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oqm::o;HaJibHOrO OIIIIOHeHTa Ha ,[(HCCepTa:QHOHHYJO pa6oTy 

KoqeprHHOH MapHH IleTpoBHbi 

«CTpyKTypoo6pa30BaHHe H CBOHCTBa CTpOHTeJibHbiX KOMII03HTOB 

Ha OCHOBe CHJIHKaTHaTpHeBbiX CB.H3YJOI:QHX, MO,[(HQJHIJ;HpOBaHHbiX 

:QHHKOCO,ll;ep)l(ai:QHMH paCTBOpaMH», rrpe,ll;CTaBJieHHYJO Ha COHCKaHHe 

yqeHOH CTeiieHH KaH,[(H,[(aTa TeXHHqecKHX HayK ITO CIIe:QHaJibHOCTH 

05.23.05- CrpowTeJibHbie MaTepHanbi H H3.[(eJIH.H 

,ll;JI.H OT3biBa rrpe,ll;CTaBJieHbl ,[(HCCepTa:QH.H H ee aBTOpe<i_JepaT. ,lJ;HCCepTa:QHOHHa.H 

pa6oTa H3JIO)I(eHa Ha 213 crpaHH:QaX TeKCTa, COCTOHT H3 BBe,[(eHH.H, IIIeCTH rJiaB, 

3aKJIIoqeHH.H, CIIHCKa COKpai:QeHHH H YCJIOBHbiX o603HaqeHHH, CIIHCKa JIHTepaTypbi 

H3 178 HaHMeHOBaHHH, 10 IIpHJIO)I(eHHH (H3JIO)I(eHbl Ha 25 CTpaHH:QaX), co.n;ep)I(HT 45 
pHCYHKOB H 41 Ta6JIH:Qy. 

AKryaJibHOCTh TeMbi orrpe.n;eJI.HeTc.H He TOJibKO HeyToMHMbiM CTpeMJieHHeM 

HCCJie,[(OBaTeJieH-TeXHOJIOrOB K COBepmeHCTBOBaHHIO cyi:QeCTBYJOI:QHX 

CTpOHTeJibHbiX MaTepHaJIOB rryTeM HX MO,[(HQJHKa:QHH qepe3 IIOHHMaHHe IIpO:QeCCOB 

c Tp y KTypoo6pa3oBaHH.H, HO H B .n;aHHOM cJiyqae 3HaqHTeJibHOH cTerreHbiO 

HeH3Be.n;aHHOCTH CTPYKTYPbi )I(H,[(Koro cTeKJia, B HameM cJiyqae CHJIHKaTHarpHeBoro, 

rroqTH CTO JieT H3BeCTHOrO CB.H3YJOI:Qero ,[(JI.H KHCJIOTOCTOHKHX H )l(apoyrropHbiX 

MaTepwanoB. H :no, HecMorp.H Ha rrepBbie QJH3HKO-XHMHqecKHe pa6oTbi Harman 

R. W. ei:Qe B 1925-28 rr. (H B3.HJI Hx H3 crrwcKa JIHTepaTypbi .n;HccepTa:o;HH MapHH 

KoqeprHHoii), Ha Q_Jy.n;aMeHTaJibHYJO MOHorpaQ_Jwm P.Aii:Jiepa «KoJIJIOH.[(Ha.H XHMHH 

KpeMHe3eMa H CHJIHKaTOB» (MHp, 1982, 1172 C.), Ha ,[(aBHO IIpHMeH.HeMbie B 

CoBeTcKoM Coi03e XHMCTOHKHe 3aMa3KH H 6eTOHbi (B rrepBbiX II.HTHJieTKax 
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TpH.n;~aTbiX ro.n;oB 20 BeKa ), Ha MHO:>KeCTBO Hccne.n;oBaHHii cTpyKTYPhi :>KH.L(Koro 

CTeKJia, rHIIOTe3 KOJIJIOH.L(HOrO H IIOJIHMepHOrO ( TOqHee, Ha MOH B3rml.L(, 

OJIHrOMepHoro CTPOeHIDI) H, B IIOCJie.L(HHe rO.L(bl - HacryiiHBIIIeH 3IIOXH «HaHO>>, 

