Ha ocHoBe BABC. lloKa3aHa 3KOHOMHqecKa}l 3<}l<}leKTHBHOCTh Tex

HonorHH npoH3BO)l;CTBa neHo6eToHa Ha BABC no cpaBHeHHIO c H3)l;eJIH}IMH Ha u;e

MeHTe. 

CTEITEHh OliOCHOBAHHOCTH HAyqHhiX ITOJIO)KEHHH, BbiBO,li;OB 
H PEKOMEH,li;A:QHH, C<I>OPMY JIHPOBAHHhiX B ,li;HCCEPTA:QHH 

OcHOBHbie HayqHbie nono)J(eHIDI, BhiBO.ll:hi 11 peKoMeH.n;au;HH, npe.n;cTaBneHHbie B 

pa6oTe, .n;ocTaToqHo o6ocHoBaHbi. 

I(eneHanpaBJieHHbiM aHaJIH3 COCTO}IHIDI paCCMaTpHBaeMOM npo6neMhl n03BOJIHJI 

aBTOpy c<}JopMyJIHpOBaTh OCHOBHhie HanpaBJieHH}I TeopeTHqecKHX H 

3KCnepHMeHTaJibHbiX HCCJie)l;OBaHHM. llo pe3yJibTaTaM HCCJie)l;OBaHH}I TeXHOJIOrHH 

H3rOTOBJieHH}I BbiCOKOKOHIJ;eHTpHpOBaHHhiX aJIIOMOCHJIHKaTHbiX B}l)l(YIIJ;HX 

cycneH3HM H neH06eTOHOB Ha HX OCHOBe nOKa3aHa 3<}J<}JeKTHBHOCTb CHCTeMHOrO 

npe)l;CTaBJieHH}I ynpaBJieHH}I npou;eccaMH HaqHHa}l OT Bbi6opa aJIIOMOCHJIHKaTHOrO 

Cblpb}l, pe)J(HMa H3MeJibqeHH}I H Bbi6opa )l;06aBOK H 3aKaHqHBa}l TBep.n;eHHeM 

rOTOBhiX H3)l;eJIHM 

I(eJIH H 3a.n;aq11, nocTaBJieHHbie aBTOpOM B )l;HCCepTaiJ;HOHHOM pa6oTe, 

nocne.n;oBaTeJihHhi 11 rraKOHHqHhi. BhiBO)l;hi no rrraBaM, ocHOBHhie BhiBO)l;hi 11 

3aKrrroqeHHe no .n;HccepTaiJ;HH HayqHo o6ocHOBaHhi, y6e.n;HTeJibHhi 11 OTPa)J(aJOT cyTh 

BbiiiOJIHeHHbiX HCCJie)l;OBaHHM. ABTOpe<}JepaT COOTBeCTByeT CO)l;ep)J(aHHIO 

)l;HCCepTaiJ;HH. 

ABTopoM npoBe.n;eH 6orrhiiiOM o6oeM HayqHhiX Hccrre.n;oBaHHM. B JIHTepaTyp

HOM o63ope paCCMOTPeHbl 6ecu;eMeHTHbie B}l)l(YIIJ;He, KOTOpbie MOryT qaCTHqHo HJIH 

nOJIHOCTbiO 3aMeHHTb IJ;eMeHTbl npH H3rOTOBJieHHH pa3JIHqHbiX BH)l;OB CTpOHTeJih

HbiX MaTepHaJIOB. 0TMeqaeTC}I, qTO nepcneKTHBHbiMH B npOH3BO)l;CTBe CTpOH-
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TeJI.bHbiX MaTepHaJIOB 5.IBJUIIOTC5.£ BbiCOKOKOHQeHTpHpOBaHHoie H HaHOCTpyKTypHpO

BaHHbie BH)KYI.IJ;He Ha OCHOBe CHJIHKaTHOrO H aJIIOMOCHJIHKaTHOrO CblpbH. )J;JIH pac

IIIHpeHHH CblpoeBOH 6a3bl IIpOMbiiiiJieHHOCTH CTpOHTeJioHbiX MaTepHaJIOB 60JibillOe 

