OT3bIB

o(HILIHMATEHOrO ONIOHEHTA, K.T.H., foueHTa, Epodeesoit Mpunel BnagumuposHa
Ha JIuccepTaunoHHyo padoty [lanyenko Jmutpus AnexceeBrya
Ha Temy «Cyxas IITyKaTypHas CMeCh Ha OCHOBE BO3YLIHON U3BECTH C
yJIYYIIeHHBIMU 3KCIUTyaTallHOHHBIMU XapaKTePUCTUKAMMU»,
IPeCTaBICHHYIO HAa COUCKAHKE YUEHOM CTeNIeHH KaHAuJaTa TEXHUYECKUX HayK
o crienuanbHOCTH 2.1.5 - CTpoutensHble MaTepHansl U U3 EIU

AKTYyaJIbHOCTH TeMbI JHCCEPTALHH

Pa3paboTka HOBBIX CTPOUTENBHBIX MaTepHaloB (OETOHOB, KIAJOYHBIX H
IITYKaTYPHBIX PacTBOPOB, CYXHX CTPOHMTENBHBIX CMeECeH) C Yy4eTOM CIIOKHBIX
YCIIOBUH 3KCIUTyaTallMy Hapy>KHBIX OrPKIAOIIUX KOHCTPYKIMI 3aHUM SBIISAETCS
Ba)XXHBIM pa3/ie]IOM CTPOUTENBEHOIO MaTepHalioBeieHus. BecbMa akTyalbHBIM IIPH
MX M3TOTOBIEHUHU SBIAETCS pAaCIIUPEHHE HOMEHKIATYphl HCIIONB3YEMbIX
BSDKYIIMX, CO3[aHMEe U TIPUMEHEHUE KOMIUIEKCHBIX MOAM(UKATOPOB U yIIPaBIEHUE
CIPYKTYpPOH Ha HECKOJBKUX MAacIUTa0HBIX YPOBHSX, IMYTE€M pEryJIupOBaHUI
IUCIIEPCHOCTH KOMIIOHEHTOB, 3a CYeT 4Yero JOCTUTalOTCS BBICOKHE (DHU3HMKO-
TEXHUYECKUX [TOKa3aTeNId ¥ CIeluanbHble CBOMCTBAa. B 3TOM CBs3M McCIen0BaHus,
npuBeleHHble B auccepranuoHHoi pabore Ilandyenxko JI.A., cBs3aHHBIE C
MOBBIIIEHIEM JKCIUTyaTallMOHHBIX XapaKTEPUCTUK CyXOH IUTYKaTypHOH CMECH Ha
OCHOBE BO3IYLIHOW H3BECTHU SBISIOTCS aKTyalbHBIMHU. AKTYalbHBIMH TaK JXKe
SBJISFOTCSL BOIIPOCHI, CBSI3aHHBIE C H3yYEHHEM IIPOLECCOB OMOIOrHYeCcKoi
CTOMKOCTU HMCKYCCTBEHHBIX KaMEHHBIX MaTepHUalIOB, OCOOEHHO YYacTBYIOLIUX B
(hopMHpPOBaHUH BHYTPEHHEN Cpebl )KU3HEHHOTO [IPOCTPAHCTBA YelOBEKa.

OO6masn xapakTepHcTHKA padoThl

[IpencraBineHHas Ui OTMIIOHHPOBAHUS AUCCEpTAl[MOHHAs pabOTa H3JI0XKEHA
Ha 174 nmucTax MalIMHOIMCHOTO TEKCTa, BKIIOYAeT BBEJCHNUE, S [11aB, 3aKII0OUEHHE,
CIICOK JIUTePATYPHBIX HCTOYHHKOB U IIPHIOKEHU.

Bo BBemeHHMM NPUCYTCTBYIOT BCE HEOOXOOMMBIE 3JIEMEHTHI: aKTYalbHOCTH,
CTeNeHb pa3padOTaHHOCTH TE€MbI, Hay4Has THUIIOTe3a HCCICNOBAaHMUSA, NPEeIMET U
O0BEKT HCCHeNOBaHUA, LETH U 3aJa4d HCCIENOBaHMs, Hay4yHas HOBHU3HA,
IIpaKTUYECKast U TeOpeTHYecKasi 3Ha4UMOCTb, [TOJI0KEHHUsI, BHIHOCUMBIE Ha 3aIUTY,
METOIBl M METOMNOJIOTHUS, CTEeleHb JMJOCTOBEPHOCTH, ampoOaius U BHEApPEHHe
UCCIIEIOBAHMM.