HaHOCTPYKTYPHhiH rro.n;xo.n;, KOTOpbiH HaqHHaeT .n;oMHHHpoBaTh. B Ka3aHH, 

HarrpHMep, qmpMa «KoMrrac», BhmycKaiOI.U;aH KpeMHe30JIH KpyrrHhiM TOHHa:>KoM, B 

rracrropTax Ha rrpo.n;yK~HIO yKa3biBaeT He TOJihKO pH H KOH~eHTpa~HIO qacTH~ Si02, 

HO H HX pa3MepHbiH HHTepBaJI B HaHOMeTpax, HaiipHMep, 7-13 HM. 0.n;HaKO, 3Ta 

rrpo.n;yK~HH IIOTpe6JIHeTCH IIOKa He B CTpOHTeJibHOH OTpaCJIH, r.n;e Tpe6oBaHHH K 

TeXHHqecKHM H 3KCIIJiyaTa~HOHHO-TeXHHqecKHM CBOHCTBaM 3aqaCTYIQ CJIO:>KHee. 

HeJib3H He COrJiaCHTbCH C O.L(HHM H3 BbiBO.L(OB BTOpOH qaCTH JIHT063opa 0 TOM, 

qTo «pa3.n;eJIHTb IIOHHTHe OTBep:>K.n;eHHe OT MO.L(HcpH~HpOBaHHH ••. 3aTpy.n;HHTeJibHO», 

BBH.ll:Y CJIO:>KHOCTH XHMHqeCKHX H KOJIJIOH.L(HO-XHMHqecKHX rrpo~eCCOB, IIpHBO.L(HI.U;HX 

K OTBep:>K.L(eHHIO KOMII03H~HH H aKTHBHOMY BJIHHHHIO OTBep.n;HTeJIH Ha BCe CBOHCTBa 

rronyqaeMoro MaTepHana. TipaKTHqecKaH ~eneHarrpaBJieHHOCTh .n;HccepTa~HH MapHH 

TieTpOBHhi - rroBbiiiieHHe Bo.n;ocTOHKOCTH CHK, HH3Koe 3HaqeHHe KoTopoii HBJIHeTcH 

(H ~HTHPYIO aBTOpa) «C.n;ep:>KHBaiOI.U;HM cpaKTOpOM HX MaCIIITa6HOrO rrpHMeHeHHH B 

CTpOHTeJibCTBe». flyTh - MO.L(HcpH~HpOBaHHe BBe.L(eHHeM .n;o6aBOK, rrpeiiHTCTBYIOI.U;HX 

rH.n;pOJIHTHqecKOMY paCI.U;eiiJieHHIO I.U;eJioqHbiX CHJIHKaTOB, B rrepByiO oqepe.n;h, 

Bei.U;eCTBaMH, co.n;ep:>Kai.U;HMH HOHbl IIOJIHBaJieHTHbiX MeTaJIJIOB: OKCH.L(bl H 

rH.n;poKCH.L(hi Zn, Ca, Mg, AI, rrocKOJihKY HX B3aHMo.n;eiicTBHe c BO.L(HhiMH 

paCTBOpaMH CHJIHKaTa HaTPHH IIpHBO.L(HT K o6pa30BaHHIO Tpy.n;HopaCTBOpHMbiX 

CHJIHKaTOB H rH.n;poCHJIHKaTOB 3THX MeTaJIJIOB. 

TeMa .n;HccepTa~HH 6e3ycnoBHO aKTYaJibHa, T.K. CaMO Ha3BaHHe 

«CTpyKTypoo6pa30BaHHe H CBOHCTBa ••• » o6H3biBaeT HCCJie.L(OBaTh CJIO:>KHbie 

XHMHqecKHe H cpH3HKO-XHMHqecKHe rrpo~eCCbl, rrpHBO.L(HI.U;He K IIOJiyqeHHIO 

BO.L(OCTOHKHX MaTepHaJIOB Ha OCHOBe CHJIHKaTHaTpHeBbiX CBH3YIQI.U;HX. 

CcpopMyJIHpoBaHHaH ~eJib HeCKOJibKO y:>Ke (He 6y.n;y ee IIOBTOpHTb), HO 3a.n;aqH 

paCIIIHpHIOT ee - peiiieHHe rrepBbiX Tpex rrpe.L(IIOJiaraeT BHeCTH cepbe3HbiH HayqHbii1: 

BKna.n; B HeHCHbie .n;o cHx rrop Borrpocbi CTPYKTypoo6pa3oBaHIDI 3THX CJIO:>KHhiX 

CHCTeM IIpH HOpMaJibHbiX H IIOBbiiiieHHbiX (200-450°C) TeMrrepaTypax, a CJie.L(YIQII(He 
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qeTbipe 3a.n;aqH TIOCBHI.IJ;eHbi TeXHOJIOrHH TeTIJIOH30JIHU:HOHHbiX H KHCJIOTOCTOMKHX 

H3,z::t;eJIHM H HX npaKTJfqeCKOM anpo6aU:HH. 

