
OT3hiB 
ocpHD;HaJ1bHOrO OllllOHeHTa Ha .[(HCCepTaiJ;HOHHYIO pa6oTy 

KoqeprHHOH MapHH ITeTpOBHhi 

Ha TeMy «CTpyKTypoo6pa30BaHHe H CBOHCTBa CTpOHTeflbHbiX KOMll03HTOB 

Ha OCHOBe CHflHKaTHaTpHeBbiX CB513yiOIIIHX, 

MO.[(HcpHD;HpOBaHHbiX IJ;HHKOCO.[(ep)J(aiiiHMH paCTBOpaMH», 

npe.[(CTaBneHHYIO B .[(HCCepTaiJ;HOHHbiH COBeT ,l( 212.184.01, C03.[(aHHbiH Ha 6a3e 

<I>rEOY BO «I1eH3eHCKHH rocy.n:apcTBeHHbiH YHHBepcHTeT apxHTeKTypoi 

H CTpOHTenhCTBa», K ny6nHqHOH 3aiiiHTe Ha COHCKaHHe yLieHOH CTeneHH 

KaH.[(H.[(aTa TeXHHqeCKHX HayK llO ClleiJ;HaJ1bHOCTH 

05.23.05 - CTpoHTeni>Hbie MaTepHanoi H H3.[(enH51 

AKTyaJibHOCTh H36paHHoii TeMbi 

B51)J(YI11He BellleCTBa Ha OCHOBe BO.[(HbiX paCTBOpOB rH.[(pOCHflHKaTOB HaTpH51 

HnH KaJ1H51 (npHH51TOe Ha3BaHHe- )J(ll.[(KOe CTeKnO) HallinH lliHpOKOe npHMeHeHHe 

B OT.[(eflbHbiX HanpaBneHH51X CTpOHTenbHOH HH.LJ:YCTpHH, B qacTHOCTH: .[(fl51 

H3rOTOBneHH51 TennOH30fl51ll;HOHHbiX MaTepHaJJOB, KneeB, CTpOHTenhHbiX 

MaTepHaJJOB ClleiJ;HaJ1bHOrO Ha3HaqeHH51 - KHCflOTOCTOHKHX, rH.[(pOH30fl51ll;HOHHbiX, 

pa.n:HaD;HOHH0-3aiiiHTHbiX 6eTOHOB - 6naro.n:ap51 KOMnneKcy CBOHCTB, KOTOpbie 

o6ecneqeHbl CHflHKaTHOH MaTpHD;eH, ll03BOfl51IOIIIeM np051Bfl51Tb )J(H.[(KHM CTeKnaM 

CBOHCTBa KaK HeopraHHqecKHX llOflHMepoB, TaK H HCTHHHDIX paCTBOpOB B 

3aBHCHMOCTH OT KOHIJ;eHTpaD;HH. BMeCTe C TeM, CTpOHTeflbHbie MaTepHaJJbl Ha 

OCHOBe )J(H.[(KOrO CTeKna 51Bfl51IOTC51 BeCbMa CflO)J(HbiMH CHCTeMaMH, KOTOpbie 

CllOC06Hbl np051Bfl51Tb pa3nHqHbie CBOHCTBa B 3aBHCHMOCTH OT ero KOHIJ;eHTpaD;HH, 

CHnHKaTHOrO MO.LJ:Yfl51, pH nonyqaeMbiX CMeCeH, KOTOpbie onpe.n:en51IOTC51 BH.[(OM H 

KOnHqeCTBOM OTBep.[(HTeneH, xapaKTepHCTHKaMH .[(HCnepCHbiX cpa3 ( OC06eHHO 

TOHKOH3MenoqeHHhiX) H .n:pyrHMH cpaKTopaMH. HecMoTp51 Ha .n:ocTHrHyToiH 

nporpecc B ccpepe ynpaBneHH51 CBOHCTBaMH nonyqaeMbiX )J(H.LJ:KOCTeKonhHhiX 

KOMll03HTOB, CyllleCTByeT p51.[( OC06eHHOCTeH, orpaHHqHBaiOIIIHX HX npHMeHeHHe. 