3HaqeHHe HMeeT o60CHOBaHHe Bbi6opa CblpMI C yqeTOM TeppHTOpHaJibHOrO paCIIO

JIO)KeHHH, 3Hepro3cpcpeKTHBHOCTH H 3HeproeMKOCTH rrpo:o;eCCOB H H3.D:eJIHH, HX Kaqe

CTBa H TeXHHK0-3KOHOMHqecKoii 3cpcpeKTHBHOCTH rrpOH3BO.D:CTBa. B pa6oTe o6ocHo

BaHo HCIIOJib30BaHHe IIOJIHOKpHCTaJIJIHqecKOH IIOpO.D:bi KHCJIOrO COCTaBa rpyiiiibi 

rpaHO.D:HOpHTOB, pa3pa6oTaHa TeXHOJIOrlUI IIOJiyqeHH51 BbiCOKOKOH:QeHTpHpOBaHHOH 

aJIIOMOCHJIHKaTHOH B51)Kyi.IJ;eii cycrreH3HH, orrpe.n;eJieHbi ee rpaeyJIOMeTpHqecKHH CO

CTaB, 3JieKTpOKHHeTHqecKa51 CTa6HJibHOCTb, MHKpOCTpyKTypHbie OC06eHHOCTH. Ilpo

Be.n;eHa o:u;eHKa 3HepreTHqecKoro cocT051HH51 BABC rrpH H3MeJioqeHHH, qTo rrocny

)KHJIO o6ocHoBaHHeM coKpai.IJ;eHH51 rrpo.n;oJI)KHTeJII>HOCTH rroMona .n:o 11 qacoB. AHa

JIH3 pe3yJII>TaToB peonorHqecKHx H rrpoqHoCTHbiX xapaKTepHCTHK BABC rro3BOJIHJI 

Bbi51BHTb oco6eHHOCTH MO.D:HcpHKa:QHH .n;aHHbiX cHcTeM. ABTopoM rrpe.n;no)KeHa cpe

HOMeHonorHqecKa51 Mo.n;eno TBep.n;eHH51 rpaHo.n;HopHTOBoro BABC, cocT051I.IJ;a51 H3 

Tpex 3TarroB. IlpoBe.n;eHa o:u;eHKa 3KonorHqecKoii 6e3orracHOCTH BABC, KoTopa51 Bbi-

51BHJia HH3KOe co.n;ep)KaHHe eCTeCTBeHHbiX pa.n;HOHYKJIH.D:OB B Cblpbe H HH3KYIO CTe

rreHb TOKCHqHOCTH. 

Ilpe.n;cTaBJieHbi pe3yJII>TaTbi HCCJie.D:OBaHHH OCHOBHbiX xapaKTepHCTHK IIeH006-

pa3YJOI.IJ;HX .n;o6aBOK, qTO II03BOJIHJIH OCyi.IJ;eCTBHTb Bbl60p HaH60Jiee 3cpcpeKTHBHOH. 

Boi51BJieHo rroJIO)KHTeJII>Hoe Bo3.n;eiicTBHe cTa6HJIH3aTopa opraHHqecKoii rrpHpo.n;I>I -

paCTBOpa IIOJIHBHHHJIOBOrO CIIHpTa, KaK .D:JI51 MO.D:HcpHKa:QHH rreHbi, TaK H IIOpH30BaH

HOrO pacTBopa Ha ocHOBe BABC. Ilpe.n;Jio)KeHI>I cocTaBI>I TerrnoH30JI51:QHOHHoro rre

Ho6eToHa Ha ocHoBe BABC H rrpoBe.n;eHOI Hccne.n;oBaHH51 HX CTPYKTYPHI>IX oco6eH

HOCTeii Ha MaKpO- H MHKpoypoBH51X. 

Pe3yJII>TaTI>I pa6oTI>I rrpoiiiJIH .n;ocTaToqHyiO arrpo6a:o;HIO Ha KOHcpepeH:QH51X pa3-

JIHqHoro ypoBH51, a TaK)Ke BHe.n;peHbi B yqe6Hblll H IIpOH3BO.D:CTBeHHblll rrpo:u;ecc. 