Y MeHH B03HHK BOTipOC 0 pa3HHU:e B TeMnepaTypHbiX ,z::t;HaTia30HaX TIOJiyqeHHH 

BO,li;OCTOMKHX MaTepHaJIOB, B pa6oqeii rHTIOTe3e - 400-900°C H B 3a.n;aqax - 200-

4500C. BTopoe, KaK Bonpoc-3aMeqaHHe: KaKoii CMbiCJI BKJia,z::t;I>maeT MapHH IlerpoBHa 

B cnoBocoqeTaHHe «CTpOHTeJibH0-3KcnnyaTaU:HOHHbie cBoiicTBa»? XoTeJIOCb 6oi 

YCJibiiiiaTb pa3'bHCHeHHe npH 3ai.IJ;HTe ,li;HCCepTaU:HH. 

CTeneub o6ocuosauuocTn uay'IHbiX noJio~euuu, BbiBO,L(OB H 

peKoMeu.r.aQnn, c«t>opMyJiuposauubiX B .r.nccepTaQHH 

T peTbH rnaBa «CrpyKTypoo6pa3oBaHHe CHJIHKaTHaTpHeBbiX KOMTI03HU:Hii, 

MO,z::t;H<}:>HU:HpoBaHHbiX U:HHKoBoii conoiD yKcycHoii KHCJIOTbi» nocBHI.IJ;eHa perneHHIO 

Tpex HayqHo 3HaqHMbiX 3a.n;aq H co.n;ep)I(HT HaH6onee HHTepecHI>Ie pe3yJioTaTbi H 

BbiBO,ll;bl, KaCaiO:rn;HeCH XHMHqecKHX peaKU:HM H Bbi3BaHHbiX HMH <}:>H3HKO

XHMHqecKHX npou:ecCOB o6pa30BaHHH CJIO)I(HOM MHOroypoBHeBOM TIO MaCIIITa6y 

,z::t;HCTiepcHOM crpyKTypoi TBep,z::t;biX npo,z::t;yKTOB, COCTaBJIHIOI.IJ;HX MOHOJIHTHbiM 

npoqHI>Iii H Bo.n;ocToiiKHii MaTepHan. Bo-nepebzx, nyTeM cpaBHHTeJII>Horo aHaJIH3a 

<}:>H3HKO-XHMHqecKHX cBoiicTB coneii Zn, Al, Ca, Mg o6ocHOBaHa noTeHU:HaJibHO 

HaH60JibiiiaH 3<}:><}:>eKTHBHOCTb au:eTaTa U:HHKa, KaK MO,z::t;H<}:>HKaTopa H OTBep,z::t;HTeJIH 

CHJIHKaTHarpHeBOM BO,li;HOM CHCTeMbl, C TIOJiyqeHHeM BO,li;OCTOMKOrO npo,z::t;yKTa. Bo

BTOpbiX, 3KCTiepHMeHTaJibHO TIO,li;TBep)l(,z::t;eHO TIOBbiiiieHHe 3<}:><}:>eKTHBHOCTH 

MO,z::t;H<}:>HKaU:HH CHC BO,z::t;HbiM pacTBopoM au:eTaTa Zn, npHBOM:rn;eii K yBeJIHqeHHIO 

npoq HOCTH H BO,li;OCTOMKOCTH npH OTBep)l(,z::t;eHHH KpeMHe<}:>TOpHCTbiM HarpHeM npH 

HopManbHoii H noBI>IrneHHoii (110°C) TeMnepaTypax. YcTaHOBJieHo, qTo npHqHHoii 

noBbiiiieHHH BO,z::t;OCTOMKOCTH HBJIHeTCH XHMHqecKoe B3aHMo.n;eiicTBHe CHC c BO,z::t;HbiM 

pacTBopoM au:eTaTa Zn c o6pa3oBaHHeM rpy.n;Ho- H ManopacTBopHMbiX 

U:HHKoco.n;ep)l(a:rn;Hx coe,z::t;HHeHHii, H,z::t;eHTH<}:>HU:HpoBaHHbiX MeTo.n;aMH P<l>A H HKC. 

