OT3bIB
0 HIHAJIBHOIO ONIMOHEHTA HA JHCCEPTALHOHHYI0 padoTy
KOMAPHUYEBA Aprema BukropoBuua
«KoMmno3unuoHHble HHbeKIIHOHHbIE MaTepHaJIbl ¢ AKTHBHPOBAHHBIMH
CHCTEMAaMH TBEPAEHHS», IPEICTABJIEHHON HA COUCKAaHHE YYEHOH CTeNeHH
KAHIUAAaTAa TEXHHYECKUX HAYK MO CNeNHAaIbHOCTH
05.23.05 — CtpouTenbHbie MaTepHAJIbI H H3E/IHS

Jlns  oT3BIBA IpENOCTaBiieHa quccepraims u  e€  aBTopedepar.
JluccepTanioHHas padoTa U3okeHa Ha 169 cTpaHULaX MallMHOIIMCHOIO TEKCTa,
BKJIrOJarorero 31 tadmuiyy, 48 pHCyHKOB, CIIMCOK JIMT€PATYpPHBIX UCTOYHHKOB —
204 HarMeHOBaHUS, YETHIPEX NpuiIokeHud. CTpyKTypa JUCCepTalun — BBEACHUE,

II4Th I'J1aB, 3aKJIFOYEHHE, UTOT'H BBIITOJTHCHHOT'O HCCIICJOBaHUA.

AKTYyaJIbHOCTH T€MbI

HanéxHoCTb, paboTOCIOCOOHOCTH CTPOUTEIBHBIX KOHCTPYKLUH,
UHKEHEPHBIX KOMMYHUKAI[HH, 9HEPro-, TeIJIo-, BOJOCHA0KEHNUS, BOJOOOTBEICHHUS
IIPOMBIIIIJIEHHBIX, rpaXX1aHCKUX 3J1aHUH, COOPYKEHUU pa3IM4HOr0
(GYHKIIMOHANIBHOTO ~ HA3HA4YEHHUS  OINpeJeNseTcss MPOCKTHBIMU  PEIICHUAMH,
KAaueCTBOM  BBIIIOJHEHMsS CTPOUTENBHO-MOHTaXHBIX paboT, COOTBETCTBUEM
TEXHUYECKMM TpeOOBaHUAM OSKCIUTyaTallud M oOciyxuBanus. Illupokuit Kpyr
HAy4YHBIX U TPAKTUYECKHX 3a[ad, pellaeMbIX OTEUeCTBEHHBIMH U 3apyOeKHbIMU
JCCIEA0OBATeISIMA HampaBlieH, B LEJIOM Ha pa3BUTHE OICHOYHBIX CPEIACTB
TEXHUYECKOTO COCTOSHHS KOHCTPYKLUMH M OOOpYyNOBaHHMs, IMPOTHO3UPOBAHI
M3MEHEHHUS DKCIUTYaTAllHOHHBIX CBOMCTB CTPOUTEIBbHBIX MAaTepHalOB, paspaboTKy
MaTeprajoB ¥ TEXHONOTMH sl PEeKOHCTPYKIMHM M CaHaluWu 3[aHdd U
COOPYKEHUM.

OTaenbHO BEIACTAIOTCS 00BEKTHI U COOPYIKEHHUS CIIELHalIbHOTO Ha3HAYCHHUS,
K KOTOPBIM  IIPENBSIBIAIOTCS  I[IOBBIIICHHBIE  TpeOoBaHMA  ObecreveHus

0e30IaCHOCTH IIPeOBIBAHUS JIIOAeH B 0COObIE IEPUO/IBI.




B TeXHOJNOTMM 3aIelIKd IIBOB, TPELIUH, IIyCTOT, CKOJOB B 30Hax
KOHTAKTHBIX IIOBEpXHOCTEll — OeTOH-0ETOH B OrPAKIAOMIMX KOHCTPYKIUSIX
HCIIOIB3YIOT CIIOCO0 MEXaHWYECKOW 3aTUPKHU, TEPKPETHPOBAHUS, NHBEKIMPOBaHHS
C INpPUMEHEHWEM LEMEHTHBIX, [OJMMEPLUEMEHTHBIX COCTABOB, TEMIIOHAXHBIX
KOMITO3HIIMOHHBIX MaTepHAIOB Ha OCHOBE JIIOKCUIHBIX CMOJL.

dyHaaMeHTaNbHble,  TPHUKIaJHbIE,  [IOUCKOBBIE  HCCIENOBaHHA IO
IIPUOPUTETHBIM HAIPABICHUSM HAayKM M TEXHHUKH HAlpaBJICHbl Ha IOBBILICHUEC
KOHKYPEHTOCITIOCOOHOCTH B 00JIaCTH  MHIYCTPHHM  HAHOCHUCTEM,  SHEpro-
pecypcocOepekeH s, CO3JaH s HOBBIX MaTepHajoB U TEXHOIOTHH.

