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AKTYaJIbHOCTBb TeMbI JUCCEPTALHMOHHOI0 UCCIeJ0OBAHUS
Hucceprannonnas pabora Komapruuesa A. B. onpenernsercs HeOOXOIUMOCTEIO

pa3pabOTKH COCTABOB IIEMEHTHBIX KOMITO3UIIMOHHBIX WHBEKIIMOHHBIX MaTEPUAJIOB
(IKMM), obnanaroniux 3apaHee 3alaHHBIMUA IIPOYHOCTHBIMH U PEOJIOTHYECKUMHU
CcBOMcTBaMHM, oOOecreduBaOMMMUA  3((HEKTUBHOCTH HOBOM TEXHOJIOTHMH HX
HarHeTaHWs B BEPTUKaJIbHBIE Yy3KHWE TPEIIWHBI 3a CYeT ACUCTBUSA MarHUTHBIX
mojei. B Takol IOCTAaHOBKE 0OS3aTEILHBEIM KOMIIOHEHTOM IIEMEHTHBIX
KOMITO3UITUOHHBIX HHBEKIIMOHHBIX MaTEepHAOB sBIsSeTCS (EeppOMarHUTHBIN
HanoJiHuTeab. Co37aHre MHOTOKOMIIOHEHTHBIX KOMIIO3MIIMOHHBIX IIEMEHTHBIX
CACTEM 3a CYEeT aKTUBAallMd MX CHUCTEM TBEPACHUS Ha COBPEMEHHOM OTalle
Pa3BUTUS  CTPOUTEIBHOTO  MaTEPUATOBECHHUS  CUUTACTCS  [PUOPUTETHBIM
HaIlpaBIICHUEM. BBenenne (beppoMarHuTHOI0 HAaITOJTHUTEIS IpUAAET
CTPOUTENBHBIM KOMITO3UILIUSAM U U3JIEIUSIM W3 HUX IOJ0XKHUTE/bHbIE KaueCTBa, B
YaCcTH YJIYYILIEHUS TEXHOJOTMYECKHMX U OKCIUTyaTallMOHHBIX CBOWCTB, 3a CYET
COBEpILIEHCTBOBAHUS CTPYKTYPhl MOIU(MDUIIMPOBAHHON KOMIIO3ULHMHM B YaCTH
U3MEHEHHS CTPYyKTypooOpasyromuxX (aKTOpoB: CHUXKEHUS ITOPUCTOCTH, POCTa
IIJIOTHOCTH.

3afada yIydIIeHUs] CBOMCTB UHBEKIIMOHHBIX IIEMEHTHBIX CMecel Ha OCHOBE
TEXHOTEHHBIX OTXONOB JIWUIMENKOro peruoHa, MNPUAAHUS UM CHEUPUUECKUX
XapaKTEPUCTHUK 3a CUET MarHUTHOW aKTHUBAallMM O€3 MCIIOJIB30BaHUS XUMUUYECKUX
MOIU(PUKATOPOB OBUTM M OCTAIOTCS aKTyalIbHBIMU. PaciimpeHne HOMEHKIIATypbl
(eppoMarHUTHBIX HaIOJTHUTENEH 3a cueT pa3paboTKU UX HOBBIX BUJIOB Ha OCHOBE
TEXHOTEHHOTO CBIPbS IIO3BOJIIET peIlaTh 3KOJOTWYecKre MpoOIeMBbl peruoHa.
Cpenu 1epeuHs] TEXHOJIOTHYECKUX U OBITOBBIX OTXOIOB IS UX HUCIOJIB30BAHUS B
COCTaBaxX WHBEKIIMOHHBIX KOMITO3UIINH, TEPCTIEKTUBHBIMU MOXXHO CUATATh OTXOBI




MeTtautyprudeckoro  mpousBoxactBa  [TAO  «Hopomumenxuit  MK» -
CTaJleIlIaBUJIbHBIE (KOHBEPTEpHBIE) IUIAKM M MPOAYKTHl OOTOYKM MeTajlia
3JIEKTPOKOPYHIOM.