B-TpeTbHX, onpe.n;eneHbi rnaBHbie cTpyKTypoo6pa3yiD:rn;He <l>aKTOpbi: cooTHorneHHe 

KOMTIOHeHTOB, BpeMH H CKOpOCTb nepeMeiiiHBaHHH H, KOHeqHO, TeMnepaTypa. 

BoiHBJieHo, qTo TepMoo6pa6oTKa MO,z::t;H<l>HU:HpoBaHHoii CHK npH 440-450°C 
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rrpHBO,[(HT K 6onee cym;eCTBeHHOM)' yBeJIHqeHHIO BO,[(OCTOHKOCTH, qeM 

«HH3KoTeMrrepaTypHoe» OTBep)l(.[(eHHe. B-qeTBepTbiX, BbUIBJieHa KoppemiiJJI.H 

H3MeHeHHH ,[(H3JieKTPHqecKOH IIpOHH:QaeMOCTH C rrpoqHOCTbiO H K03<l><l>H:u;HeHTOM 

pa3M51rtieHH51 CHK npH ee OTBep)l(,[(eHHH H MO,[(H<l>HKa:QHH, qTo IT03BOJUieT 

paccMaTpHBaTb MeTO,[( onpe,[(eJieHH51 ,[(H3JieKTPHqecKOH npOHH:QaeMOCTH KaK 

3KCnpecc-MeTO,[( nporH03HpOBaHH51 3THX OCHOBHbiX 3KCITJiyaTa:QHOHHO-TeXHHqeCKHX 

CBOHCTB CHK. 

C HCITOJib30BaHHeM ITOJiyqeHHbiX ,[(aHHbiX HCCJie,[(OBaHbl 3aKOHOMepHOCTH 

<PopMHponaHH.H cTpyKTYPhi H cnoiicTB TepMoncnyqeHHhiX nopHCThiX rpaHyn Ha 

ocHone MO.[(H<l>H:u;HpoBaHHhiX CHC. Y cTaHOBJieHhi 3aKOHOMepHOCTH BJIH51HH51 

KOMITJieKCHOH ,[(06aBKH C npHMeHeHHeM OITOKH Ha <l:>opMHpOBaHHe ITOpHCTOH 

CTPYKTYPhi rpaHyn, HX npoqHoCTH H BO.[(OCTOHKOCTH. 0nTHMH3HponaHbi napaMeTPhi 

CBq-Harpena ,[(JI.H nonyqeHH51 nopHCThiX rpaHyn c BbiCOKHMH noKa3aTeJI51MH 

rrpoqHoCTH, TennoconpoTHBJieHH51 H BO,[(OCTOHKOCTH. TeopeTHqecKH o6ocHOBaHa H 

3KCITepHMeHTaJibHO ITO,[(TBep)l(,[(eHa 3<P<l>eKTHBHOCTb HCITOJib30BaHH.H BO,[(HO

CITHpTOBOrO paCTBOpa a:u;eTaTa :QHHKa B KaqecTBe MO,[(H<l:>HD;Hpyrom;ero KOMITOHeHTa 

KaK TOBapHoro )I(H,[(Koro HaTPHenoro cTeKJia, TaK H HH3KOMO.[(YJibHoro CHC, 

ITOJiyqeHHOrO H3 npHpO,[(HOrO CHJIH:QHTa ( OITOKH) MeTO,[(OM rH,[(pOTepMaJibHOrO 

CHHTe3a. IIonyqeHHhiii THM o6na.n:aeT BhiCOKoii no.n:ocToiiKoCTbiO H 

rpH60CTOHKOCTbiO. 

B :u;enoM, HayqHhie noJIO)I(eHH51, c<l:>opM)'JIHpoBaHHbie B TpeTbeii H qeTnepToii 

rJiaBaX, BITOJIHe 060CHOBaHbl TeopeTHqeCKH H ITO,[(TBep)l(,[(eHbl ,[(OCTOBepHbiMH 

3KcnepHMeHTaJibHbiMH pe3yJihTaTaMH. OHM npe.n:cTaBJI51IOT co6oii Ha,[(e)I(Hyro 

HayqHyro 6a3y ,[(1151 pa3pa60TKH COCTaBOB H TeXHOJIOrHH :u;enoro p51,[(a CTPOHTeJibHbiX 

MaTepHaJIOB H H3,[(eJIHH, COOTBeTCTByrom;HX COBpeMeHHbiM KpHTe'pH51M HaH6onee 

,[(OCTYITHbiX TeXHOJIOrHH H rrapaMeTPaM CTpOHTeJibHbiX MaTepHaJIOB, BKJIIOqeHHbiX B 

KaTanor GREEN BOOK. 