llo3TOMY paccMOTpeHHe MexaHH3MOB cTpyKTypoo6pa3oBaHH51 KOMll03HU:HH Ha 

OCHOBe )J(H.[(KHX CTeKon B npHCYTCTBHH onpe.n:eneHHbiX OTBep)J(.[(aiOIIIHX areHTOB If 

nony-qeHHe CTpOHTenhHbiX KOMll03HTOB pa3nHqHoro Ha3HaqeHH51 Ha HX OCHOBe 

51Bn51eTC51 aKTYaJJbHOH HayqHOH H npaKTHqeCKOH 3a.[(aqaMH, a HX perneHH51 HMeiOT 

Ba)J(HYIO HayqHyio H npaKTifqecKyiO 3HaqHMOCTb. 

CTeneHh o6ocHoBaHHOCTH HayqHhiX noJio*eHuii, BhiBO,LJ;OB u peKoMeH,LJ;au;uii, 

clj>opMyJIHpOBaHHbiX B ,LJ;HCCepTaiJ;HH 

,I(HccepTau;HOHHa51 pa6oTa KoqeprHHOH M.IT. cocTOHT H3 BBe.[(eHIDI, rnecTH 
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rnaB, 3aKmoqeHIUI, CIIHCKa COKpaiiJ;eHHH H ycJIOBHbiX o603HaqeHHH, CITHCKa 

JIHTepaTypol H npHJIO)I{eHHH. ,[(HccepTaiJ;mi co,n;ep)I{HT 213 CTpaHHU: 

MalllHHOIIHCHOrO TeKCTa, 41 Ta6JIHIJ;y, 45 pHCYHKOB, CITHCOK JIHTepaTyphl, 

COCT051IIJ;HH H3 178 HaHMeHOBaHHH, H npHJIO)I(eHH51 Ha 25 CTpaHHIJ;aX. 

ABTOpOM npoBe.[(eH aHaJIH3 JIHTepaTypHbiX HCTOqHHKOB, OITHCbiBaiOIIJ;HX 

rrpe,n:cTaBneHH51 o )I(H.IJ:KOM cTeKrre H MexaHH3Max ero OTBep)l{,n:eHH51. ITpe,n:cTaBrreH 

aHaJIH3 BJIH51HH51 HaiiOJIHHTeJieH Ha xapaKTepHCTHKH norryqaeMbiX MaTepHaJIOB, a 

TaK)I{e MO.IJ:HqmKaTOpOB )I(If.IJ:KOrO CTeKJia, KOTOpbie O,IJ;HOBpeMeHHO 51BJ151IOTC51 ero 

OTBep,n:HTeJI51MH. C.n;erraHbi BhiBO.IJ:hi no B03MO)I{HOCT51M yrrpaBneHH51 

CTPYKTypoo6pa3oBaHHeM )I(H.IJ:KHX cTeKorr, c<j:>opMyrrHpoBaHhi u;errh H 3a.n;aqH 

H CCJie.[(OBaHH51. B pa6oTe npe,n:noJiaraeTC51, qTO ITOBbillleHHe BO.[(OCTOHKOCTH 

)I{If,[(KOCTeKOJlbHbiX CTpOHTeJibHbiX MaTepHaJIOB B03MO)I{H0 nyTeM o6pa30BaHH51 

BO.IJ:OHepaCTBOpHMbiX npo,n:yKTOB, o6pa3YIOIIJ;HXC51 npH B3aHMO,n:eHCTBHH )I{If,ll;KOrO 

CTeKJia C OTBep,n:HTeJieM npH HH3KHX H BbiCOKHX TeMnepaTypax. 