CcpopMynHpoBaHHI>Ie coHcKaTeneM B .n;HccepTa:QHOHHoii pa6oTe HayqHI>Ie 

IIOJIO)KeHH51, BbiBO.D:bi H peKOMeH.n;a:QHH B .D:OCTaToqHQH CTeiieHH IIO.D:TBep)K.n;aiOTC51 

pe3yJII>TaTaMH 3KcrrepHMeHTaJII>HbiX Hccne.n;oBaHHii. OHM rro3BOJI51IOT ycTaHOBHTh 

BJIH51HHe pe)KHMa H3MeJibqeHH51 B51)Kyi.IJ;ero, BH.n;a MO.D:HcpH:QHpyiOI.IJ;HX .n;o6aBOK, 

crroco6a rrpHrOTOBJieHH51 rreHo6eTOHHOH cMeCH H CTPYKTypoo6pa3oBaHH51 

IIeHo6eTOHa Ha CBOHCTBa TeiiJIOH30JI51:QHOHHbiX CTeHOBbiX H3.D:eJIHH. 

Ha ocHoBaHHH BbiiiieH3JIO)KeHHoro cTerreHb o6ocHoBaHHOCTH H apryMeHTa:QHH 

HayqHniX IIOJIO)KeHHH, BbiBO.D:OB H peKOMeH.n;a:QHH He Bbi3biBaeT COMHeHHH. 

,L(OCTOBEPHOCTb H HOBH3HA HAyqHbiX llOJIO)KEHHH, 
BbiBO,L(OB H PEKOMEH)l;AII;HH, C«<>OPMY JIHPOBAHHbiX B 
)l;HCCEPTAII;HH 

)J;OCTOBepHOCTb pe3yJinTaTOB H o60CHOBaHHOCTb BbiBO.D:OB ITO pa6oTe 

o6ecrreqeHa KOppeKTHbiM HCIIOJib30BaHHeM OCHOBHbiX HayqHbiX IIOJIO)KeHHH 

CTpOHTeJibHOrO MaTepHaJIOBe.n;eHH51, MeTO.n;aMH HCCJie.D:OBaHHH C HCIIOJib30BaHHeM 
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COBpeMeHHbiX cpe,ll;CTB M3MepeHMM M MCIIbiTaTeJibHOrO o6opy,n:oBaHM51, IIpHMeHeHMeM 

cpH3MKO-XMMMqecKMX MeTO,ll;OB MCCJie,ll;OBaHMM MaTeMaTMqeCKMX MeTO,ll;OB 

IIJiaHHpOBaHM51, CTaTMCTMqeCKOM o6pa60TKOM pe3yJibTaTOB M BHe,n:peHM51 pa3pa60TKM. 

HoBM3Ha ,n:MccepTaii;MOHHoii pa6oTbi 3aKmoqaeTC51 B pa3pa6oTKe Ha ocHoBe 

pe3yJihTaTOB MCCJie,n:oBaHMii cpeHoMeHoJiorMqecKoii Mo,n:eJIM CTPYKTypoo6pa3oBaHM51 

BbiCOKOKOHII;eHTpHpOBaHHOM aJIIOMOCMJIMKaTHOM B5I)I(YIIJ;eM cycrreH3MM Ha OCHOBe 

rpaHo,n:HopHTa, a MMeHHO, rrpou;ecchi CTPYKTpyoo6pa3oBaHM51 BH)I(yiiJ;eii cycrreH3MM 

rrpoxo,n:HT B TPM :narra: I - MexaHOXMMifqeCKoe pacTBopeHMe rropo,n:oo6pa3JIOIII;MX 

MMHepaJIOB rpaHO,ll;HOpHTa (KBapu;a M IIJiarMOKJia3a) C o6pa30BaHMeM KOJIJIOM,ll;HbiX 

pacTBopoB opToKpeMHMeBoii M aJIIOMOKpeMHMeBoii KMCJioT; II - rrpoTeKaHMe 

rroJIMKOH,n:eHcau;MoHHhiX rrpou;eccoB opToKpeMHMeBoii KMCJIOThi; III - M36HpaTeJibHa51 

3IIMTaKCMaJibHa51 KpHCTaJIJIM3aii;M51 KpeMHMeBOM KMCJIOTbl Ha qaCTMII;aX KBapu;a, 

aJIIOMOKpeMHMeBoii - Ha qacTMu;ax rrJiarMOKJia3a c 3axBaToM M3 pacTBopa MOHOB Na+ 

MCa+. 