Pe3yJihTaTbl pa3pa60TKH H HCCJie,[(OBaHH51 COCTaBOB IIOJIHMepCHJIHKaTHOH 

KOMII03H:QHH Ha OCHOBe CHJIHKaTHaTPHeBOrO )I(H,[(KOrO CTeKJia, OTBep)l(,[(aeMOrO 

KpeMHe<l:>TopHCTbiM HaTpHeM C IIOJIHMepHOH .[(06aBKOH B BH,[{e 20-30% paCTBOpa 
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rroJIHCTHpona (neTyqHe ToKcHqHoie pacTBOpHTenH)H 3MYJioraTopoM OII-7 He 

rrpHBHeCJIH HOBOrO HH B MO.l(H<i>HU:HpYJOIIzyiO 3<l><l>eKTIIBHOCTb au;eTaTa IJ;IIHKa, Hll B 

TeXHOJIOrHqeCKHe II 3KCITJiyaTaiJ;IIOHHble CBOHCTBa ITOJiyqeHHOrO MaTepHana: Te )l(e 

pe)I(HMbl TBep,n:eHH.H, Ta )l(e BO.l(OCTOHKOCTb (K =0,87) H rpH60CTOHKOCTb. 3Ty 5-yiO 

rJiaBy MO)I(HO 6oiJIO 6oi He BKJIIOqaTb B .l(HCCepTaiJ;HIO, T.K. ITOCJie,n:yiO:r.u;a.H - 6-.H 

rnaBa, ocHoBaHHa.H Ha HayqHo-o6ocHoBaHHbiX pe3yJioTaTax MO,n:H<i>Hu;HpoBaHH.H CHC 

pacTBopaMH au;eTaTa U:HHKa H rrpHMeHeHHH CBli-HarpeBa, rrocB.HIIJ;eHa pa3pa6oTKe H 

arrpo6au;HH pecypco- H 3Heproc6eperaiO:r.u;e:H: TexHonorHH rrpo113BO.l(CTBa 

TeiTJIOH30JI.HIJ;HOHHbiX CTeHOBbiX MaTepHaJIOB (6JIOKOB) II KIICJIOToyrropHOH ITJIHTKH. B 

TeXHOJIOrHH rrpHCYTCTByeT O.l(HOCTa.l(HHHhlH CITOC06 ITOJiyqeHH.H HH3KOMO.l(YJibHOrO 

CHC H3 MeCTHOH OITOKII, II ee )l(e HCI10Jib30BaHHe B KaqecTBe HaiTOJIHHTeJI.H 

KOMIT03HU:HH .l(JI.H rpaHyn, BcrryqHBaHHe KOTOpoiX ocy:r.u;ecTBJI.HeTc.H B KaMepe CBli no 

orrTHMaJibHOMY pe)I(HMy. B KaqecTBe B.H~:r.u;ero ,n:JI.H rronyqeHH.H _gqeHcToro 6eToHa 

.l(JI.H cTeHOBbiX 6noKOB c 3arroJIHHTeJieM H3 BcrryqeHHbiX rpaHyn CHK rrpHMeHeHo 

riUIB. IlpHMeqaTeJibHO, qTo B KaqecTBe He06XO.l(HMOH .l(JI.H riUIB aKTHBHOH 

MHHepaJibHOH ,n:o6aBKH (AM,Z:O HCI10Jib30BaH OIT.HTb-TaKH MeCTHbiH CHJIHIJ;HT- OITOKa 

c co.n:ep)l(aHHeM Si02 > 80%. 

ITo ocHOBHbiM <l>H3HKO-TeXHHqecKHM H TeXHHK0-3KOHOMHqecKHM rrapaMerpaM 

pa3pa6oTaHHbiH MapHe:H: KoqeprHHOH rpaHynHpoBaHHbiH THM He ycTyrraeT HJIH 

rrpeBOCXO.l(HT ,n:pyrHe rpaHyJI.HTbl, B T,q, KepaM3HTOBhlH rpaBHH H rreHOCTeKJIO, 

OTJIHqaeTC.H OT HHX MeHbiiieH 3HeproeMKOCTbiO H CTOHMOCTbiO. 3TO o6ecrreqHBaeT 

eMy KOHKypeHTOCI10C06HOCTb Ha poiHKe CrpOHTeJibHhlX MaTepHaJIOB. 

