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porresa EsreHH.H BarrepbeBH"lla HbiHe ,n:oKTopa HayK, rrpo<Peccopa, HaY"lJHOro pyKo

BO.IJ:HTerr.H KHCeJieBa ,lJ;eHHCa H IIOTOMy, IIOMH51 TO XOpornee BIIe"llaTJieHHe, C y,n:o

BOJibCTBHeM COrJiaCHJIC51 OIIIIOHHpOBaTb H 3TY ,l(HCCepTa[(HIO. 0,n:HaKO . . . , rrepeii,n:y 

K H3JIO)I(eHHIO HhiHernHero OT3biBa, corrracHo rrpe,n:rrncaHHIO BAK. 

AKTYaJibHOCTb TeMbi. Cepa, xoT.H ,n:asHo H3BeCTHoe B.H)I(yll.(ee B cTpOHTeJib

HbiX MaTepHarrax, IIOKa He IIOITY"lJHITa IliHpOKOrO IIpHMeHeHH51, a,n:eKBaTHOrO 60Jib

IliHM 06beMaM ee IIpOH3BO,l(CTBa IIpH O"liHCTKe cepHHCTbiX He<I.>Teii H rrpHpO.IJ:HOrO 

rrorryTHoro r33a, B "llaCTHOCTH, B TaTapcTaHe ( COTHH TbiC.H"ll TOHH B ro,n:), B AcTpa

xaHcKoii o6rracTH H B Cn6HpH (MHJIJIHOHbi TOHH). T'rrasHoii TeXHorrorH"llecKoii, 

TO"liHee, CaHHTapHO-TOKCHKOJIOrH"lleCKOH H 3KOJIOrH"lleCKOH IIpH1IHHaMH 3TOrO 51B

JI51eTC51 o6p33oBaHHe ceposo,n:opo,n:a rrpH KOHTaKTe ee pacrrrrasa c «opraHHKoii» H, 

BTOpa.H - Bbl,l(eJieHHe OKCH,l(OB S02 H S03 IIpH OKHCJieHHH pacrrJiaBa Ha B03,n:yxe, 

o6p33yiOII.(HX IIpH KOHTaKTe C BO,l(51HbiM rrapOM (HJIH BO,l(OH) cepHbiM H cepHHCTbiH 

aHrH,n:pH.IJ:bl - BbiCOKOarpeCCHBHbie K CTaJIH, 6eTOHY H ,n:p. CTpOHTeJibHbiM MaTe

pnarraM. O,n:HaKo, asTop 3Toii ,n:nccepTaQHH aK[(eHTHpyeT BHHMaHHe Ha BbiCOKOii . 
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XMMlflieCKOM aKTHBHOCTH cepbl no OTHOIIIeHHIO K KpeMHe3eMHCTbiM HanOJIHHTe-

JIHM, CJie.[(CTBHeM KOTOpOM 51BJI5IIOTC51 BO.[(OpaCTBOpHMbie nOJIHCYJibCpH.[(bi KpeMHH51. 

06rn:eH3BeCTHO, "liTO no.n;aBJI51IOII.J:ee 60JibiiiHHCTBO CBOMCTB BCeX KOMn03H

TOB onpe.n;eJI51eTC51 B3aHMO.[(eMCTBHeM KOMnOHeHTOB no rpaHHU:e HX pa3.n;ena, Ha

"l!HHaH C nepBOHa"l!aJibHOrO TeXHOJIOrH"l!eCKOrO KOHTaKTa ( CMa"llHBaHH51 noBepXHO

CTH TBep.n;oif <}_)a3bl .[(HCnepCHOHHOM )I(H.[(KOM cpe.n;oif), 3aTeM B npo:o:ecce cpopMO

BaHH51 B513KO- nJiaCTH"l!HOM KOMn03HU:HH B H3.[(eJIHe H, .[(aJiee, B TeqeHHe BCero cpo