MHOTOKOMITIOHEHTHBIM COCTaB TEXHOTEHHBIX MaTepHaIOB, BKIIFOYAIOIIUAN
CHUJIMKaTHYI0O U METaLTMYECKYI0 COCTaBISIOLINE, IMpeHoNpenessieT CIenUu(UKy
ydactus (eppOMarHUTHBIX HAMOJHUTENeH B mpoueccaX (HOpMHUPOBAHUA
KOMITO3UIIMOHHOTO COCTaBa.

AKTyaqpHOCTh JHCCEPTALMOHHOM pabOThl 3aK/IIOYAeTCs B BBIABICHUU
BO3MOXXHOCTH HCIIOJIb30BaHHUSI OTXOJOB METAJUIyPrU4eCcKUX IPOU3BOACTB B
KayecTBe ()eppOMarHUTHOTO KOMIIOHEHTa B WHBEKLHOHHBIX CMecsX, pa3paboTke
COCTaBOB J(QQEKTUBHBIX IIEMEHTHBIX CHCTEM [JIsI BBEJCHUS U 3allOJIHEHUs
BEPTUKAIBHBIX Y3KHUX TPEIIMH C IIOMOIIBI0 MarHWTHOW 00paboTku. TexHuko-
3KOHOMU4YecKas 3PPEeKTUBHOCTh TaKUX MaTepHaOB OUYEBUIHA, & UCIIOIb30BAHUE
OTXOAOB IPOM3BOACTBA  J€NaeT U3AENUs U  KOHCTPYKIMHM U3  HEro
KOHKYPEHTOCIIOCOOHBIMHU.

Hay4ynasi HOBH3Ha Hcc/IeJOBAHUH U MOJy4YeHHBIX Pe3yIbTaTOB

ABTOpPOM AHcCCepTaly B Ipolecce pabdoThl ObLT MPOBEAEH 3HAYUTEIIBHBIN
00BEM TEOPETHUECKUX M IKCIIEPUMEHTATBHBIX HCCIEHOBAHUN IO BBISIBICHUIO U
YCTAQHOBJICHUIO  BO3MOKHOCTM  TIOJy4eHHS  pe3yJbTaTOB  HCCIEJOBaHUM,
IoKa3pIBaroIMX 3(Q(PeKTUBHOE MpUMEHEHHEe (eppOMAarHUTHEIX HAIOJHUTENEH U3
OTXOZOB IIPOM3BOJACTB B BHUIE TOHKOMOJOTHIX KOHBEPTEPHBIX IIJIAKOB U
IIPOAYKTOB 00pabOTKH MeTaioB abpa3uBHBIMUA MaTepualaMy IIPU U3TOTOBICHHUU
LIEMEHTHBIX KOMIIO3ULMOHHBIX HHBEKITHOHHBIX MaTepUaJIOB.

KpomMme toro, B pabore 000CHOBAHO NMPUMEHEHHE [IBYX3TallHOW MarHUTHOMN
0o0paboTKo¥i BOABI W cUCTeM TBepAeHus mis aktuBanuud L[KVIM, ¢ memnsio
[IOBBIIIIEHNUsS] KX IIPOYHOCTHBIX M YIYUIIEHUS PEOJIOTHYECKUX CBOUCTB I
Ka4eCTBEHHOI0 TaMIIOHa)Xa TPEUIMH Ha MOBEPXHOCTH paszzena «O0eTOH-OETOH» B
CTBhIKaX KPYIHOIIAHENIBHBIX 31aHUN U «MeTalI-0eTOH» B OETOHHBIX OIPaKIarOIINX
KOHCTPYKLUAX 3aIUTHBIX COOPYKEHUH CIIeIUaIbHOTO Ha3HAUCHUS.

[IepCrieKTUBHOCTE [BYX3TalTHOM MarHUTHOH 0O0paOOTKHM BOABI U BOJHO-
neMeHTHbIX cMeced [IKMM mpeamonaraniach Ha OCHOBE — CIIEIYHOLIUX
IIPEANIOCHUIOK pabovell rumoTe3ml:

1. IIpennaraeMas TEXHOJIOTMS HarHeTaHus Oa3upyeTcss Ha pa3paboTkax H
pesynbpTaTaX, H3BECTHBIX U3 pabOT  OTEYEeCTBEHHBIX YUYEHBIX (mpod.
Epodeesa B. T., baxenora 0. M., ®enocoa C. B. u apyrux). [Ipu sTom
aKTHBallMs Ha IepBOM 3Talle BO3JeficTBHEM MAarHHUTHOIO WOJISI J/yuuiaem
CMpYKmypy u c60oucmea 6006l  (HCUOKO-KDUCTNALIUYECKYIO — CIMPYKIMYPY,
JHCECMKOCMY, YOeNbHOe INeKmpUuiecKkoe Conpomusienue u opyaue).