,lJ;OCTOBepHOCTb H HOBH3H3 nayqnbiX UOJIOmeuuii, BbiBO}J.OB H 

peKOMeH}1.3.QHH, c«t>opMyJIHpOB3HHbiX B }J.HCCepTa.QHH 

HayqHa.H HOBH3Ha pe3yJioTaToB ,n:HccepTaiJ;HOHHoro Hccne,n:oBaHH.H 3aKJIIOqaeTc.H 

B cne.n:yro:r.u;eM: 

I . TeopeTHqecKH o6ocHoBaHa H 3KcrrepHMeHTaJibHO ycTaHOBJieHa 

3<l><l>eKTHBHOCTb MO.l(H<i>HU:HpOBaHH.H CHJIHKaTHaTpHeBbiX CB.H3YJOI.ll;MX BO,li;HbiM II 

BO.l(HO-CI1MpTOBbiM paCTBOpaMH au;eTaTa IJ;HHKa H Bbi.HBJieHhl OC06eHHOCTM 
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cTpyi<Typoo6pa3oBamrn, CB513aHHI>Ie c XIIMWieCKIIMII peaKUII51MII <PopMIIpoBaHII51 

fii.IJ:pOKCII.IJ:OB, CIIJIIIKaTOB II fii.IJ:pOCIIJIIIKaTOB IJ;IIHKa, CIIOC06CTBYIOIIJ;IIX IIOBhiiiieHHIO 

rrpoqHOCTII II BO.IJ:OCTOHKOCTII TBep.n;niX KOMII03IITOB. 

2. Orrpe.n;eneHbl ocHOBHI>Ie rrapaMeTpoi yrrpaBneHII51 rrpou;eccaMII CIIHTe3a 

HOB006pa30BaHIIH II CBOHCTBaMII rronyqaeMbiX rrpo.n;yKTOB, ycTaHOBJieHa KOppeAAIJ;II51 

II3MeHeHII51 .IJ:II3JieKTpWieCKOH IIpOHIIIJ;aeMOCTII KOMII03IIIJ;IIH C II3MeHeHIIeM IIX 

rrpoqHOCTII II BO.IJ:OCTOHKOCTII. 

3. Y cTaHOBJieHo, qTo ocHOBHI>Ie 3<P<PeKTI>I MO.IJ:II<PIIKaiJ;IIII CHK pacTBopaMII 

au;eTaTa IJ;IIHKa COXpaH51IOTC51 II IIpii rronyqeHIIII IIOpiiCTbiX rpaeyJI C IIOMOIIJ;biO CBq

HarpeBa. 

IIpaKTIIqecKa51 3HaqiiMOCTb .n;IIccepTaiJ;IIII cocTOIIT: 

- B pa3pa6oTKe KOHKpeTHoiX cocTaBOB MO.IJ:II<PIIu;IIpoBaHHniX CHK, OTJIIIqaiOIIJ;IIXC51 

IIOBblllleHHOH BO.IJ:OCTOHKOCTbiO II rrpoqHOCToiO; 

- B o6ocHoBaHIIII pe)I(IIMOB HII3KO- II BniCOKOTeMrrepazypHoro OTBep)l(.n;eHII51 CHK; 

B orrpe.n;eneHIIII pe)I(IIMOB CBq-rrporpeBa rrpii rronyqeHIIII rropiicToro 

rpaHyniipoBaHHoro THM; 

- B pa3pa60TKe II OIIbiTHO-IIpOMbiiiiJieHHOM IICIIbiTaHIIII TeXHOJIOfiiii IIpOII3BO.IJ:CTBa 

rpaHyJIIIpOBaHHOfO BcrryqeHHOfO 3aiiOJIHIITeJI51 C IICIIOJib30BaHIIeM MeCTHbiX OIIOK II 

CTeHOBbiX 6JIOKOB C ero rrpiiMeHeHIIeM Ha OCHOBe fu;riB; 

- B TeXHIIK0-3KOHOMIIqeCKOM 060CHOBaHIIII 3<P<PeKTIIBHOCTII pa3pa6oTaHHbiX 

MaTepiiaJIOB II IIX KOHKypeHTOCIIOC06HOCTII ITO KpiiTepii51M pecypco- II 

3Heproc6epe)l(eHII51. 