Ka 3KCnnyaTaU:HH 3TOrO H3.[(eJIH51. 06pa3yiOII.J:HMC51 rpaHH"l!HbiM CJIOM MO)I(eT 6biTb 

nJIOTHbiM H npO"l!HbiM B CJiyqae CHJibHOrO a.n;cop6U:HOHHOrO B3aHMO.[(eMCTBH51, KaK 

HanpHMep, B 60JibiiiHHCTBe nOJIHMepOB (IJBX, 3nOKCH.[(OB ), HanOJIHeHHbiX KpeM

He3eMaMH, Kap6oHaTaMH; KayqyKOB - a3pOCHJIOM (HaHOKpeMHe3eMOM), TeXHH"lle

CKHM yrnepo.n;oM ( ca)l(eM ). Cna6hie rpaHHqHbie cnoH o6pa3yiOTCH, HanpHMep, npH 

HanOJIHeHHH cpypaHOBbiX nOJIHMepOB, OTBep)l(,[(aeMbiX KHCJIOTaMH. 

TeMa .n;HccepTaU:HH KHceneBa ,[J:eHHca HBJIHeTCH no cyTH npo.n;OJI)I(eHHeM 

.[(HCCepTaU:HOHHOrO HCCJie.[(OBaHH51 11HHbi EBCTH<}_}eeBOM ( 06 3TOM aBTOp CaM yKa-

3biBaeT Ha nepBOM CTpaHHU:e TeKCTa CBOero aBTOpecpepaTa), KOTOpa51 51K06bi 06Ha

py)I(HJia o6pa30BaHHe BO.[(OpaCTBOpHMbiX COe.[(HHeHHM npH KOHTaKTe pacnJiaBa Ce

pbl C KpeMHe3eMCO.n;ep)l(aii.J:HM HanOJIHHTeJieM, qTo CHH3HJIO .[(OJirOBe"l!HOCTb cep

HbiX KOMn03HTOB. IIpe.n;JIO)I(HB .[(JIH npe.n;oTBparn:eHHH 3Toro HeraTHBHoro 3cpcpeKTa 

annpeTHpoBaHHe noBepXHOCTH Si02 pacTBopoM HenonHpHoro KayqyKa B KepocH

He, OHa 06Hapy)I(HJia nOHBJieHHe rpaHH"l!HOrO CJI051 BYJIKaHH3aTa TOJIII.J:HHOM 

44 ... 73 HM, KOTOpbiM o6ecne"llHBaeT onTHMaJibHOCTb CTPYKTYPhi Bcero KOMn03HTa 

H ero ycHJieHHe, BKJIIOqaH CTOMKOCTb K arpeCCHBHbiM cpe.n;aM. EBCTHcpeeBa 11HHa 

IOpbeBHa ocTaBHJia HepeiiieHHbiMH .n;Be 3a.n;aqH: ou:eHHTb BJIHHHHe XHMH"l!eCKOM 

npHpO.[(bi HanOJIHHTeJI51 (HOCHTeJI51 3JiaCTH"l!HOM 060JIOqKH) H ero BJia)I(HOCTH (,[J:e

HHC KHceneB no"lleMy-To Ha3biBaeT BJia)I(HOCTb reonorHqecKHM TepMHHOM «CTene

HbiO o6Bo.n;HeHHH» ). Ha3BaB pacTBOp Kay"llyKa npeKypcopoM (a cor nacHo E3C 

npeKypcop - 3TO JII060M XHMH"l!eCKHM peareHT B JII060M CTa.[(HH npOH3BO.[(CTBa 

Bern:eCTBa KaKHM 6bi TO HH 6biJIO CnOC060M) aBTOp .[(HCCepTaU:HH COCpe.[(OTO"l!HJI 

BCe CBOH YCHJIH51 Ha ero «Cy.[(b6e» H pOJIH B cepHOM KOMn03HTe, HanOJIHeHHOM KaK 
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,n:OpOrMM rH,n:po<Po6HhiM TanhKOM (HaiiOJIHMTeJieM pe3HH), TaK M ,n:eiiieBhiMM IIpO