CornacHo u;errH .n;HccepTaQHOHHOH pa6oTbi KoqeprHHOH M.D. npoBe,n;eH 

Bhi60p IJ;HHKOCO,D;ep)l(aiiJ;ero XHMHqecKH aKTHBHOrO MO.IJ:H<j:>HKaTOpa, HCCJie,IJ;OBaHO 

BJIH51HHe Bbi6paHHOrO MO.IJ:H<j:>HKaTopa Ha XapaKTepHCTHKH norryqaeMOrO 

KOMII03HTa llpH pa3JIIfqHbiX TeXHOJIOrH51X BBe,n;eHH51, B pe3yJibTaTe qero ITOKa3aHO, 

qTo .[(J151 H3rOTOBJieHH51 )I(If.IJ:KOCTeKOJlbHbiX KOMII03HTOB, 06Jia.[(aiOIIJ;HX 

ITOBbillleHHbiMH BO.IJ:OCTOHKOCTbiO H rrpoqHOCTbiO npH C)l{aTHH, u;errecoo6pa3HO 

HCITOJlb30BaTb BO.IJ:HbiH paCTBOp au;eTaTa IJ;HHKa ( OTBep,n:HTeJib ). ,[(arree 

Hccrre,n;oBarrHcb oco6eHHOCTH HaqanbHoro cTpyKTypoo6pa3oBaHH51 B cHcTeMe 

")I(H.IJ:KOe CTeKno - BO.IJ:HhiH pacTBop au;eTaTa U:HHKa". IToKa3aHo, qTo npH 

HarpeBaHHH npo,n;yKTOB OTBep)I(.IJ:eHH51 )I(H.IJ:KOrO CTeKJia paCTBOpOM au;eTaTa IJ;HHKa 

,D;O 11 0 ... 180 °C Ha6JIIO,n;aeTC51 qaCTifqHa51 KpHCTaJIJIH3aQH51 npo,n:yKTOB peaKQHH, 

qTo ycTaHOBJieHO P<l>A, npH 3TOM HX XHMHqecKHH COCTaB onpe.n;eJI51eTC51 

KOJIHqecTBOM OTBep,n;HTeJI51. lfccrre,n;oBaHO BJIH51HHe CKOpOCTH H 

npO,D;OJI)I(HTeJibHOCTH nepeMelllHBaHH51 KOMITOHeHTOB Ha BO,IJ;OCTOHKOCTb 

norryqaeMoro KOMIT03HTa, ITOKa3aHO, qTo HaH60Jibllla51 BO,ll;OCTOHKOCTb MaTepHaJia 

Ha6JIIO.IJ:aeTC51 npH nepeMelllHBaHHH KOMITOHeHTOB CO CKOpOCTbiO 600 06./MHH. B 

TeqeHHe 1,5 ... 2,0 MHH. 

XHMHqeCKHH COCTaB npo,n;yKTOB OTBep)l{,n:eHH51 HCCJie,n:oBaH TaiOKe MeTO.IJ:OM 

lfK - cneKTpOCKOITHH, IIOKa3aHO, qTo npH yBeJIHqeHHH KOHIJ;eHTpaiJ;HH IJ;HHKa .IJ:O 

co(Zn) = 4,5 % B03MO)I{H0 3aMeiiJ;eHHe aTOMOB KpeMHH51 B KpeMHeKHCJIOpO.IJ:HhiX 

TeTpa3,n;pax Ha aTOMbi IJ;HHKa. PaCCMOTpeHa KHHeTHKa OTBep)l{.[(eHH51 

)I(If.IJ:KOCTeKOJlbHbiX KOMIT03HIJ;HH, ITOKa3aHO, qTo HCITOJlb30BaHHe paCTBOpa au;eTaTa 

IJ;HHKa IT03BOJI51eT cyiiJ;eCTBeHHO ycKOpHTb OTBep)l{.[(eHHe. ABTOpOM ITOKa3aHO, qTo 

HCIIOJlb30BaHHe au;eTaTa IJ;HHKa IT03BOJI51eT yBeJIHqMTb KOJIMqeCTBO 
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Bbi,n:emnoru:ei:fc51 KpeMHMeBOM KMCflOTbi, qTO yBenMqMBaeT 3naCTMqHOCTb 

n onyqaeMoro TecTa M no3BOn51eT M3roTaBnMBaTb 6onee MenKMe rpaHynoi Cbipu;a. 