Bo BTOpO# rinaBe MpUBENEHBI OCHOBHBIE XAPAKTEPHUCTHKH IPUMEHSIEMBIX
MaTepHaJIOB U OIMCAaHBI METOJAbI HCCIENOBAaHHUS JUCIEPCHOCTH KOMIIOHEHTOB,
ha30BOro cocraBa, CTPYKTYPHl M (HU3UKO-MEXaHHUYECKUX CBOWMCTB IUTYKATYPHBIX
pacTBOpOB, OMKMCaHA METOJAMKA HCCIENOBaHMA IPUOOCTOMKOCTH IITYKATYPHBIX
[IOKPBITUHA.



B Tpereeli rnaBe IIpUBEACHBI pe3yNbTaThl pa3padOTKU  COCTaBa
IITYKAaTypHOTO pacTBOpa Ha OCHOBE BO3AYLIHOM H3BECTH C BBICOKHMH
SKCIUTyaTallMOHHBIMU XapaKTepUCTUKaMH, 0a3upyIoLuecs Ha LieJleHalpaBIeHHOM
GOpMHUpPOBaHUM CTPYKTYpPBl pacTBOpa IIyTeM IIOBBILIIEHUS JHUCIEPCHOCTH
BSOKYLIEr0 U IpuMeHeHHss Moaubunmpyonmx nobasok. IlpencrtaBieHs
MaTeMaTUYeCKue MOJENH, OTpakarollde B3aUMOCBA3b JKCIUIyaTallHOHHBIX
XapaKTEePUCTUKU IITyKAaTYPHOIO pacTBOpPa OT COMAEPIKaHUS MOJU(PHUIMPYIOLIUX
00aBOK, MOCTPOCHHBIE HA OCHOBAHUH TPEX(aKTOPHOI'O IKCIIEPUMEHTA.

B  d4erBeproii riaBe INpeACTaBIEHbl  pe3yNbTaThl  J1abOpaTOPHOrO
SKCHEpPUMEHTa II0 3apaXEHHMIO IITYKATypPHBIX pacTBOPOB, H3IOTOBIEHHBIX C
NMpPUMEHEHHEM DAa3UYHbIX BSOKYLIMX MaTepPHAJOB CIIOpaMH I'pUOOB, KOTOPBIN
JTOKa3aJl BBICOKYIO IPHOOCTOMKOCTH COCTaBOB HAa OCHOBE BO3IYIIHOM U3BECTH.

B nmATrofi rnaBe IpennokeHa TEXHOJNOIWS  IIPOM3BOJACTBA  CYXOH
INTYKaTypHOM CMEeCH Ha OCHOBE BO3JYLIHOH U3BECTH C IIPUMEHEHHEM
nonyabpukara ans GoOpMOBaHUSI CUIIMKATHOTO Kupnuya. [IpuBeieHb! pe3ynbTaTsl
IIPOMBIIITIEHHON ampoOaliu M IPOU3BOJACTBA OMNBITHOM MapTUU IUTYKaTypHOH
cMecH, KoTopas Oplia MpUMEeHeHa JAJs OIUTYKaTypHBAaHHS CTEH Ha CTPOMTEIbHOM
oowekte r. Tromenu. Onpenernena sxkoHoMu4eckas 3Q(PeKTUBHOCTH MPOU3BOACTBA
Y IPUMEHEHUs CyXOW IITYKaTypHOU CMECH.

CreneHs O00OCHOBAHHOCTM HAY4YHbIX [IOJIOKEHHH, BBIBOAOB H
peKoMeHaau Ui

B nuccepranumonHoii pabore Ilanuenko JI[.A. Obuta IOcCTaBieHa LEIb
HCCIIeOBaHMs: pa3paboTKa COCTaBa CyXOH IITyKaTypHOM CMeCH Ha OCHOBE
BO3AYLUHOM HU3BECTH C BBHICOKMMH TEXHOJIOTHYECKMMH M IKCIUIyaTallHOHHBIMH
XapaKTepUCTUKAMHU.

JIist IOCTHOKEHHMS el [TOCTaBJIEHBI CIeAyIOIIUe 3a1a4H:

1. 3yuuTh BIUSHUE PA3NUYHBIX CIIOCOOOB ralleHus BO3AYLIHOM U3BECTH Ha
nmucnepcHocth Ca(OH), u mpoueccsl TBepieHHs U (DOpMUpPOBaHHE CTPYKTYPHI
IITYKaTYpHOTO pacTBOpa Ha €€ OCHOBE.