.U)'KTaMM: <Peppo6opOBhiM IIIJiaKOM - OTX0.1J:OM qepHOH MeTannyprHM r.JlMrreu:Ka M 

MOHTMOpHJIJIOHMTOBOH rreH3eHcKoil rJIMHOH. Ha3BaHMe ,n:MccepTaU:MM o6513yeT as

Topa 3KCIIepHMeHTanhHO MJIM pacqeTOM IIOKa3aTh HanlfqMe HaHOpa3MepHOCTM B 

MCXO.UHOM «rrpeKypcope», MJIM B o6pa3yiOmeMC51 BYJIKaHM3aTe rpaHMqHoro CB51-

3yiOmero cno51, MJIM B rrpo,n:yKTax o6:amra HarronHMTeneH:. 

J-lTaK, cepa, arrrrpeTHpOBaHMe, rrpeKypcop, HaHOMO.UM<PMKaU:M51 KOMII03MTa -

3TH TepMHHhl M IIOH51TM51 B pa6oTe, HarrpaBJieHHOH Ha IIOJiyqeHMe «CTpOHTeJihHhiX 

MaTepHanOB o6mecTpOHTeJihHOrO M CIIeU:ManhHOrO Ha3HaqeHM51» o6yCJIOBJIMBaiOT 

6e3yCJIOBHyiO aKTyannHOCTh TeMhl. 

CTerreHh o6ocHoBaHHOCTM Ha)'9HhiX rroJIO)I(eHMH, BhiBO.UOB M peKoMeH.ua

UMH. HaqHy c u:enM, Kyua51 <PopMynHposKa KoTopoH: He rrpe,n:rronaraeT Hau:eneHHO

CTM Ha KaKoil-nM6o rrpaKTMqecKM 3HaqMMhiH rroJIO)I(MTeJihHhiH pe3ynnTaT. Ho 3TY 

«KyU:eCTh», HaBepHO, MO)I(HO 06n51CHMTh, rrpoqMTaB B aBTOpe<l>epaTe pa3,n:eJI «JIMq

HhiH BKna.n: asTopa», B KoTopoM o ponM HayqHoro pyKoso,n:MTeJI51 

rrpo<P.Koponesa EsreHM51 BanepnesMqa He yrroMMHaeTC51 soo6me, a «rny6oKyiO 

6naro,n:apHOCTh» asTop Bhipa)l(aeT Ha rrocne,n:Heil - 24-H: cTp. JIMIIIh .n:ou:eHTaM 

IlpornMHOH H.A. M Ann6aKacosy A.H. 3a HayqHDie KOHcynnTaU:MM. Ho ... , 3TO 

«JIMqHoe ,n:eno» ,ll;eHMca KMcenesa, KOTOpniH, o,n:HaKo, II51Th 3a,n:aq csoero Mccne,n:o

saHM51 c<PopMynHposan qeTKO M co,n:ep)l(aTeJihHO, 3aBeprnHB HaMepeHMeM pa3pa6o

TaTh HaHOMO.UM<i>MU:HpOBaHHhie cepHnie B51)1(YmMe C BhiCOKMMM IIOKa3aTeJI5IMM BCeX 

HY)I(HhiX csoilcTB M c,n:enaTh TeXHMK0-3KOHOMMqecKyro ou:eHKY 3<P<l>eKTMBHOCTM MX 

rrpaKTMqecKoro rrpHMeHeHM51. 