B pa6oTe npe,n:no)l(eHo Mcnonh30BaHMe MeTo,n:a ,n:M3neKTpMqecKOH 

npOHMIJ;aeMOCTM JJ:fl51 ycTaHOBneHM51 KOnMqecTBa He06XO.ll:MMOfO paCTBOpa au;eTaTa 

IJ;MHKa, o6ecneqMBaiOIIJ:ero npH B3aMMO,n:eikTBMM C )l(MJJ:KMM CTeKflOM nonyqeHMe 

KOMII03MTa, o6na,n:amrn:ero nOBbiiiieHHbiMM npoqHbiMM xapaKTepMCTMKaMM M 

BOJJ:OCTOMKOCTbiO. I10Ka3aHO, qTo npH OnTMMaflbHOM CO,n:ep)l(aHMM OTBep,n:MTefl51 no 

YKa3aHHhiM Bhiiiie KpMTepH51M Ha6mo,n:aeTC51 yBenMqeHMe ,n:M3neKTpHqecKoii 

npoHMu;aeMOCTM 6onee, qeM Ha nop51,n:OK. TaK )l(e ycTaHoBneHbi KaqecTBeHHhie 

M3MeHeHM51 COCTaBa npo,n:yKTOB OTBep)l(,n:eHM51 )l(MJJ:KOfO CTeKna paCTBOpOM 

au;eTaTa U:MHKa rrpH HarpeBaHMM ,n:o 450 °C. 

ITonyqeHHhie HayqHbie pe3ynoTaTbi Mccne,n:oBaHMM 6omM Mcnonb30BaHbi ,n:n51 

npaKTMqecKMX u;eneii. PacTBop au;eTaTa U:MHKa 6om npMMeHeH ,n:n51 OTBep)l(,n:eHM51 

:>KMJJ:KMX CTeKOn, npOM3BOJJ:MMbiX M3 OIIOKM no TeXHOflOfMM, pa3pa6oTaHHOM Ha 

Kacpe,n:pe "CTpOHTenbHbie MaTepManbi M TeXHOnorMM
11 

crTY MM. rarapHHa IO.A. 

ITpo,n:eMOHCTpHpoBaHa 3cpcpeKTMBHOCTh BBe,n:eHM51 MO,n:HcpHKaTopa, KOTopa51 

3aKmoqanaCb B nonyqeHMM rpaHynMpOBaHHbiX TennOM30fl51IJ;MOHHbiX MaTepHaflOB 

(TI1M), OTnMqaiOIIJ:MXC51 BbiCOKOM BOJJ:OCTOMKOCTbiO M npoqHOCTbiO rpaHyn. 

I1oKa3aHo, qTo ,n:n51 CHM)l(eHM51 HacbmHoii nnoTHOCTM rpaHyn THM M, 

COOTBeTCTBeHHO, CHM)l(eHM51 TennonpOBOJJ:HOCTM MaTepHana B03MO)l(H0 

MCnOflb30BaHMe B KaqeCTBe paCTBOpHTen51 JJ:fl51 au;eTaTa IJ;MHKa BOJJ:HO-CnMpTOBOfO 

pacTBopa. I1poM3Be,n:eHbi Mccne,n:oBaHM51 BflM51HM51 co,n:ep)l(aHM51 

MO,n:HcpHIJ;HpyiOrn:ero paCTBOpa M HanonHMTefl51 Ha OCHOBHbie CBOMCTBa 

nonyqeHHhiX cMeceii M THM. 

TaK)l(e pacTBop au;eTaTa U:MHKa 6om Mcnonh30BaH ,n:n51 OTBep)l(,n:eHM51 

:>KMJJ:KOfO CTeKna B nonMMepCHflMKaTHbiX KOMfl03MTaX. IJo,n:o6paH pau;MOHanbHbiH 

COCTaB nonMMepCMflMKaTHOfO KOMn03MTa, no 3a,n:aHHbiM nOKa3aTefl51M CBOMCTB, B 

TOM qlfcne XMMMqecKOM M BOJJ:OCTOMKOCTM. Y CTaHOBneHO, qTO MCnOflb30BaHMe 

OTBep,n:HTen51 au;eTaTa IJ;MHKa n03BOfl51eT rronyqaTb nonMMepCHflMKaTHble 

KOMII03MTbi C IIOBbiiiieHHOM BO.ll:OCTOMKOCTbiO npM COXpaHeHMM 

KMCflOTOCTOMKOCTM. KpoMe TOfO, pa3pa6oTaHHbie KOMn03MTbi 51Bfl51IOTC51 

cpyHrMIJ;MJJ:HbiMM cornaCHO MCnbiTaHM51M, pernaMeHTMpOBaHHbiM B rOCT 9049-91. 