~OCTOBepHOCTb 3KCIIepiiMeHTaJibHbiX pe3yJinTaTOB II OCHOBaHHbiX Ha HIIX BbiBO.IJ:OB 

o6ecrreqeHa .n;aHHbiMII CTaTIICTIIqeCKOH o6pa60TKII, MeTO.IJ:OB MaTeMaTIIqeCKOfO 

rrnaHIIpoBaHII51 3KcrrepiiMeHTa, cornacoBaHHOCToiO CTPYKTYPHDIX MeTo.n;oB c 

3KCIIJiyaTaiJ;IIOHHO-TeXHIIqecKIIMII CBOHCTBaMII peaJIII30BaHHOH TeXHOJIOfiiii 

TeiiJIOII30JI5IIJ;IIOHHbiX MaTepiiaJIOB. 

3aMeqaHHH no ,LJ;HccepTau;noHHoil pa6oTe 

KpoMe OTMeqeHHniX Bniiiie 3aMeqaHIIH, B qacTHOCTM, KacaiOIIJ;MXC.H 

u;enecoo6pa3HOCTII rn.5, a TaK)I(e oT.n;enoHoiX rpaMMaTMqecKIIX rrorpeiiiHOCTeH, cne.n;yeT 

OTMeTIITo cne.n;yiOmee: 
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- 3a,n:a"l!II BTopyiO II TPeToiO MO)I(HO 6omo 6oi o6'De,n:IIHIITb B o,n:Hy; 

- B Ta6JI.l.5 rr/rr 1 Ha CTp.37 IIOKa3aHO HeO)I(II,ll;aHHOe IImiBJieHHe CaC03, XOT51 B 

IICXO)l;HbiX KOMIIOHeHTaX OH OTCYTCTByeT; MO)I(eT 3TO Kap60HII3al(ml aTMoc<l>epHbiM 

B03.rzyx:OM, HO TOr,n:a He TaK CKOpo? 

Ha pi1c.3.17 CTp.86 IIOKa3aHbi 3KCTPeMyMoi (MaKCIIMYMbi) IIpO"l!HOCTH, 

Bo,n:ocTOHKOCTH H ,ll;II3JieKTpii"l!ecKoif rrpoHHu;aeMOCTH rrpH 12% pacTBopa AI(, HO 

CJie)l;yiO:W:IIe TO"l!KII C IIOHII)I(eHHbiMII 3Ha"l!eHII51MII IIpii 15 Mace. % AI(, TOr,n:a KaK 

IIpOMe)l(yTO"l!HbiX (rrpH 13 H 14%) HeT, a OHH MOfJIH 6oi 6oiTb B03MO)I(Hbl Bbiiiie 

3Ha"l!eHHH rrpii 12%. 

B u:enoM BbiiiOJIHeHHoie MapHeif Ko-qepriiHOH Hccne,n:oBaHH51 H HX aHaJIH3, 

rrony-qeHHoie pe3yJioTaToi II rrpaKTH"l!ecKa51 arrpo6au;H5I xapaKTepH3yeT ee KaK 

BbiCOKOKBaJIII<l>HU:IIpOBaHHOfO HaY"lJHOfO pa60THHKa C rny60KHM 3HaHHeM H 

IIOHHMaHHeM TaKOH CJIO)I(HOH CHCTeMbi KaK CHJIHKaTHaTpHeBoe )I(II,ll;KOe CTeKJIO. 

Xopoiiia51 rro,n:roTOBKa aBTopa, KaK XIIMIIKa II <l>I13IIKO-XIIMHKa oru:yru:aeTc51 B rrpou:ecce 

03HaKOMJieHH51 C ,ll;HCCepTal(IIeH H 6e3yCJIOBHO CBH)l;eTeJibCTByeT 0 ee HaY"lJHOH 

3Ha"l!HMOCTH, BIIOJIHe COOTBeTCTByiO:W:eH BbiCOKOMY ypoBHIO BbiiiOJIHeHHOH 

KaH)l;H)l;aTCKOH ,ll;HCCepTal(IIII. 