ABTopoM Bhl5IBJieHa 3aBMCMMOCTh cBo6o,n:Hoii rroBepxHOCTHOM 3HeprHM BABC 

OT IIpO,ll;OJI)I(MTeJibHOCTM MeXaHOaKTMBaii;MM IIOJIHOKpHCTaJIJIMqecKOrO Cblpb51, a 

TaK)I(e ee cpyHKII;MOHaJibHa51 B3aMMOCB513b C aKTMBHOCTbiO B5I)I(yiiJ;ero. 

Y CTaHOBJieH MeXaHM3M BJIM5IHM51 IIOJIMBMHMJIOBOrO CIIHpTa (fiB C) Ha 

cTpyKTypoo6pa3oBaHMe rreHo6eTOHOB Ha ocHoBe BhlCOKOKOHII;eHTpHpoBaHHoii 

aJIIOMOCMJIMKaTHOM BH)I(yiiJ;eii cycrreH3MM. B cMcTeMe «IlBC - BABC» 

cpopMHpyiOTC51 aCCOII;MaTbl rryTeM CB513biBaHM51 qacTMII; B5I)I(YIIJ;eM KOMII03MII;MM, 

rrpe,n:cTaBJieHHOM Ha HaqaJihHOM 3Tarre CTPYKTypo-o6pa3oBaHM51 Bo,n:Hoii cycrreH3Meii, 

B BM,ll;e 06oeMHbiX cpJIOKyJI, MMeiOIII;MX pa3BeTBJieHHOe CTpOeHMe Ha BCeX 

CTPYKTYPHhiX ypoBH5IX. TioJIMBMHMJIOBhiM crrHpT MCIIOJIHHeT poJih HeMHoreHHoro 

cTa6MJIM3aTopa 3TMX cpopMHpJIOIII;MXC51 cTpyKTyp, orrpe,n:eAAIOIII;MX M yrrpaBJI5IIOIII;MX 

CBOMCTBaMM MaTepHaJia B II;eJIOM. 

Y CTaHOBJieHbl 3aKOHOMepHOCTM BJIM5IHM.51 peu;errTypHbiX cpaKTOpOB, a MMeHHO 

KOJIIfqecTBa pa3pa60TaHHOM B5I)KYIIJ;eM cycrreH3MM M MO.IJ:McpHII;MpJIOIII;ero KOMIIO

HeHTa, Ha cpH3MKO-MeXaHMqecKMe M 3KCIIJiyaTaii;MOHHbie xapaKTepHCTMKM IIeH0-

6eTOHa HeaBTOKJiaBHOrO TBep,n:eHM51, qTO 1103BOJI5IeT HarrpaBJieHHO peryJIHpOBaTh 

KaqecTBeHHbie IIOKa3aTeJIM M3,1l;eJIMM. 

3AMEqAHIDI flO CO,li;EP)KAHHIO H O<DOPMJIEHHIO 
,li;HCCEPTAIJ;HOHHOH P AliOTbl 

1) B pa3,n:eJie 2.1.2 OTCYTCTBYIDT MeTO,ll;MKM orrpe,n:eJieHM51 ocHOBHhiX xa-

paKTepHCTMK BABC, Heo6xo,n:MMbie ,n:JIH rrpoeKTHpoBaHM51 cocTaBOB M TexHoJiorMM 

IIeHo6eTOHa, KOHTpOJie M OII;eHKe KaqecTBa, cpaBHeHM51 ,ll;OCTMrHyThiX xapaKTepHCTMK 

c u;eMeHTHhiMM BH)KYIIJ;MMM, a MMeHHO KMHeTMKM cTpyKTypoo6pa3oBaHM51 M MapKH 

(KJiacca) B HOpMaTMBHbie cpOKM. 

2) B pa3,1l;eJie 2.2 OTCYTCTByiDT CBe,n:eHM51 0 MMHepanorMqecKOM COCTaBe M 

O,ll;HOpO,ll;HOCTM MMHepanorMqecKoro COCTaBa MCIIOJib3YeMOrO rpaHO,ll;HOpHTa. KaK 
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IIOBJIIDIIOT Ha CBOMCTBa H CTa6HJibHOCTb rrapaMeTpOB KaqecTBa B.SDKyi.IJ;ero H IIeH06e

TOHa H3MeHeHH51 MHHepanorw:IeCKOrO COCTaBa rpaHO,ll;HOpHTa? 