KopoTKMH mno63op, rrpe,n:Ha3HaqeHHhiH o6ocHoBaTh u:enh M 3a,n:aq11 ,n:Mc

cepTaU:MOHHoro MCCJie,n:OBaHM51, TaKOBhiMM He 3aBeprnaeTC51, a BhiBO.Uhi B ero KOHU:e 

CO,n:ep)l(aT o6meM3BeCTHhie CBe,n:eHM51 0 cepe, cepHbiX HaiiOJIHeHHhiX KOMII03MU:M-

51X, HaHoTeXHonorM51X. O,n:HaKo, II51TDIH BhiBO,n: o cTpaTerM51X peanM3aU:MM HaHo

TeXHonorMH CTpOHTeJihHhiX MaTepHanOB MeH51 y,n:MBMJI CBOeH 6e3anhTepHaTMBHOM 

o6o6maromeil rrpOCTOTOH (U:HTHpyiO ): «rrpe,n:rroqTMTeJihHOH, II03BOJI51IOmeil pe

IIIMTh rrpaKTMqecKM BCe TeXHOJIOrMqecKMe M 3KOJIOrMqecKMe 3a,n:aqM HaHOTeXHOJIO-
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rHH, jiBJUieTCji CTpaTerHji HCnOJih30BaHHji peaKTHBOB (npeKypcopOB ), KOTOphie 

nOJIHOCThiO COBMern;aiOTCji C TeXHOJIOrHqecKOH )KH,Il;KOCThiO H CnOC06Hhi B npo

u:ecce H3rOTOBJieHHj{ MaTepHana npeTepneBaTh <PH3HqecKHe H XHMHqecKHe npeo6-

pa3oBaHHj{ H CHHTe3HpOBaTh HaHOpa3MepHbie 06'beKThi, yqaCTBYIO:W:He B ero 

CTPYKTypoo6pa3oBaHHH». 

B TO )Ke BpeMji B HayqHOH rHnOTe3e ,Il;HCCepTaU:HH, peqh H,IJ;eT B OCHOBHOM 0 

HHBeJIHpOBaHHH XHMHqeCKOH aKTHBHOCTH HanOJIHHTeJieif. K cepe H o6pa30BaHHji 

BO,Il;OpaCTBOpHMhiX COe,IJ;HHeHHH nyTeM <PH3HqeCKOrO (no CYTH - TepMOXHMHqe

CKOrO) H cpH3HKO-XHMHqecKOrO (HaHeCeHHe npeKypcopa) MO,Il;H<PHU:HpOBaHHji. 

K CO)KaJieHHIO, B JIHT063ope ji He HameJI XHMHqeCKOH peaKQHH KpeMHe3eMa 

C cepoif., npHBO,IJ;jirn;eif. K o6pa30BaHHIO BO,Il;OpaCTBOpHMOrO CYJihcpH,n;a KpeMHHji H 

OnHCaHHji «HaHOCTpyKTypHOCTH» o6oJioqKH KayqyKa (HJIH BYJIKaHH3aTa) Ha no

BepXHOCTH HanoJIHHTeneii. A Be,n;h «HaHOMO,n;H<i>HU:HpoBaHHe» j{BJijleTcj{ neiiTMO

THBOM ,n;HccepTaU:HH ,Il,eHHca KHceneBa. 

Kacaj{ch o6ocHoBaHHj{ Bhi6opa HanoJIHHTeneii H Hx MO,n;H<i>HKaU:HH, ,n;OJI)KeH 

3aMeTHTh, qTO BhiCOKOTeMnepaTypHaji o6pa60TKa TaJihKa, illJiaKa H rJIHHhl npHBO

,Il;HT He TOJihKO K nOJIHOH cymKe, HO H K y,n;aneHHIO KpHCTaJIJIH3aQHOHHOH BO,Il;hi, 

,n;ecTpyKU:HH KpHCTaJIJIOB, noj{BJieHHIO HoBoo6pa3oBaHHii. A HY)KHO JIM 3To, oco-

6eHHO, B OTHOilleHHH rJIHHhi, Be,IJ;h nporn;e nOMOJIOTh OTXO,Il;hl KepaMHqeCKOrO KHp

nHqa? 