ABTOp IHCCEPTAMOHHOM pabOoThl HCCIEAYET COCTaBbl KOMIIO3UIIMOHHBIX
MHBEKI[MOHHBIX MAaTePHUaJiOB C AKTUBHPOBAHHBIMU CHCTEMaMM TBepieHus. B
[[EMEHTHBIX CHCTeMax MEeXaHM3M M KHHETHKa Ipoliecca CTPYKTYpOoOOpa3oBaHHs
ONpefieNsIeTcsl ~ MHUHEPaJOTHYeCKUM  COCTaBOM  BSKYIUETO, — CBOHCTBAMU
MUHEpaJIBHBIX OPraHHYeCKUX HaIlOJHHUTENeH, J00aBOK ¥ XUMHYECKUM COCTaBOM
BOJBI 3aTBOpeHUs. B mocieqHee BpeMs BHHMaHHWE pasIHYHBIX CIIELHUATHCTOB
IPUBIEKAIOT CIOCOOBI MAarHHTHOM, 3JI€KTPOMAarHUTHOW 0OpabOTKM BOABI H
BSDKYIIMX CHCTEM @M TBEPJAECHHH, OOECIeYMBAIOUIMX MHTEHCU(QUKALIHIO
CTPYKTYpOOOpAa30BaHUs, IIOBBIIIEHHE IPOYHOCTH TAMIIOH&XHBIX pPacTBOPOB,
KEpaMHYECKUX MacC, ITOJMMEPHBIX MacTHK. be3peareHTHBIC METOJbl aKTHBALUH
BOJIBI, BOJOCOAEPIKAIIUX BSXKYIIUX CHCTEM OCHOBBIBAIOTCS INIaBHBIM 00pa3oM Ha
OMIIUPUYECKUX 3aKOHOMEPHOCTSIX, MacIITaOHOCTH PUMEHEHHS B
TIPOMBIIIIEHHOCTH CTPOUTENBHBIX MaTepHaoB eié He noyyduinu. Cpeu IpuyvH,
OKa3BIBAIOIINX BIUSHHE Ha MPOLECC CAECPKUBAHUS 110 BHEAPEHHUIO UX B IIPAKTHUKY,
CIeNyeT yKa3aTh Ha HEJOCTATOUHYIO M3yYEHHOCTD CJIOXKHBIX (PU3UKO-XUMUYECKUX
U CTPYKTYPHBIX NPEBpallleHUuil BOZABI, TBEPACIOIIUX BDKYLIIUX CHCTEM B
pe3yJbTaTe BHEIIHUX (PU3NIECKUX BO3EHCTBUM.

Tema muccepraiy, Oe3yCJIOBHO akKTyallbHa, TaK Kak  CaMO HasBaHUE
00s13pIBaE€T  MCCIENOBATh Ipyd  MarHUTHOW  00paboTke  OCOOEHHOCTH

KOHCTPYHUPOBAaHHUS COCTaBOB, bopMupoBaHue CTPYKTYPBHI, CBOWCTB




KOMITO3UITMOHHBIX ~ HMHBEKIMOHHBEIX ~ MaTepHalioB ¢ (EPPOMAarHUTHBIM
HATIOJTHUTEJIEM.