3aKJIIOqeaue 0 COOTBeTCTBUU )J,UCCepTaQUU KpUTepUHM, YCT3HOBJieHHbiM 

IIoJio~euueM o nopH)J.Ke npucy~eHnH yqeahiX cTeneueu 

,[(HccepTaU:H51 Ko-qeprHHOH MapHH IleTPOBHbi «CTpyKTypoo6pa3oBaHHe H 

CBOHCTBa CTpOIITeJibHbiX KOMII03HTOB Ha OCHOBe CIIJIIIKaTHaTPHeBbiX CB513yiO:W:HX, 

MO,ll;ll{piil(IIpOBaHHbiX l(IIHKOCO,ll;ep)l(a:W:IIMII paCTBOpaMII», rrpe,n:CTaBJieHHa51 Ha 

COIICKaHIIe y-qeHOH CTeiieHII KaH,ll;II,ll;aTa TeXHII"l!eCKHX HayK ITO CIIel(HaJibHOCTH 

05.23.05 - CTpOIITeJibHbie MaTepHaJibi H H3)l;eJIII51, BIIOJIHe COOTBeTCTByeT 

KBaJIH<l>IIKal(HOHHbiM Tpe6oBaHH51M II.9 «IlOJIO)I(eHII51 0 IIpiiCY)I(,ll;eHHH y"l!eHbiX 

cTerreHeH» IIocTaHOBJieHH51 IIpaBHTeJioCTBa P<l> oT 24.09.2013 r. N2 842 II 

rrpe,n:CTaBJI51eT co6oii 3aBepiiieHHYJO HaytiHO-KBaJIH<1_lHKal(HOHHYffi pa6oTy, B KOTOpOH 

H3JIO)I(eHbi o60CHOBaHHbie Hay"l!Hbie IIOJIO)I(eHH51 0 3aKOHOMepHOCT.SIX MO,[(H<1_lHKaU:HH 

CHJIHKaTHaTpiieBbiX CB513YIO:W:HX l(HHKOCO,n:ep)l(a:W:HMH paCTBOpaMH H CO.[(ep)KHTC5! 

peiiieHHe aKTYaJibHOH HaytiHO-TeXHHtieCKOH 3a.[(a1JH C03.[(aHH51 CHJIHKaTHaTpHeBDIX 
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MaTepHaJIOB C 3a,n:aHHbiMM CBOHCTBaMM M TeXHOJIOrMM nonyqeHM.H Ha MX OCHOBe 

3cpcpeKTMBHbiX CTpOHTeJibHbiX M3,n:eJIMH, qTo MMeeT cyrn;eCTBeHHOe 3HaqeHMe ,I:(mi 

pa3BMTM.H CTPOMTeJibHoro MaTepHarroBe,n:eHM.H M npoMbiiiiJieHHOCTM CTpOHTeJibHbiX 

MaTepHarroB PoccMM. 

Ha ocHoBaHMM BbiiiieM3JIO)I(eHHoro cqMTmo, qTo KoqeprHHa MapH.H IIeTpoBHa 

3aCJIY)I(MBaeT npHCy)l(,n:eHM.H yqeHOH CTeneHM KaH,n:M,n:aTa TeXHMqeCKMX HayK no 

cneu;MarrhHOCTM 05.23.05- CTpoHTeJibHbie MaTepHarrbi M M3,n:eJIM.H (oTPaCJib HayKM

TeXHMqeCKMe ) . 

Ol}>uu:uaJibHhiii onnoueuT: 
3aBe.lJ:)'IO:W:MH Kacpe,n:po:H: «TeXHOJIOrM.H 

CTpOHTeJibHbiX MaTepHaJIOB, M3,n:eJIMH M 

KOHCTPYKU:MH», ,n:oKTop TeXHMqecKMX HayK 

no HayqHOH cneu;MaJibHOCTM 05.23.05-
CTpOHTeJibHbie MaTepHarrhi M M3,n:eJIM.H, 

npocpeccop Xo3MH 

f , .-f.Z... !Lo ~ ~ Ba,n:MM rpHrOpbeBMq 

I? 

TOB. vr ,LJ - f .£ 

Or.n.en.n.enonpov.3ao.n.crsa 
Ka3aHcKoro rocy.n.apcTseHHO 
apXvH8KTYPH0-CTpOV1T8nbHOrO 

ywmepc~:nera 

·~ 2/_, 

f' tJ,m.cJMO..e/ c:y-«Ci.-,UJ_.ep~#a_ /// . /.J( hJ/r z . ~ 