KepocHH - Tpy,n;HoHcnapj{IO:W:HHCji pacTBOpHTeJih ( TeMnepaTypa KHneHHj{ -

200-300 °C, a BCnhiillKH Bcero 40 °C). OnHroMepHhiii KayqyK CK,IJ,H MO)KeT o6pa-

30BaTh B pacTBope HaHopa3MepHhie accou:HaThi, Ho 3TO HY)KHO noKa3aTh. ITpH co

BMecTHOM nOMOJie B mapOBOH MeJihHHU:e )KH,Il;KOH KJieeBOH MaCChi paCTBOpa Kay

qyKa C ,Il;HCnepCHhiM HanOJIHHTeJieM Tpy,Il;HO H36e)KaTh KOMKOBaHHji H HaJIHnaHHji 

KJieji Ha MeJIIO:W:He TeJia (maphl). 11, TeM 6onee, o6ecneqHTh CnJIOillHOCTh H O,Il;HO

pO,Il;HOCTh nneHKH no TOJI:W:HHe. B peaKTope-nnaBHTene npH nonyqeHHH cepHoro 

Bji)Kyrn;ero cyrn;eCTByeT peaJihHaji onaCHOCTh BCnhiillKH HCnapjiiO:W:erOCji KepOCH

Ha, o6pa3yro:w;ero, KaK yTBep)K,n;aeT aBTOp, ra30ByiO cpe,n;y. 

060CHOBaHHOCTh n)'HKTOB HayqHOH HOBH3Hhi. 
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II.l. «Pa3pa6oTaH KOMrmeKCHhrii MeTo.n; o6pa6oTKH a.JnoMo- H MarHHiicmm

KaTHbiX HaiiOJIHHTeJieH ... » CKOpee OTHOCHTC.SI K rrpaKTJ1qeCKOH 3HaqJ1MOCTH, TeM 

6oJiee, qTO HaHOpa3MepHOCTb TOJIIIIHHbi KayqyKa Ha IIOBepXHOCTH rrpeKypcopa 85-

95 HM YM03pHTeJihHa H 3KcrrepHMeHTaJibHO He rro.n;TBep)K.n;eHa. TeM He MeHee 3TOT 

IIYHKT B rreJIOM 060CHOBaH - KOMIIJieKCHbiH MeTO)l; <PH3HKO-XHMHqecKOrO MO)l;ll

<PHIIHpOBaHH.SI HaiiOJIHHTeJieH cepHOrO B.SI)KYIIlero C03)l;aH H OH 3<P<PeKTHBeH B qac

Tll IIOBbiiiieHH.SI IIOKa3aTeJieii 3KCIIJiyaTaiiHOHHbiX CBOHCTB MaTepuana. 

II.2. «Y cTaHOBJieH MexaHH3M CTPYKTypoo6pa3oBaHH.SI HaHOMO.r:t:H<PHIIHpo

BaHHbiX cepHbiX B.SI)KYIIIHX ... » 3KCIIepHMeHTaJibHO ll TeopeTHqeCKH BbiBO)l; o6oc

HOBaH, KpOMe IIpHJiaraTeJibHOrO «HaHOMO,n;HqmrrHpOBaHHbiX». 

II.3. «IIpe.n;Jio)KeH rrapaMeTp, .SIBJI.SIIOIIIHHC.SI KOJIHqecTBeHHoii xapaKTepH

CTHKoii cTerreHH .n:e<PeKTHOCTH CTPYKTYPhi MaTepuana - Me,n;HaHHoe OTHOCHTeJib

Hoe MexaHuqecKoe Harrp.SI)KeHHe ... » B rrenoM MO)KeT 6biTb rrpHH.SIT .r:t:JI.SI orreHKH Hc

cne.n;oBaHHbiX aBTopoM CCM, HO He 6onee. 

II.4. «YcTaHOBJieHhi 3aBHCHMOCTH BJIH.SIHH.SI ... » o6ocHoBaH 3KcrrepuMeH

TaJibHbiMH pe3yJihTaTaMH. 