2. Ha BTopoM »53Tame Bo3JeiicTBHe Ha IIEMEHTHHIE KOMIIO3UIIMOHHBIE
MHBEKIMOHHBIE MaTepraabl MAarHUTHOrO MoJisi ([0 HalleMy IPEeI0I0KEeHHIO)
JOJKHO ¢€03JaThb B HX cHcTeMax TBepAeHusi (¢ ¢eppoOMarHUTHBIM
HaNOJIHHUTE/IEM)  [JONOJHHTENbHbIH  JJIeKTpHUYeCKHH  MOTeHHHaJ]  Ha
popmupyempvix noeepxHocmax 2UOPAMHBIX KIACHMEPOE, 3a CUET KOTOPOTO
YIy4IIaloTCs BCe (U3MKO-XUMUYECKHe TMpoIllecchl (B TOM YHCIE CTETeHb




TUApaTalliy BSDKYIIHX). OTO IIO3BOJIMT YIYYIIWTh IIPOYHOCTHBIE, aIre3MOHHBIE,
peoIoru4YecKue U MaruuTHele csoiictea LIKHMM.
JloCcTOBEpHOCTH Pe3y/J1bTATOB H 000CHOBAHHOCTH BHIBO/IOB

JlOCTOBEpHOCTh HAyYHBIX IOJIOKEHUM U pe3ynbTaToB paboThl 000CHOBaHA
IIPUMEHEHUEM anpoOHUPOBaHHBIX METOAOB SKCIIEPUMEHTAIBHBIX HCCIEIOBaHUH,
MCIIOJIB30BAHUEM COBPEMEHHOIO IpOorpaMMHOro obecredeHuss Ipu oOpaboTke
OKCIICPHUMEHTANIBHBIX ~ JaHHBIX,  KCIIOJIB30BAaHWUEM  CTAaHAAPTHBIX  CPEACTB
U3MEpEeHUN.

MaremMaTHueckoe IUIAHUPOBaHHE 3KCIIEPHUMEHTOB, 3HAUUTEIBbHBIM 00beM
IIOTYYEHHBIX pEe3yJbTaTOB OJKCIIEPUMEHTa HE IIPOTUBOPEYAT CYILECTBYIOLIUM
IIOJIOJKEHHSAM, pacyeTaM M BBIBOJAM H3BECTHBIX IIOJIOXKEHUMH, HCIIOIb3yEeMBbIe
(QU3MKO-XMMHYECKHEe METOIbl  KCCIENOBaHMS  OOECNEUMBAIOT  COBIAJCHHUE
OIIBITHBIX MCIIBITAHUMN ¢ IPAKTUUYECKUMU Pe3yIbTaTaMHU.

IHennocTs paboThI AJ151 HAYKH U NPAKTHKHU 3aKITI0YAETCS B CIIeIYIOIIEM:

— B pa3paboTke oNTUMalbHBIX cocTaBoB L[KMM, aKTHBHpPOBaHHBIX
JABYXSTallHOM MarHUTHOM OOpaOOTKOW BOJBI M BOJHO-LIEMEHTHBIX CHUCTEM, IS
3a1€IKU Y3KUX U IMIUPOKUX TPELIUH B K€JI€300€TOHHBIX KOHCTPYKIIUSX;

— B OIpPENENIEHHMM MarHUTHOW IIPOHUIAEMOCTH METAUIOB KOHCTPYKLUHN
BXOJOB M BBOJOB HHXXCHEPHBIX KOMMyHMKamui 3C, a Takke MarHUTHOU
BOCIIPHUMYHUBOCTA cocTaBoB [[KMM, aKkTUBHPOBAaHHBIX IMO3TAITHOM MarHUTHOU
00pabOTKOX BOABI M BOJHO-UEMEHTHBIX CHCTEM, IS 3aJelIKh TPELIWH B
XKeNIe300€TOHHBIX KOHCTPYKIIUSX;