[{ens QucCepTalHOHHOIO MCCIIEN0BaHUSA CPOPMYIMPOBaHa HECKOJIBKO YXKe,
HO 33/1a4¥ paclupsioT eé. PemeHre nepBhIX TPEX NPeANnoaracT BHECTH Hay4HbIH
BKIIAJ B  pEIIeHHe  HEeACHBIX, MHOrJa  I[POTUBOPEYHMBBIX,  BOIPOCOB
aKTHBMPOBAaHHOIO BO3JEHCTBHs (MarHUTHOM 00paboTKW) TMpH TBEpP/ACHUH
[IEMEHTHBIX KOMITO3MIIMOHHBIX MarepuayioB. Crnexyrone YeThpe 3a1adu
HAIpaBJIeHbl HA PElIEHHe TEXHOJIOTHYECKHX aCleKTOB MHBEKLHOHHBIX padoT ¢
IpYMEHEHHEM  aKTHBHPOBAaHHBIX COCTABOB  IIEMEHTHBIX  KOMIIO3ULIMOHHBIX

HHBCKIIHOHHBIX MAaTE€pPUaAJIOB U UX OHBITHO-HpaKTquCKOfI anpo6auHH.

Crenedb O0O0OCHOBAHHOCTH HAY4YHbIX IOJI0KE€HHH, BbIBOJOB H
pexoMeHaanuii, copMyIHPOBAHHLIX B IHCCEPTALIHH
OO6G0CHOBAaHHE OCHOBHBIX HAYYHBIX [MOJIOKCHUH, BBIBOJOB U PEKOMEHIALMH

JMCCEPTALIMOHHON ~ pabOThl  OCYIIECTBIEHO  peau3aluei COHCKaTeIeM
KOMIUIEKCHOTO IIOJXOJa IpU pelIeHUWH OCHOBHBIX 3aJad Ha M[pUHIHUIAX
CHUCTEMHOCTH OIIMCaHUsI MOJIUCTPYKTYPHOI'O CTPOEHUs LIEMEHTHBIX
KOMITO3UIIMOHHBIX MaTepUaJIOB, PaCKpBITHUS 0COOEHHOCTEM
CTPYKTypooOpa3zoBaHus, (QOPMHUPOBAHKMS CBOWCTB B TEXHOJOTMYECKHX LHUKJIaX B
YCIIOBHUSIX BHELIHHX (IByXdTallHas MarHUTHas obpaboTka BOJBI U 3aTeM BOJHO-
[IEMEHTHOM  KOMIO3uIuH)  (Gusudeckux  BozaedcTBud. g  cosnmaHus
3G ()EeKTUBHBIX LEMEHTHBIX KOMITO3UIIHOHHBIX MHBEKIMOHHBIX MaTEpHUalIOB
IIPUMEHEHBI TOHKOMOJIOTBIE KOHBEPTEPHBIE IIJTAKH, obnagarolme
(GeppOMarHUTHBIMKA CBOWCTBaMHU. PaszpaboTaHbl  palMOHANbHBIE COCTaBbl IIO
PEOJIOrHYEeCKUM, MPOYHOCTHBIM IOKazaTesssM. Ha oCHOBE 3KCTIepUMEHTAJIbHBIX
UCCIEeOBAaHUM IIONy4eHBl HOBLIE JaHHBIe, B JOCTAaTOYHO IIOJIHOM Mepe
OTpa)karoIllie HalpaBleHHOe BO3JEHCTBHE MAarHUTHOM 00paboTKH  BOJEI
3aTBOPEHHUS U LIEMEHTHBIX CHCTEM Ha YJIyYIIEHHE TEXHOJIOTHYECKUX U buzuko-

TEXHUYECKUX CBOMCTB MaTtepuajia. B pa60Te 00OCHOBaHBI TEXHOJIOTUYECKUE

CITOCOOBI IIPUMCHCHUS p83pa6OTaHHI)IX HWHBEKIIHUOHHBIX MaTCPHAJIOB.




JlocTOBEpHOCTHL H HOBH3HA HAYYHBIX I10J10K€HHH, BBLIBOAOB H
peKoMeHJanui, cGopMyTHPOBAHHBIX B IHCCEPTALHHA
HayuHble TOJOXEHUs, BBIBOJIBl M PEKOMEHJALMHU, CHOPMYJIHPOBAHHBIE B

JUCCEPTAIlMM HE IPOTHBOpPEYaT OCHOBHBIM  IIOJIOKEHHAM  CTPOUTEIIBHOIO
MarepuagoBeqeHus, (GU3UKU MarHUTHBIX  sABJIEHMH B TBEPIBIX  TelaX,
reTepo(dasHbIX CMECSX, MEXaHUKU KOMIIO3UIIMOHHBIX CTPOUTENILHEIX MAaTEPHAIOB.