2. Teoperuuecku OOOCHOBATH M 3KCIEPUMEHTAIBHO IOATBEPAMTH
BO3MOXHOCTh mpumeHeHus WMIIC 3aBogoB IO MPOU3BOACTBY CUIMKATHOIO
KHpIA4Ya [0 TONy4eHHs CyXOd INTyKaTypHOM CMECH C  BBICOKUMH
TEXHOJIOTHYECKIUMH M 3KCIUTyaTallMOHHBIMH XapaKTePUCTHKAMHU.

3. DBbIMOTHUTE 3KCIIEPUMEHTATBHBIE UCCIAEHOBAHUS IO  BIUSHHUIO
MoIUGUIHUPYIONMX N00aBOK Ha CBOMCTBAa PAacTBOPHOW CMECH H 3aTBEPHEBILIETO
pactBopa Ha ocHoBe MIIC. IlomyyuTe MaTeMaTH4YeCKHE MOJEIH 3aBUCHMOCTHU
CBOWCTB U3BECTKOBOT'O IITyKaTypHOTO pacTtBopa  OT KOJIMYEeCTBa
MOAU(ULHPYIOIIUX N0OABOK.



4. Tlomy4uTh 3KCIIEpUMEHTATbHEIE NaHHBIE, XapaKTepU3yIOIHe CTOUKOCTH
IITYKATYPHOTO pacTBOpa Ha OCHOBE BO3IYLIHOM U3BECTH K IIECHEBEIM IPHOaM.

5. IlpennoXuTh TEXHONOTHYECKUE PEIIeHUS 110 OpraHu3alyy MpOU3BOACTBA
CYXOM IITYKATYpPHOM CMECH HAa OCHOBE BO3AYIIHOU U3BECTU HA NPENIPUATHH IO
NIPOU3BOJCTBY CHUIMKATHOrO Kuprnuda. [IpoBecTH MpOMBILUICHHBIE HCIBITAaHUSA U
OTIPEIENIUTh TEXHUKO-3KOHOMUYECKYIO 11eJeCO00pa3HOCTh IPOU3BOACTBA.

ABTOpOoM pa3paboTaHbl HayJIHBIE MOJOXKEHUS, MO3BOJSIOLIME JOCTUIHYThH
ITOCTABJIEHHYIO LIENb:

- IlyreM noBBIIEHMS OUCHEPCHOCTU Tal€HON M3BECTH B COCTaBE CyXOH
IITYKaTypHOH CMECH JOCTHraercsi Ooyiee BBICOKAas CKOPOCTh KapOOHU3aIMu
Ca(OH),, ¢opmupyeTcss paBHOMEpPHAas MEIKOKPHUCTAJUIMYECKas CTPYKTypa
KaJBIMTA, YTO MPUBOJUT K YBEIUYEHHUIO MPOYHOCTH 3aTBEPAEBILEro pacTBOpa.

- Ilonyyenue BeIcOKomucnepcHoro Ca(OH), BO3MOXHO IIyTeM TIalleHUs
TOHKOMOJIOTOM BO3AYILIHOW M3BECTM COBMECTHO C IIECKOM B YCIOBMIX,
IIPETSITCTBYIOLIMX CBOOOJHOMY YIOAICHHUIO IIapa.

- JlocTmwxkenue TpeOyeMBIX OKCIUTyaTAllMOHHBIX XapaKTEPUCTHUK CyXOH
IITYKATYPHOH CMECH MOMKHO IIyTeM NPHMEHEHHS MOIUGHUUPYIOIIUX N00aBOK:
PErUCIePrHpyeMOro  IMOJMMEPHOr0  MOpOoINKa, 3(upa  LEION03bl U
ruapodobuzaropa.

[To pesynbraram pabotel [lamuenxo JI.A. cdopMynupoBaHbl BBIBOJI,
IIOJTHOCTBIO COOTBETCTBYIOLIYE IOCTABJIEHHBIM 3a/ja4aM:

L. OnpeneneHo, 4TO MPHU TalleHHH TOHKOMOJOTOW H3BECTH B CMECH C
neckom, oopaszyercs Ca(OH), co cpennum pasmepom wactul 1,5 MKM, Toraa Kak
U3BECTh-NyIIOHKa MMeeT CpelHuil pasmep ydactul 30 MKM. YCTaHOBJIEHO, 4YTO
noBeimenne aucnepcHoctd Ca(OH), mnpuBoguT K YCKOpPEHHMIO IIpoliecca
kapoonuzauuu Ca(OH), u GopMHpOBaHHIO MEIKOKPUCTAUINYECKOH CTPYKTYpPBI
KaJIbIIUTA.