B 3aBepiiieHMM pa6oThi KoqeprHHoii M.IT. npe,n:cTaBneHbi pau;MoHanhHbie 

TexHonorMqecKMe pe)l(MMhi nonyqeHM51 rpaHynMpoBaHHoro THM, peKoMeH,n:au;MM 

no M3roToBneHMIO cTeHOBbiX 6noKoB c Mcnonh30BaHMeM pa3pa6oTaHHoro THM, 

npe,n:cTaBneHbi pacqeTbl TeXHMK0-3KOHOMMqecKOM 3cpcpeKTMBHOCTM M3fOTOBfleHM51 

THM, rrpe,n:cTaBneHhi pe3ynoTaThi arrpo6au;MM TexHonorMM THM M peKoMeH,n:au;MM 
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ITO I13rOTOBnemno IllTYLIHbiX XI1MI1LJeCKI1 CTOHKI1X IlOn:IfMepc11ni1KaTHbiX 

KOMil0311TOB. 

TaKI1M o6pa30M, COI1CKaTemo y,n:anOCb HayLJHO o60CHOBaTb HOBOe 

TeXHOnOri1LJeCKOe peiiJeHI1e, 3aKniOLJaiOI.r(eeC51 B 11CITOnb30BaHI111 ,[(n51 OTBep)K.[(eHI151 

BO,[(HOrO paCTBOpa r11.[(pOCI1ni1KaTOB HaTp1151 ()1{11,[(KOrO CTeKna) BO,[(HOrO paCTBOpa 

a :o;eTaTa IJ;11HKa, o6ecrreLJI1BaiOI.r(ero yrrpaBneHI1e XI1MI1LJeCKI1M COCTaBOM 

npo,n:yKTOB OTBep)K,n:eHH51 11 CTPYKTypoo6pa3oBaHI1eM rrony-qaeMoro 

)1{11,[(KOCTeKOnbHOrO KOMil03MTa, o6na,n:aiOI.r(ero IIOBbiiiJeHHbiMM IIOKa3aTen51MM 

KaLJeCTBa. 3cpcpeKTMBHOCTb npe,n:nO)KeHHOrO TeXHOnorMLJeCKOrO peiiJeHM51 

rrpo,n:eMOHCTpnposaHa Ha rpaHynax THM M rronnMepcnnnKaTHOH XMMMLJeCKM 

CTOHKOH rrnMTKe. 

,IJ:oCTOBepHOCTh H HOBH3Ha uayqubiX DOJIOm:eHHH, BbiBO.LJ:OB H peKOMCH.LJ:aiJ,HH, 

clf>opMyJIHpOBaHHbiX B .LJ:HCCepTaiJ,HH 

Han6onee cyl.[(eCTBeHHhie HayLIHhie pe3ynhTaTbi, rronyLieHHhie aBTopoM: 

1) Y CTaHOBneHbi oco6eHHOCTM 113MeHeHH51 XMMI1qecKOrO COCTaBa rrpo,n:yKTOB 

B3aMMO,[(eHCTBM51 )Klf,[(KOrO CTeKna C paCTBOpOM a:o;eTaTa IJ;MHKa B 3aBMCMMOCTM OT 

KOnnqecTBa 11CIIOnh3yeMoro paCTBOpa M TeMnepaTypbi ero TepMMLJeCKOH 

o6pa6oTKM MeTo,n:aMM P<DA M HK-crreKTpocKorrnn. 

2) Pa3pa6oTaHa MeTOJJ:MKa orrpe.n:eneHM51 orrTMManbHoro KonnLieCTBa 

OTBep.[(MTen51 (B BM,[(e paCTBOpa a:o;eTaTa IJ;MHKa) ,[(n51 )Klf,[(KOrO CTeKna, 

3aKniOqaiOI.r(a51C51 B orrpe,n:eneHMI1 BenMLJMHbi ,[(M3neKTpMqecKOH npOHMIJ;aeMOCTM 

paCTBOpa. 