3) KaKHM o6pa3oM ycTaHoBneH Knacc rreHo6eTOHa no rrpoqHOCTM Ha C)l(aTHe 

B1 (Ta6n. 4.4), ecnH B ,n:HccepTa.QHOHH:o:H: pa6oTe OTCYTCTBYIOT pe3yJioTaTbi Hccne,n:o

BaHHM ITO O,ll;HOpO,ll;HOCTH 3TOrO rrapaMeTpa KaqecTBa. 

4) B pa6oTe OTCYTCTBYIOT oqeHb Ba)l(Hbie ,n:aHHI>Ie no yca,n:oqHI>IM ,n:ecpopMa.QH-

5IM IIeH06eTOHa, KOTOpbie CHJibHO BJIIDIIOT Ha ,[I;OJirOBeqHOCTb, TeiiJIOIIpOBO,ll;HOCTb H 

Ha,n:e)l(HOCTh orpa)l(,n:aiOI.IJ;HX KOHCTPYKU:HM. 

5) B aKTe BomycKa orrhiTHOM rrapTHH OTCYTCTBYIOT <}laKTHqecKHe pe3yJioTaTbi 

HCIIbiTaHHM 6JIOKOB H3 IIeHo6eTOHa. l-brOTOBJieHHe 6JIOKOB H3 5.[qeHCTOrO 6eTOHa 

ocyi.U;eCTBJI5IeTC51 c o6ecrreqeHHeM rpe6oBaHHM rocT 21520-89. O,n:HaKO B ,ll;HCCep

Ta.QHH H B aKTe OIIbiTHO-IIpOMbiiiiJieHHbiX HCIIbiTaHHM He IIpHBO,ll;5ITC51 CBe,[l;eHH51 0 CO

OTBeTCTBHH ,n:aHHOMY Ha.QHOHaJihHOMY cTaH,n:apTy. Knacc rreHo6eToHa no rrpoqHOCTH 

Ha C)l(aTHe ,ll;JI51 H3rOTOBJieHH51 6noKoB ,ll;OJI)I(eH 6oiTh He MeHee B 1,5. O,n:HaKo, B ,n:Hc

cepTa.QHH TaKHX cocTaBoB rreHo6eToHa Ha BABC HeT. 

6) B TeXHHK0-3KOHOMHqecKoM o6ocHoBaHHH rrpoH3BO,ll;CTBa H3,n:enH:H: H3 

BABC 3a 3TaJIOH cpaBHeHH.si B35IT u:eMeHT. O,n:HaKo B ,n:HccepTa.QHH OTCYTCTBYIOT 

CpaBHHTeJibHbie 3KCIIepHMeHTaJibHbie ,n:aHHbie H COCTaBbi IIeHo6eTOHa Ha .QeMeHTe. 

C,n:enaHHI>Ie 3aMeqaHH.si He BJIH.siiOT Ha o6I.IJ;YIO rrono)I(HTeJII>HYIO ou:eHKY pa6o-

Tbi. 

,I(HccepTa.QH.si Ko63eBa Ba,n:HMa AneKceeBHqa BhiiiOJIHeHa H o<}lopMneHa Ha Bhi

coKoM ypOBHe C ,ll;OCTaToqHbiM KOJIHqecTBOM II05ICH5IIOI.U;HX Ta6JIH.Q H pHCYHKOB. 

5:I3biK H CTHJib rrpe,n:CTaBJieHHOM pa60Tbi COOTBeTCTBYIOT HOpMaM HaiiHCaHH51 COBpe

MeHHbiX HayqHo-TeXHHqecKHX TeKCTOB. Co,n:ep)l(aHHe aBTopecpepaTa cooTBeTCTByeT 

,ll;HCCepTa.QHH. 

Pe3yJioTaThi pa60Tbi IIIHpOKO OCBei.IJ;eHbi B OTKpbiTOM rreqaTH H ,[I;OJIO)l(eHhi Ha 

KOH<i_lepeH.QH5IX pa3JIHqHoro ypOBH.si. 