2. Teoperudyecku o0OOCHOBaHa BO3MOXHOCTH IIPOM3BOJICTBA CYXOH
mrykatypHoit cmecu Ha ocHoBe MIIC 3aBomoM Mo MpoM3BOIACTBY CHUIHKATHOIO
KUpIH4a, 4T0 00ycnoBneHo Beicokod aucnepcHocthio Ca(OH), B ee cocrase 3a
CYeT 0COOBIX YCIOBHS I'allIeHUs] B CUJIOCE COBMECTHO C ITECKOM.

3. B pesynbrare Tpex(daKTOPHOrO OKCIEPUMEHTa YCTaHOBIECHBI
MaTeMaTUYeCK1e MOJIENIH, OTPAKAOIIME 3aBUCHMOCTH CBOMCTB IITYKAaTypHOIO
pacTBOpa, OT copepxaHus Momuduuupyroumx aAo0aBok. B pesynsraTe aHanusza
MOy YeHHBIX 3aBHCUMOCTEH, YCTaHOBIIEHO Tpedyemoe KOJTMYECTBO
Moauduumpyromux no6aBok ot Maccel CCC g mocTmxeHHs TpeOdyeMbIX
9KCIUTyaTalHOHHBIX XapaKTepUCTUK 3aTBEPAEBILIEro MITYKaTypHOro pacTBoOpa.



4. OKCIepUMEHTAIBHO [IOATBEpPXKAeHA BBICOKAs CTOMKOCTh
IITYKaTypHOrO pacTBOpa Ha OCHOBE BO3YIIHOM H3BECTH IO OTHOIINEHHIO K
JEHCTBUIO IJIECHEBBIX TPUOOB.

2. [IpemioskeHsl  TEXHONOTWYECKME  pELIeHHs [0  OpraHU3aIuH
IIPOM3BOCTBA CYXOH IITYKAaTypHOM CMECH Ha OCHOBE BO3IYIIIHOH H3BECTH Ha
IIPEINPUATHAHM I10 MIPOU3BOJCTBY CUIMKATHOTO KUpIIKYA.

Hay4ynas HoBu3HA paOOThI 3aK/TFOYAETCS B:

- YCTaHOBJIEHO, YTO NpPH TallleHUU TOHKOMOJOTOM BO3AYIIHONH H3BECTU B
cMecH ¢ meckoM, obOpasyercs BeicokomucnepcHblii Ca(OH),, uro oxassiBaer
BIIMSHAE Ha TMPOLECCHl TBEPAEHHS M CTPYKTYpOoOOpa3oBaHHUs IITYKAaTYPHOI'O
pacTBopa.

- Ompeneneno, urto yBenumdueHwe crenenu gucmepcHoctd Ca(OH),
CIIOCOOCTBYET YBENMYCHHIO CTENeHH KapOOHM3ALMHM INTYKATypHOIO pacTBOpa B
Bo3pacTe 28 CyTOK H (OPMHPOBAHUIO PABHOMEPHON MENKOKPHCTAIMYECKOMN
CTPYKTYPBI KallbIIUTa, YTO CIIOCOOCTBYET YBEIMYCHUIO IIPOYHOCTH 3aTBEPIEBILETO
pacTBopa.

- PaspaboTaHel MareMaTH4YeCKHE MOJENH, OTPAKAIOIIME 3aBUCHMOCTE
SKCIUTyaTallHOHHBIX XapaKTEPUCTUK 3aTBEPEBIIEro IITYKaTypHOrO pacTBOpa OT
colepKaHus MOAUPHUILUPYIOMIUX H00ABOK.

Teopernyeckasi 1 NpaKTHYECKAsI 3HAYHMOCTh

Teoperryeckas 3HAYUMOCTH AMCCEPTALMOHHON pabOTHI 3aKIHOYacTCs B
pacIlMpeHHH Hay4YHBIX IpPEeACTAaBICHUN O BIUSHUU IOUCIIEPCHOCTH THIAPATHOM
U3BECTH Ha TBEpAEHHE U CTPYKTypooOpa3oBaHHWE KOMIIO3HWIHMH Ha OCHOBE
BO3AYIIHOH H3BECTH, M BIUAHUM CTPYKTYphl Ha CBOICTBa 3aTBepAEBIIETO
pacTBopa.