3) Y CTaHOBneHbi 3aBMCMMOCTM BnM51HM51 OCHOBHbiX pe:u;errTypHbiX M 

TeXHOnornqeCKMX cpaKTOpOB Ha 3KCIInyaTaiJ;MOHHbie CBOHCTBa )Klf,[(KOCTeKOnbHbiX 

KOMII03MTOB, cornaCYIQI.r(MeC51 M ,[(OIIOnH51IOI.r(Me OCHOBHbie TeOpMM CTpOMTenbHOrO 

MaTepnanoBe,[(eHM51 (rroni1CTpyKTYPHYIO TeopMIO M TeopMIO 11CKyCCTBeHHbiX 

CTp011TenhHbiX KOHrnoMepaTOB ). 

,[(oCTOBepHOCTb ccpopMyn11pOBaHHbiX B ,[(MCCepTaiJ;MM HayqHbie IIOnO)KeHMH, 

BbiBO,[(OB M peKOMeH,[(aiJ;MH IIO,[(TBep)K.[(eHa pe3ynbTaTaMM 3KCIIepMMeHTMbHbiX 

11CCne,[(OBaHMH, nonyLJeHHbiX C MCIIOnb30BaHMeM COBpeMeHHbiX MeTO,[(OB 11 

o6opy,n:oBaHM51, IIpMMeHeHI1eM CTaTI1CTMLJeCKMX MeTO,[(OB, KOppen51IJ;MOHHOrO M 

perpeccnoHHoro aHanM30B, a TaK)Ke B cornacoBaHHOCTM nonyqeHHbiX 

COI1CKaTeneM 3KCIIepMMeHTMbHbiX ,[(aHHbiX C M3BeCTHbiMM pe3ynbTaTaMM ,n:pyrMX 

aBTOpOB. 
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3aMeqaunH no pa6oTe 

1. Ha cTp. 54 11 78 aBTopoM YKa3biBaeTc~, qTo BennqnHa pH pacTBopoB, 

co,n:ep)Kai.IJ;MX L(MHKOBbie COJIIf, onpe,n:eJI~eT TIOBe)J;eHMe L(MHKa B CMCTeMe, TO eCTb, 

B TOM qncJie ero nepeXO)J; 113 KaTMOHHOM <PopMbl B o6pa3yiOI.IJ;MXC~ npo,n:yKTaX 

oca)K,n:eHM~ B aHMOHHyiO. TaK, B I.IJ;enoqHoli cpe.n;e B03MO)KHO o6pa3oBaHMe 

L(MHKaTOB, qTo YKa3biBaeTc~ Ha cTp. 74 (3aMei.IJ;eHMe aTOMOB KpeMHM~ aToMaM 

L(MHKa), a B KMCJIOM cpe,n:e L(MHK npMCYTCTByeT B KaqecTBe KaTMOHa- o6pa30BaHMe 

TaKMX KpMCTaJIJIMqecKMX CMelliaHHbiX COJieM TIOKa3aHO Ha CTp. 90. KpoMe TOro, pH 

onpe,n:eJI~eT CKOpOCTb TIOJIMMepM3aL(MM KpeMHMeBOM KMCJIOTbi M, COOTBeTCTBeHHO, 

)KM3Hecnoco6HocTb cMeceli. l13MeHeHMe pH cpe,n:bi npn CMHTe3e onpe.n;en~eTc~ 

KOJIMqecTBOM BBO)J;MMOrO paCTBOpa, KOTOpbiM, KpOMe TOro, BapbMpyeTC~ ITO 

KOHL(eHTpau:nn OT 20 .n;o 28 % ( CTp. 62). O,n:HaKo aBTopoM pH cpe,n:bi nonyqaeMbiX 

paCTBOpOB C pa3JIMqHbiM co,n:ep)KaHMeM OTBep,n:MTeJI~ He M3Mep~JIC~, qTO 

cyi.IJ;eCTBeHHO 3aTpy,n:H~eT OL(eHKY )J;OMMHMpyiOI.IJ;ero MeXaHM3Ma TBep,n:eHM~ (B 

06I.IJ;eTipMH~TOM TIOHMMaHMM :noro TepMMHa), a COOTBeTCTBeHHO, )J;aJibHeMIIlMM 

cTpyKTYPHhiM aHaJIM3 pe3yJibTaTOB, npe,n:cTaBJieHHbiX B rnaBax 4 11 5. 