3AKJUOqEHIIE 0 COOTBETCTBIIII ,[(IICCEPTA:QIIII KPIITEPII51M, 
YCTAHOBJIEHHbiM llOJIOJKEHIIEM 0 llPIICYJK,[(EHIIII yqEHbiX 

CTEllEHEH 

,I(HccepTa.QH.si Ko63eBa Ba,n:HMa AneKceeBHqa cooTBeTCTByeT Tpe6oBaHH.siM 

rr. 9 «llono)l(eHHe o rrop5I,n:Ke rrpHcy)l(,n:eHH.si yqeHI>IX cTerreHeii» BAK P<I> (TiocTa

HOBJieHHe TipaBHTeJibCTBa P<I> N2 842 oT 24.09.2013 r. c H3M. oT 02.08.16), B qacTH 

Tpe6oBaHHM K pa6oTaM, rrpe,n:CTaBJieHHbiM Ha COHCKaHHe yqeHOM CTeiieHH KaH,[I;H,[I;aTa 

TeXHHqeCKHX HayK. 

,I(HccepTa.QH.si 5IBJI.sieTC51 3aBepiiieHHOM HayqHo-KBaJIHcpHKa.QHOHHOM pa60TOM H B 

HeM Ha OCHOBaHHH BbiiiOJIHeHHbiX aBTOpOM HCCJie,[I;OBaHHM H3JIO)l(eHbi HOBbie TeXHO

JIOrHqecKHe peiiieHH.si H3rOTOBJieHH51 BbiCOKOKOH.QeHTpHpOBaHHOM aJIIOMO

CHJIHKaTHOM B.si)I(yi.IJ;eM cycrreH3HH Ha OCHOBe rpaHO,ll;HOpHTa H 3<i_l<}leKTHBHbiX rreH0-

6eTOHOB C BbiCOKOM CTeiieHhiO 3KOJIOrHqHOCTH. 
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,[(HCCepTaD;IUI HaiiHCaHa aBTOpOM CaMOCTO~TeJibHO, o6na,n:aeT BHyTpeHHHM 

e,n:HHCTBOM, co,n:ep~HT HayqHYJO HOBH3HY H o6na,n:aeT ITpaKTHqecKOH u;eHHOCThiD, 

pe3yJibTaTbi pa60Tbi CITOC06CTBYIOT peiiieHHIO Ba~HbiX CTpOHTeJibHO-TeXHW::IeCKHX 

3a,n:aq. 

Tipe,n:JIO~eHHbie aBTOpOM ,[(HCCepTaiJ;HH peiiieHH~ apryMeHTHpOBaHbi H OD;eHeHhi 

ITO cpaBHeHHIO C ,n:pyrHMH H3BeCTHbiMH peiiieH~MH. 

0CHOBHbie ITOJIO~eHH~ ,[(HCCepTaiJ;HOHHOH pa60Tbi ITpe,n:CTaBJieHhi B 18 HayqHhiX 

ITy6JIHKaiJ;H~X, B TOM qHcJie B 4 CTaTb~X B ~ypHanax, BXO.lJ:~IIIHX B rrepeqeHb peu;eH-

3HpyeMhiX HayqHhiX H3,n:aHHH, peKoMeH,n:oBaHHhiX BAK; B 2 cTaTh~X B ~ypHanax, 

HH,IJ:eKCHpyeMbiX B Me~,n:yHapO,IJ:HbiX pecpepaTHBHbiX 6a3aX ,n:aHHbiX H CHCTeMaX IJ;H

THpOBaHH~ Scopus H Web of Science. Ha ciToco6 ITonyqeHH~ B~~yiiieli cyciTeH3HH 

ITOJiyqeHO CBH,IJ:eTeJibCTBO 0 perHCTpaD;HH HOy-xay. 

Ha ocHoBaHHH BhiiiieH3Jio~eHHoro ITonaraiO, qTo Ko63eB Ba,n:HM AneKceeBHq 

3aCJIY~HBaeT ITpHcy~,n:eH~ yqeHOH CTeiTeHH KaH,n:H,n:aTa TeXHHqecKHX HayK ITO CITe

IJ;HaJihHOCTH 05.23.05- CTpOHTeJibHhie MaTepHanhi H H3,n:enH~. 
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