JIOCTOBEPHOCTE HAYYHO-TIPAKTUYECKUX Pe3yIbTaTOB U BBIBOJOB IIO paboTe
ofbecrieueHa METOINYECKH 000CHOBAHHBIM KOMIUIEKCOM COBPEMEHHBIX INPHOOPOB,
CPE/ICTB H3MEPEeHUH, NPUMEHEHHEM MaTeMaTHUYeCKMX METOJOB ILIaHHPOBAHUS
OKCIIEPUMEHTOB M  CTATUCTHUECKOW 0OpaOOTKOM  pe3ylNbTaToB, a Takxke
ampoOarueil Ha peajJbHbIX 00bEKTaX.

[Iupokast ampobaius pe3yabTaTOB JUCCEPTALMOHHOIO HMCCIIEJI0BaHUS Ha
HAyYHBIX KOH(EpeHIusX, MyOlIMKallud B pELEH3UPYEMBIX JKypHalaX Takxke
CITy>KaT J0Ka3aTeIbCTBOM JIOCTOBEPHOCTH chopMyTUPOBaHHBIX B

HHCC@pTaHHOHHOﬁ pa60Te I10JIO’KEHHUH 1 BBIBOJIOB.

Hayuynasi HOBH3HA pe3yJIbTATOB [HCCEPTANHOHHOIO HCCJIEe0BAHHS
3aKJII0YAETCS B CJIeyIoleM:
1. Teoperwuecku O0OOCHOBaHa U OKCIIEPUMEHTAJIbHO  yCTAHOBJICHA

5(Q(PEKTUBHOCTh BO3JEHCTBHsI BHELIHEro JIOKAJIbHOIO MAarHUTHOTO II0JI Ha
AKTUBAIIMIO ~ TBEPJEHUS  IEMEHTHBIX  KOMIIO3UIMOHHBIX  HMHBEKIMOHHBIX
MaTepHaNoB,  YCTAHOBJIEHBl ~ OCOOCHHOCTH  MX  CTPYyKTypooOpa3oBaHWS,
(GOpMUPOBAHHUS  MOBBIIICHHBIX  MPOYHOCTHBIX  CBOMCTB,  YJNY4LICHHS  HX
PEOJIOTMUECKUX XapaKTEPUCTHUK.

2. MeTonoM IUTaHUPOBAHUS 3KCIEPUMEHTOB ONTHMHU3UPOBAHBI MapaMeTphbl
IByXOTAllHOH MarHUTHON 00pabOTKM CHCTEM TBEDIEHHUS, HAIlOJHEHHBIX
(GeppOMarHUTHBIMA ~ HAIOJHUTEISIMA — TOHKOMOJIOTBIMM ~ KOHBEPTEPHBIMU
IITaKaMH.

HpaKTI/I“ICCKaﬂ 3HAYUMMOCTh JUCCEpTAlXMK 3aK/II0Yae€TCss B HHXCHCPHOM

obecneyeHUH peanu3alliy TCEXHOJIOTMHU HWHBEKTUPOBAHUSA IIPHU repmMeTusaninu
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TpelyH, pa3paboTaHHBIMU COCTaBaMU Ha 00BEKTaX OPOKHOTO, MPOMBIIIEHHOTO
1 FPaXXTAaHCKOT'O CTPOUTEILCTBA.

JIMYHBIM  BKJIAJ aBTOpa 3aK/JIro4aeTCs B 000CHOBaHUH AKTYaJIbHOCTH

BBHIODAHHOM TEMBI JHCCEPTAL[MOHHOM paboThl, MPOBEJCHUM aHAJMTHIECKOro
o630pa  nwreparypbl, (OPMyJIHpPOBaHMM LEJH W  3a7ad  HCCICNOBaHMS,
000OCHOBaHMHM  METOOMK U pPe3yJbTaTOB  OKCIIEPUMEHTOB,  BBIBOJOB.
ChopMyarpoBaHa Hay4Has HOBU3HA, TEOPETUUECKAS U MPaKTHUECKasd 3HAYMMOCTh
¥ 00OCHOBaHa 0O0JacTh pealu3alyi pa3padOTaHHBIX PEKOMEHIAUUH IpH

ampoOanuu padoThl.