IIpakTdeckass 3HAYUMOCTh JUCCEPTALIMOHHON paboOThl 3aKIOYaeTcs B
paspaboTke MaTeMaTHYeCKHX MOJeNeld [l ONTUMH3ALMU COCTaBOB CyXHX
CTPOUTENBHBIX CMeCeli Ha OCHOBE BO3AYIIHOH H3BECTH II0 COAEPIKAHUIO
MOIM(UIMPYIOUIHX J00aBOK C IIENBI0 IONYYeHHUS IUTYKATYPHBIX MOKPBITHH C
TpeOyeMBIMU O3KCILTYyaTAI[HOHHBIMU XapaKTEPUCTUKAMHM, 4TO BCErja sBIISETCS
CJIOJKHOH 3aJja4eil B BUly MHOIOKOMIIOHEHTHOCTH COCTABOB M B3aUMHOT'O BIIUSHUS
MOAMQUIUPYIONIHX 100aBOK Ha OOJIBIIOH KOMIUIEKC CBOMCTB PACTBOPOB, U UMEET
0OJbIIOE 3HAYEHHE B BUTY BBICOKOH CTOMMOCTH XMMHYIECKHMX MOAH(PUKATOPOB.

JOoCTOBEpPHOCTH MOJIO’KEeHUH, BbIBOJOB H PeKOMeHau M,
chopmMyIHPOBAHHBIX B JHCCEPTALHH

B pabote mpoaHanu3upoBaH OTEYECTBEHHBIW M MHPOBOM OIBIT HAYYHO-
HCCIIEOBATENICKUX paboT B 00JIACTU CO3MAHUS CYXHX CTPOHTENBHBIX CMeECeH,
0000IIEHEl TpaKTUKa NPUMEHEHHs COBPEMEHHBIX MITYKATYPHBIX MOKPHITHA |
TEHIECHLUN PasBUTUS JAHHOH OOJACTH CTPOMTEIBHOrO NMPOM3BOACTBA. K3ydeHEI



TEOPETHYECKHE BONPOCH TBEPIACHHS U (OPMUPOBAHHUS CTPYKTYPHI H CBOMCTB
INTYKaTYPHBIX PACTBOPOB U CIIOCOOBI X PEryIUPOBAHHS.

IIpn permreHuy NMOCTaBIEHHBIX 33134 MPUMEHSIICH METOJ MaTEMaTHYECKOro
IUIAaHKPOBAHKUA  OKCIIEPUMEHTa, JOCTOBEPHOCTh IONYYEHHBIX pe3yJbTaTOB
OLEHHMBAJACh C IIPUMEHEHHEM METOJOB MaTeMaTH4Yeckoil cratuctuku. Ilpu
MIPOBEJIEHUH OKCIEPUMEHTAIBHBIX PadOT NPUMEHSJICS KOMIUIEKC CTaHIapTHBIX
METOJHUK, PErlaMeHTUPOBAHHBIX TPEOOBAaHUSAMU HOPMATUBHBIX HOKYMEHTOB, C
MCIIOJIb30BaHHEM IIOBEPEHHOIro 1abopaTopHOro O0OpYHOBaHHS U COBPEMEHHBIE
Hay4Hble METOIBI: PacTpOBasl 3JIEKTPOHHAs MHUKpPOCKoOmus, muddepeHiuaIsHo-
TEPMUYECKUI M PEHTreHO(ha30BBIN aHAIIHS3.

3ameuanus no pabore

- B mucceprauumonHoif pabore ompenensuiach NPOYHOCTH INTYKATYPHOI'O
pacTBOopa Ha obpasmax-Kydax ¢ pasmepom pebpa 70,7 mm. IIpu 3TOM TBepaeHue
pacTBOpa MPOUCXO/MT 3a CYET KapOOHHU3aIMH, a JaHHBIN Mpolecca pa3BHBAETCS C
IIOBEPXHOCTH C MPOJBHKEHHEM OGpOHTa KapOOHHW3alUH BIIYyOb CTPYKTYPHL
CrnenoBarenpHO, IIPOYHOCTH pacTBOpPa HA OCHOBE BO3AYLIHOM W3BECTH B
onpezeNeHHbI MOMEHT BpeMEHHU OyAeT 3aBUCeTh OT TOJIUHBI 06pa3na. Beuio 6s1
11e1ec000pasHO OLEHHUTh B3aHMOCBS3b IMPOYHOCTH 00pasla-Kyba IITYKaTypHOro
pacTBopa ¢ peajlbHOM MPOYHOCTHIO MOKPAITUS, TipH TomuHe cios 10-20 mm.