— B YCTaHOBJIEHMM TIPaHUYHBIX I1apaMeTPOB BHEIIHErO JIOKAJIbHOTO
MarHuTHOTO IIOJI1 M JaBJ€HUs HAarHeTaHUs, AaKTUBHUPOBAHHBIX IIO3TAIIHOM
MarHuTHo# obpabotkoit IIKVMM, B y3KHe U MIHPOKHE TPEIIWHBI Ha KOHTAKTHBIX
IIOBEPXHOCTAX «METaJLI- OETOH» U «OETOH-0EeTOHY;

— B pa3paboTKe MeToJa OLEHKH Ka4yeCcTBa TI'e€PMETH3AIMOHHBIX padoT
aKTUBHUPOBaHHBIMU cocTaBamu LIKVIM o creneHu ra3onpoHUIIaeMOCTH.

JIuvynpli BKJIAA coHMCKaTedass B pa3paGoTKy Hay4HOH mpobieMbl
3aKIIF0YaeTCs B BEIOOpe U 00OCHOBAHUM HAMPABIEHUS HCCIIEI0BAHUS; Pa3paboTKe
HOBOTO THINa (EPPOMarHUTHOTO HAIIOJHUTENS HA OCHOBE CTalleIIaBHIBHBIX
(KOHBEPTEPHBIX) IITAKOB ¥ IPOIYKTOB OOTOYKH MeETallla 3IEKTPOKOPYHIOM,
TCOPETUYECKOH M  OKCIEPUMEHTAJIbHOM TMpOBEepKe B  J1a0OpaTOPHBIX U
IIPOU3BOJICTBEHHEIX YCIOBUAX 3(PPEKTUBHOCTH PabOThl aKTUBUPOBAHHBIX CHCTEM
B COCTaBax EMCHTHBIX HHBEKIIHOHHBIX KOMIIO3UIMH, B YIYUYIIEHUUA CTPOUTEIBHO-
TeXHUYECKUX CBOWCTB MAaTE€pPUaJIOB IS 3aIlOJIHCHHS TPEIWH; B IOIOJHEHUU H
pPaclIMpeHNH CYIIECTBYIOIIMX IIPEACTABICHUM O Impoleccax (QOpMUPOBAHHUSI
CTPYKTYPhl =~ MEIKO3EPHHCTBIX OETOHOB IIPH BBEIEHHH B HX COCTaB
(eppOMarHUTHBIX KOMIIO3HLHN; B [POBEJEHUM aHAIM3a U  00OOIIEHHs
IIOTYyYEHHBIX PpE3YJIbTATOB UCCIEJOBAHUM [HUCCEPTAllMOHHOW pPaboTH; BO
BHEJPEHUM PE3yJIbTaTOB MCCIENOBAHUNM B BUJE ONIBITHO-IIPOMBIILIEHHON
arnpobamuy.



3ameuyaHus No AUccepTAallMOHHON paboTe:

1 B muccepranuu OTCYTCTBYET CBEIEHHS O CPaBHEHUHM TPATULMOHHO
IPUMEHSIEMbIX (heppOMarHETHKOB C UCITOJIB3YEeMBIMH B TUCCEPTAIIMOHHOM paboTe;
2. B pabote o6ocHOBaHBI ONTUMAaIbHBIE TEXHOJIOTMYECKUE NapaMeTphl

uzrotoBnenus KM, HO He maHO MOsSCHEHHWE KaK KOHTPOJMPOBAaTH HX Ha
MIpaKTHUKe.

3. He mnpuBeneHsl pe3yapTaThl pacdeTa OSKOHOMUYECKOTO 3(dekrta
npumeHeHuss KM B cpaBHeHWHM ¢ JpyrMMH MaTepHallaMW, HalpuMep,
MIOJTUMEPHBIMHU.

4, He mnokazaHbpl H3MeHEHHUsS CBOMCTB MaTepualioB BO BPEMEHHOU
IHHaMUKe.