2. ,II:aHHbie Ta6JIML(bi 3.12 11 pncyHKa 3.5, 6 He cornacyiOTC~ Me)K.n;y 

C060M, XOT~ co,n:ep)KaT aHaJIM3 npo,n:yKTOB B3aMMO)J;eMCTBM~ )KH)J;KOrO CTeKJia C 

24 % paCTBOpOM aL(eTaTa L(MHKa B KOJIMqecTBe 15 %, OTBep)K)J;eHHbiX npM 

TeMnepaType 180 °C, a MMeHHO, HenoH~THO o6pa3oBaHMe ZnO (YKa3aHo B 

Ta6JIML(e 3.12 ), TaK KaK TeMnepaTypa oqeBM)J;HO He)J;OCTaToqHa~ )J;JI~ TepMOJIM3a. 

3. Ha cTp. 101 aBTopoM yKa3biBaeTc~ Ha Heo6xo,n:MMOCTb CHM)KeHM~ 

CTOHMOCTH THM, npn 3TOM npe.n;naraeTc~ ncnoJih30BaHMe B cocTaBe 

KOMTIJieKCHOrO MO)J;M<l>MKaTopa 3TMJIOBOrO CTIMpTa, KOTOpbiM ~BJI~eTC~ 

,n:oporOCTO~I.U;MM, a KpOMe TOrO, ei.IJ;e ropiOqMM M JierKOJieTyqMM KOMTIOHeHTOM. 

4. IIpe.n;noJio)KeHMe o <PopMnpoBaHMM 3<Pnpa npn B3aMMo.n;elicTBMM 

yKcycHoli KMCJIOTbi 11 3TMJIOBoro cnnpTa ( cTp. 119) ~BJI~eTc~ He BepHbiM, TaK KaK 

peaKL(M~ 3TepM<l>MKaL(MM TipOTeKaeT B npMCYTCTBMM CMJibHbiX HeopraHMqecKMX 

KMCJIOT. 

5. ABTOpOM He npe,n:JIO)KeHO 060CHOBaHM~ OTITMMaJibHOrO pe)KMMa 

rrepeMelliMBaHM~, B qaCTM npe,n:ocTaBJieHM~ CBe,n:eHMM 06 O)J;HOpO)J;HOCTM 

pacnpe.n;eneHM~ KJIIOqeBoro 3JieMeHTa - coe,n:nHeHM~ U:MHKa - pacqeTbi qncna 

PeMHOJib)J;Ca, K03<l><PML(MeHTa MOI.IJ;HOCTM M ,n:p., KOTOpbie TI03BOJIMJIM npOM3BeCTM 

TeXHMqeCKMM nepeHOC ycTaHOBJieHHOrO OTITMMaJibHOrO pe)KMMa Ha ,n:pyrne 

annapaTbl )J;JI~ nepeMeiiiMBaHM~ KOMTIOHeHTOB. 

6. L(eJiecoo6pa3HO OTIMCaHMe MeTO)J;MK npoBe)J;eHM~ MCCJie)J;OBaHMM 

npe,n:cTaBJI~Tb TOJibKO B rJiaBe 2 «XapaKTepMCTMKa OCHOBHbiX MaTepMaJIOB H 
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MeTOLJ:bi nccrre,n:oBaHH.H». KpoMe Toro, B ,n:nccepTaiJ,HH 6orri>moe KorrnqecTBO 

oneqaTOK B cpopMyJiaX XHMHqeCKHX BeiiJ,eCTB. 