- B nucceprammonHON paboTe  OlEHMBalach IAPOINOHUIAEMOCTb
HITYKaTYpPHOIO IIOKPBITHS TOJBKO ONTUMAIBbHOTO COCTaBa, XOTS OBLIO OBl
1e71ecC000pa3Ho BBECTH 3TOT IIOKA3aTellb B KayecTBE BBIXOAHOTO IlapaMeTpa B
TpexX()aKTOpHBIN SKCIIEPUMEHT, TaK KaK 3TO OJHA M3 BaXKHEHLIMX XapaKTEepHCTHK
IUIA LITYKaTypPHOTO pacTBOpPa Ha OCHOBE U3BECTH.

- B rmase 4 ckazano, uto «[lo 10 00pa3smoB OT KaXIOro COCTaBa
obpabaTeIBali CyCIEH3Uel CIIOp IUIECHEBBIX MPHOOB M MOMEIIAIM B TEPMOCTAT C
BiaxkHocteio 6omee 90% u temmeparypoit 30 °C, 10 00pasmnos XpaHwiu B TaKUX
K€ YCIIOBHSX, HO Oe3 3apakeHHs, B JAPYroM TepMOCTaTe M Mo 5 o0pasioB — npu
KOMHaTHOHN Temneparype U BiaaxsHoctd 40-50 %». He moHATHO, 1711 Yero ObuIH
IpeIHa3Ha4YeHbl 00paslbl, KOTOpBle HE IIOABEprajliCh 3apaXEHUIO CIIOpaMH
rpudoB.

3akioyeHue

BeickazaHHBle 3aMeYaHHs He OKa3blBAalOT peINAloINero BIHMSHAA Ha
TOJIOXKUTEIBHYIO OLEHKY PaboThl, KOTOpasi COOTBETCTBYIOT YPOBHIO KAaHIUIATCKOM
JUCCEpTallMk [0 pPacCMaTpUMBAEMOW CIIELUATBHOCTU. AKTYyallbHOCTh, Hay4dHas
HOBM3HA U IIpaKTHYECKas 3HAYUMOCTh JuccepTallMoHHON paboTsl [Tanyenko [[.A.
HECOMHEHHBI. ABTOpedepaT COCTaBleH C COOJIIOJEHHEM YCTaHOBJIEHHBIX
TpeGoBaHMH, €ro coJep)KaHHe COOTBETCTBYET OCHOBHBIM  ITOJIOKEHHAM
JUCCepTalUu.



IIpoBeneHHBId aHaNU3 AUCCEPTALMOHHON pabotel Ilamuenko JLA.
IIO3BOJIICT CHENAaTh BBIBOJ O TOM, YTO OHa COOTBETCTBYeT TpeGOBaHHMSM II. 9
«[lomoxeHust o0 TOpsAAKE NPHCYXACHUS YIEHBIX CTENEHeH», yTBEPKISHHOTO
IlpaButenscteom PD 24.09.2013r. Ne 842, mpenbsaBnseMbM K KaHIHTATCKHM
AUCCepTalMsAM, SIBISICTCS 3aKOHYEHHOMW Hay4HO-KBATU(UKAIMOHHOW pPabOTOMH,
COOTBETCTBYET MAacCIOpTy crenuansHocTu 2.1.5 — CTpouTenbHble MaTepuansl U
U3IETHA.

Cuuraro, uro couckarens, [lanueHko JIMUTpHil AJeKCeeBHY, 3aCiIyKHBAeT
NPUCYXACHUS YICHOM CTENEeHU KaHAUOAaTa TEXHUYECKHX HayK I10 CHElMaIbHOCTH
2.1.5 — CtpoutensHble MaTepUaNbl U U3AEIHA.
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MockoBCKkull rocyqapCTBEHHBIMH
CTPOUTEIIBHBIN YHUBEPCUTET,

KaHIHUIAT TEXHUYECKIX HAyK
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