IIpaKTHqecKa.SI 3HaqHMOCTb pe3yJibTaTOB BeCbMa CYIIIeCTBeHHa; pa3pa6oTa

Hbi COCTaBbi ll TeXHOJIOrH.SI H3rOTOBJieHH.SI CepHbiX B.SI)KYIIIHX BeiiieCTB Ha OCHOBe 

KOMIIJieKCHOrO MeTO)l;a MO.r:t:H<PHIIHpOBaHH.SI IIOBepXHOCTH HaiiOJIHHTeJieH, IIpHBO

)l;.SIIIIHX K )l;OCTH)KeHHIO BbiCOKHX IIOKa3aTeJieH 3KCIIJiyaTaiiHOHHO-TeXHH:qecKHX 

CBOHCTB KOHeqHbiX MaTepHaJIOB H ll3)l;eJIHH. 

LITO KacaeTC.SI «aJirOpHTMa CHHTe3a ... MO.r:t:H<PHIIHpOBaHHbiX cepHbiX B.SI)Ky

IIIHX, 3aKJIIOqaiOIIIerOC.SI B .n;eKOMII03HIIHH CHCTeMbi KaqecTBa», TO 3TO JIHIIIb IIO

IIbiTKa <PopMaJIH30BaTb ,n;aBHO IIpHMeH.SIBIIIHeC.SI IIO)l;XO)l;bl K pa3pa60TKe CJIO)KHbiX 

MaTepuanoB rrpH MHorocpaKTOpHbiX TeXHonoruqecKHX ycnoBH.SIX. CaMa <PopMyJIH

poBKa IIpHHIIHIIa «.r:t:eKOMII03HIIHH» ( «.r:t:e» - JiaTHHCKa.SI IIpHCTaBKa 03HaqaeT OTMe

HY, CHH)KeHHe, oT.n;eneHHe ... ) B H3JIO)KeHHH aBTopa Bbi3biBaeT OIIIYIIIeHHe rHrrep

Tpo<PupoBaHHOii ycJIO)KeHHOCTH TepMHHOB H IIOH.SITHH, CKpbiBaiOIIIeH IIpOCTbie 

TeXHHqeCKHe 3<P<PeKTbl, CBOHCTBa, .n;eiiCTBH.SI ... H ... OTCYTCTBHe CO,n;ep)KaTeJibHOr O 

CMbiCJia. 
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Eonhrnoe ITpaKnPiecKoe 3HaqeHHe HMeiOT wccne.n:oBaHwe rnaBHhiX :mciTnya

Tau;woHHO-TeXHHqecKHX CBOMCTB MO.r:t;Hqmn;HpOBaHHbiX cepHbiX B5DKYJII;HX, HX 

MHOrOKpHTepHaJibHa51 OITTHMH3aii;H51 H OITbiTHO-ITpOMbiiiiJieHHa51 aiTpo6aii;H51 TeX

HOJIOrHH ITpOH3BO.[(CTBa 6eTOHa Ha cepHbiX B51)1(YIIJ;HX. 

B II;eJIOM, BCe ITOCTaBJieHHhie B pa6oTe 3a.z:t:aqH BbiiiOJIHeHhl H n;eJib .[(OCTHr

HyTa, O.[(HaKO HaHOpa3MepHOCTb MO.LJ:H<}lHU:HpOBaHHbiX cepHbiX KOMIT03HTOB O.[(H0-

3HaqHO He .[(0Ka3aHa, XOT51 H ITO.LJ:Pa3YMeBaeTC51 Ha OCHOBe paHee ITpOBe.z:t:eHHbiX HC

CJie.[(OBaHHM H.EBCTH<}leeBoil. 

,lJ;OCTOBepHOCTb 3KCITepHMeHTaJibHbiM pe3yJinTaTOB H OCHOBHbiX BbiBO.[(OB ITO 

HHM He Bbl3hiBaiOT COMHeHHM, TaK )l(e KaK H ITpaKTHqecKHe peKOMeH.z:t:aii;HH ITO pa3-

pa60TKe H ITpHMeHeHHIO MO.LJ:H<}JHII;HpOBaHHbiX cepHbiX KOMIT03HTOB. 