3ameyaHus M0 JHCCEPTALIHOHHOMH padoTe:
1. B o030pHO# TaBe (parMeHTapHO IPEACTaBJICHA pPOJIb MHUHEPAJIbHBIX

HAIONHUTENeH, 00nafaomuX GeppOMarHUTHEIMY CBOWCTBaMH, B (HOPMHPOBAaHUU
KAYEeCTBEHHBIX  IIOKa3aTelded IIEMEHTHBIX TBEpHACIOUIMX CHUCTEM. TepMUH
«UHEPTHBIE 3aIIOJHUTEN» B M3BECTHBIX pabOTaX OTEUECTBEHHBIX M 3apyOeHBIX
HcciaenoBaTelel B 00NAacTH MaTepUAOBEIEHHS B IIOCIEIHee BpeMs HE
mpuMeHsteTcs. KHCIOTHO-OCHOBHBIE CBOMCTBA MMHEPAIbHBIX HAIONHUTE/ICH
XapakTepu3yeT UX TOBEPXHOCTHYIO aKTUBHOCTB.

2. ABTOp HeKJIapupyeT O CYyLIeCTBEHHOM CHMIKEHWH IOPHUCTOCTH CHUCTEM
TBepJEHHUs ¥ MOBBIIIEHNE TIIOTHOCTY KOHTAKTHON 30HBI C MEJIKMM 3allOJIHUTETIEM
1 (eppOMATHUTHBEIM HANoJIHUTelIeM. VIcclenoBaHus MO OLEHKE [OPUCTOH
CTPYKTYpPBI HE IPEACTaBIIECHEI.

3. AKTHUBaLXsA BOJLI U TBEPJACIOUIMX BSDKYLIUX CHUCTEM OCYIIECTBIANACEH C
[IOMOIIBIO CIIEIMANBHO CKOHCTPYMPOBAHHOTO W H3TOTOBJIEHHOTO YCTPOMCTBA.
MeTtpoioriyeckast I0BepKa He IIpeJCTaBIeHa.

B mporiecce MarHUTHOU o0paboTku BOZA npuobperaer
CTPYKTYPHPOBAHHOCTh. DKCIIEPUMEHTAIBHBIX JAHHBIX IO HW3MEHEHHIO CBOKCTB
BOJIBI HE IIPeCTaBIeH0. JJaHHBIMU KOCBEHHBIX 9KCIEPUMEHTOB (pacIlIbIB KOHYCAa,
MoKasaTeNb IMpeiena MPOYHOCTH Ha C)KaTHe) aBTOp MOKashiBaeT 3(hGeKT
MmarauTHOM  o6paGorkm (II  sram) TBepmeromux —cuctem. Ilpumenenue
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BEICOKOMH(OpMaTUBHBIX MeTonoB uccnenoBanuit (MK-cnextpockonuu, POA,
JTA u np.) mo3Bomuiio 661 aBTOpy Hosiee UHGOPMATUBHO OOOCHOBATH MEXaHU3MBI
CTPYKTypooOpa3oBaHus B pacCMaTPUBAEMbIX TBEPACIOLIUX CUCTEMAX.

5. ABTOpOM He paccMoTpeHa HH(GOPMaIHs O COCTaBaX CyXUX CTPOUTEIBHBIX
cMece ¢ TNpoHUKArOUUM  3(QQeKToM, IPOU3BOJUMBIX 3apyOeKHBIMH U
OTEUECTBEHHBIMU (UPMaMU, U MIMPOKO IMPEACTaBIEHHBIX Ha OTEYECTBEHHOM
CTPOUTENLHOM pbIHKE. B 3TOM acmekre CpaBHUTENBHBIM aHalu3 TEeXHUKO-
SKOHOMHUYECKOM OILIEHKM, Ha Hall B3IJILA, ObUl OBl 0OoJjiee OOBEKTHBHEIM.
[IpencraBieHHBIE JaHHBIE IO pacdyéTy JKOHOMHYEecKoro 3ddexra He
yOeIUTENbHBI.

6. B TexkcTe UMEIOTCS TpaMMaTH4YeCKHe U CTHIMCTUYECKHE ITOIPELIHOCTH.
3apyOeXHbIe UCTOYHHKH, MPEACTABICHHbIE B CIIMCKE UCIIOJIb3YEMOM JIUTEPATYPEI
He HOBBL. VIMeeT MecTo HapyllleHHe HOPMAaTUBHBIX TPeOOBaHUN B NPABUIILHOCTH

O(i)OpMJ'IeHI/IH CIIMCKa JIUTEPATYPHBIX HCTOUYHHUKOB.