3aKJIIoqeuue 0 COOTBeTCTBHH )J,HCCepTaiJ;HH KpHTepHHM 

lloJio~euuH o npucy~euuu yqenhiX cTeneueii 

)J;nccepTaiJ,H.H KoqeprnHoii Mapnn IleTpoBHhi .HBJI.HeTc.H 3aKoHqeHHoii 

HayqHO-KBaiiHcpHKaiJ,HOHHOH pa60TOH, COOTBeTCTByeT TI. 9 IlOJIO)I(eHH.H 0 

npn cy)l(,n:eHHH yqeHI>IX cTeneHeii (nocTaHOBJieHne IlpaBHTeJII>CTBa Poccnii:cKoii 

<De,n:epall,HH oT 24 ceHT.H6p.H 2013 ro,n:a N2 842), B ,n:nccepTaiJ,HH Ha ocHoBaHHH 

BbiTIOJIHeHHbiX aBTOpOM HCCJie,n:oBaHHH npe,n:JIO)I(eHO HayqHO o60CHOBaHHOe 

TexHorrornqecKoe pemeHne, o6rra,n:aiOIIJ,ee HayqHoii HOBH3Hoii, npaKTHqecKoii 

3HaqHMOCTbiO H HMeiOIIJ,ee cyiiJ,eCTBeHHOe 3HaqeHHe LJ:JI.H CTpOHTeJibHOH HayKH H 

n pOMbiiiiJieHHOCTH 

HCTIOJib30BaHHH LJ:II.H 

()I(HLJ:KOrO CTeKJia) 

CTpOHTeJibHbiX MaTepHaiiOB, 3aKJIIOqaiOIIJ,eeC.H B 

OTBep)l(,n:eHH.H BOLJ:HOrO paCTBOpa rH,n:pOCHJIHKaTOB HaTpH.H 

BO,n:Horo pacTBopa aiJ,eTaTa IJ,HHKa, o6ecneqnBaiOIIJ,ero 

y npaBJieHHe XHMHqecKHM COCTaBOM npo,n:yKTOB OTBep)l(,n:eHH.H H 

CTPYKTypoo6pa3oBaHHeM norryqaeMoro )I(HLJ:KOCTeKOJII>Horo KOMTI03HTa 

( TeTIJIOH30JI5Ill,HOHHOrO H XHMHqecKH CTOHKOrO ), o6rra,n:aiOIIJ,ero TIOBbiiiieHHbiMH 

TIOKa3aTeJI.HMH KaqeCTBa. 

)J;nccepTaiJ,H.H H aBTOpecpepaT OcpOpMJieHhi B COOTBeTCTBHH C Tpe6oBaHH5IMH 

BAK P<D. ABTopecpepaT cooTBeTCTByeT co,n:ep)l(aHHIO ,n:nccepTaiJ,HH. 

,ll;nccepTaiJ,HOHHa.H pa6oTa KoqeprnHoii Mapnn IleTpOBHhi OTBeqaeT 

Tpe6oBaHH.HM BAK P<I> K KaH,n:n,n:aTCKHM ,n:nccepTaiJ,H5IM, c,n:erraHHI>Ie 3aMeqaHH.H 

He OKa3biBaiOT cyiiJ,eCTBeHHOrO BJIH.HHH.H Ha TIOJIO)I(HTeJibHYIO OIJ,eHKY pa60Tbl. 

CqnTaiO, qTo KoqeprnHa MapH.H IleTpOBHa 3acrry)I(HBaeT npncy)l(,n:eHH.H 

y qeHOH CTeTieHH KaH,n:H,n:aTa TeXHHqecKHX HayK TIO CTieiJ;HaJibHOCTH 05.23.05 -

CTpOHTeJII>HI>Ie MaTepnaJII>I H H3,n:eJIH51. 

O«t>uu:uaJihHhiii onnoueuT: 

KaH,n:H,n:aT TeXHHqecKHX HayK (05.23 .05-

CTponTeJII>HI>Ie MaTepnaJII>I H H3,n:errn51) i 
!pnmnHa AHHa HnKorraeBHa 

OS: 1 t . ZOff- r: 

<De.n:eparrbHOe rocy.n:apcTBeHHoe 6IO.[(:>KeTHOe o6pa3oBaTeJibHoe yqpe)!{.n:emre BbiCII.Iero 

o6pa3oBamur «Hai(MOHaJihHbiH: MCCJie.n:oBaTeJibCKMH MocKOBCKMii rocy.n:apcTBeHHbiH: 

cTpOHTeJibHhlli yHMBepcMTeT>>, cTapiiiHH HayqHhrn coTpy.UHMK HayqHo-o6pa3oBaTeJihHoro 
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