,ll;wccepTan;u51 ,ll;eHwca KwceneBa 51BAAeTC51 3aBeprneHHhiM HayqHhiM wccne

.n:oBaHHeM, BbiiiOJIHeHHbiM Ha aKTyaJihHYIO TeMy C Tpa.z:t:HII;HOHHOM .[(JI51 CITeii;HaJih

HOCTH 05.23.05 CTpyKTypoil, JIOrHKOM H ITOCJie.[(OBaTeJihHOCTbiO H3JIO)I(eHH51 OT 

aHaJIHTHqecKOrO 0630pa .[(0 OITbiTHO-ITpOMbiiiiJieHHOrO BHe.z:t:peHH51 H TeXHHK0-

3KOHOMHqeCKOM OII;eHKH. 

,ll;wccepTan;H51 HaiTHCaHa rpaMOTHhiM pyccKHM 513hiKOM, xoporno o<}lopMn eHa. 

ABTOpe<}lepaT ITO CO.z:t:ep)l(aHHIO H BbiBO.[(aM ITOJIHOCTbiO OTpa)l(aeT .[(HCCepTa

II;HIO, OCHOBHhie pe3yJinTaTbl KOTOpOH OITy6JIHKOBaHhi B 12 ITeqaTHbiX pa6oTaX, B 

TOM qHCJie, B II;eHTpaJibHbiX pen;eH3HpyeMhiX H3.[(aHH51X - 5 CTaTeM. HOBH3Ha TeX

HHqeCKHX perneHHM 3aKpeiTJieHa .r:t:BYM51 ITaTeHTaMH Pet> Ha H3o6peTeHH51. 

3aMeqaHH51 H He.[(OCTaTKH OTMeqeHhl MHOIO ITO TeKCTY OT3biBa H , B II;eJIOM, 

He OTBepraiOT ITOJIO)I(HTeJihHOe MHeHHe 0 .[(HCCepTaii;HH H ee aBTOpe. 

3aKaHqHBa51 OT3biB 0 .[(HCCepTaii;HH «HaHOMO.LJ:H<}lHU:HpOBaHHhie CepHbie B51-

)l(yiii;He Beiii;eCTBa .[(J151 CTpOHTeJibHbiX MaTepHaJIOB o6mecTpOHTeJibHOrO H CITeii;H

aJihHOrO Ha3HaqeHH51» .[(OJI)I(eH OTMeTHTh, qTO OHa COOTBeTCTByeT Tpe6oBaHH51M 

BAK H 51BJI51eTC51 3aKoHqeHHoil HayqHo-KBanH<}lHKau;woHHOM pa6oToil, B KoTopoil 

co.n:ep)l(aTC51 HayqHo-o6ocHoBaHHble pe3yJinTaThi H TeXHonoruqecKHe perneHH51 ITO 

C03.[(aHHIO HOBbiX MO.[(H<jlHII;HpOBaHHbiX cepHbiX B51)1(YJII;HX, KOTOpbie paCIIIHp5110T 



7 

06JiaCTb I1p11MeHeHI151 3TI1X MaTep11aJIOB 11 11MeiOT Cyrii,eCTBeHHOe 3HaqeHI1e )l,JI51 

3KOHOMI1KI1 Harneii: CTpaHbl. 

ABTOp )l,I1CCepTaU1111 - K11ceJieB ~eHI1C reopr11eBI1q )l,OCTOI1H rrp11CY)I()l,eHI151 

yqeHOH CTerreHI1 KaH)l,l1)l,aTa TeXHI1qeCKI1X HayK ITO CI1eUI1aJibHOCTI1 05.23.05 -

CTp011TeJihHbie MaTep11anhi 11 113)l,eJII151. 

04luu,uaJihHhlii onnoueuT 
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