3akJ/I04eHHe 0 COOTBETCTBHH JAHCCEPTALUH KPHTEPHUAM,
ycraHoBJIeHHbIM Ilo10:keHHeM 0 IpHUCY KIEeHHH Y4€HBIX CTeneHen
Huccepraumonnass  pabora  KomapuueBa  Aprema  Bukroposuua

«KoMIO3UITMOHHBIE WHBEKIIMOHHBIE MaTepHallbl ¢ aKTUBUPOBAHHBIMHU CHCTEMaMH
TBEPJEHUSI» IIPENCTABIIET COOOH 3aKOHUEHHYIO HayUHO-KBaJIU(UKALUOHHYIO
paboTy, COOTBETCTByIOLIyt0 KputepusiMm 1. 9 «llomoxeHuss o IPUCYKIASHUU
yu€HBIX  CTemeHed», yrBepxkaéHHoro IlocranoBnenuem  IIpaBUTenbcTBa
Poccutickoii @enepannu Ne 842 ot 24 centsaops 2013 r (¢ usmeHeHUusMH oT 20
aBrycta 2016 r.), mpeabsBIsieMbIM K JUCCEpPTallMsIM Ha COMCKaHHEe YYEHOU
CTeTICHW KaHJuJaTa TeXHUYECKHX HayK, U B HE Ha OCHOBAaHUHU BBINIOJHEHHBIX
aBTOPOM HCCJIEHOBAaHUHN pelleHa aKTyajbHas HaydHO-TEeXHHUYECKas 3ajaya IIo
pa3paboTke KOMITO3UIIMOHHBIX WHBEKIIMOHHBIX MaTe€pUajoB ¢ aKTUBUPOBAaHHBIMU
CHUCTEMaMH TBEPJICHUS, OTACIIbHBIE PE3YyJIbTaThl KOTOPOU SBIIAIOTCS HECOMHEHHBIM

BKJIaAOM B Pa3BUTHE OCHOB CTPOUTEJIBHOT'O MaTepHaJIOBEACHHUA U TEXHOJOIHUH.




ABTOpedepaT TMOTHOCTBIO OTpakaeT CoJepKaHUe IUcCepTaludd U Ha€T
IpeCTaBlIeHUE O €€ HayYHOU U NPAKTUYECKOU 3HAaYUMOCTH.

Matepuaiasl JUCCEPTALlMOHHON pPabOTBI [OJIOKEHBI aBTOPOM Ha Hay4HO-
TEXHUYECKUX KOH(EPEHIHUAX Pa3IHUYHOTO YPOBHS, OIYOJIMKOBaHBI 15 IedaTHBIX
paboT, B TOM uucie 4 cTaTby B PELEH3UPYEMBIX HAY4YHBIX M3AaHMSX I10 MEPEUHIO
BAK MwunobpHayku Poccun, m3mana MoHOrpadusi, MOJIYyYEHO CBUAETENLCTBO O
rOCYJapCTBEHHON  perucTpanuu nporpamMMmsl  aias  OBM, ozaHa  cTarhs
3aperucTpupoBaHa B 6a3e TaHHBIX U cucTeM LuTHpoBaHus SCOPUS.

Ha ocHOBaHUY H3I0KEHHOTr0 cyuTato, uto Komapuues Aprem BukropoBuy
3aCIy’)KUBaeT MPUCYKJICHUsI YUEHOH CTENEeHU KaHAuJaTa TEXHHYECKHX HayK II0
cnerransHocTy 05.23.05 — CTpouTenbHble MaTepyalibl U U3/eNnus (0Tpacib HAyKH

— TEXHUYECKHE).

3aBenyromuii kKapeapoit «CTpouTelbHbIE MATEPHAIIBI U
TexHojorun» CapaToBCKOIro rocy1apCTBEHHOIO
TEXHHYECKOTO yHUBepcuTeTa uMenu [ arapuna FO.A.,
JIOKTOP TEXHUUECKUX HayK 10 CIIE[IUAIbHOCTH

05.23.05 — CtpouTenpHble MaTepUallbl U U3LAEIHUS,
npodeccop
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