5. B tabnure 2.2 He mpuBeIeHA BaJICHTHOCTh HOHOB.

6. B tabnumax 3.1-3.2 nenecoobpazHo ObUI0 OBI PeACTaBUTH 3HAUCHUS

HHIYKLUH MarHUTHOTO IIOJII U BPEMEHU €ro BO3JACUCTBHAS Ha KOMIIOHEHTEI
LIKHNM.

7. CrnenmoBano OBl yKa3aTh, YTO ONTHMAaJIBHBIM WHTEPBAJIOM 3HAUCHHUS
CHJIBI TOKa B KaTyIlKe JJIEKTpPOMAarHuTa MpH aKkThBalud KoMIloHeHToB [[KVIM
saBisercs: 0,1-2 A.

8. IlenecoobpazHo ObLTO OBI yKa3aTh MPHU MPOBEICHHUH HCCIEI0BAHUN
[1apaMeTpbl MHIYKLUHWM MarHUTHOTO TOJii M BpeMs ee BO3JIeUCTBUS Ha BOLIY
3aTBOPEHUS, @ HE UMITYJIbC CUJIBI TOKA B KATYIIIKE 3JIEKTPOMAarHuTa.

9. He npuBeneHel pe3ynbTaThl  HCCIENOBaHWM  COCTaBOB, HE
akTuBHpOBaHHBIX [[KMM, U COOTBETCTBEHHO CPaBHUTEIBHBIX XapaKTEPUCTHUK II0
oTHoLeHHUIO K coctaBaM LIKVIM akTHBUpPOBaHHBIX MAaTHUTHBIM TIOJIEM.

10.  He coryacyroTrcs Mex 1y cOO0U KpHUBBIE, OTHOCSIIUECS K ITOKa3aTEeNIsIM
IIPOYHOCTH U HAIIPSDKEHUIO OETOHA MPU PaCTSHKEHUH.

11.  CrenoBano OBl 11 MarHUTHOW OOpabOTKM HCIOIB30BaTh Oolee
COBpPEMEHHOE 000pyI0BaHHE.

12.  BeBog 2 1O [uccepTallMOHHOW paboTe HeoOXOoauMo OBLTO OBl
JOTIOJIHATH KOHKPETHBIMU PalliOHAIBHBIMU COCTaBaMHU MOTYYeHHBIX MaTEPHAIOB.
CreneHb 3aBepLIEHHOCTH H KA4€CTBO BbINMOJIHEHHS] PaGOThI

HuccepranvonHass paboTa COCTOUT W3 BBEAEHHUS, ISITH IJIaB, OCHOBHBIX
BBIBOJIOB, CIIMCKa JIATepaTypbl U3 182 HauMeHOBaHWM, NPHIOKEHHM, OOIIMit
00beM 177 cTpaHUIIBI OCHOBHOTO TEKCTa, COAEPKUT 19 Tabiui u 39 pUCYHKOB.
PaGota o6mazaer BHYTpPEHHHM €IHHCTBOM, IIOCIEIOBATENBHEIM JIOTHUECKHM
U3JIOKEHHEM  MaTepuana.  ABTopedepaT  COOTBETCTBYET  COAEPIKaHUIO
AMcCepTallvy, 0000IIaeT OCHOBHBIE pa3felibl, BBIBOABI M  3aKIFOYEHHE
JUACCEePTAllMOHHON PabOTEHI.

O 10cTaTOYHOCTH M MOJTHOTE MYOJIHKAIHI 110 TEMe TUCCEPTANUH

Pe3ynpTaTel  HCCIeOBaHWM, OTpaKalOIME  OCHOBHBIE  ITOJIOXKEHHUS
JOUCCEPTAlMOHHON paOOoThI, U3JI0KEHBI B 15 HayYHBIX IIyOIMKAIUIX, B TOM YHCTIE
4 cTaTb¥ B POCCHUHCKUX PELEH3UPYEMBIX HAYYHBIX M3MaHUIX, PEKOMEHIOBAaHHBIX
Ilepeunem BAK Muno6pHayku Poccum, 1 cTatbs B M3IaHWM, BXOIAIIEM B
MeXIyHapoIHYIO pedepaTuBHYO 6a3y maHHBIX u cucteM uutuposanus SCOPUS,




B OJHOM MoHOTrpaduu; TIOTYUYEHO CBUJETEIBCTBO O TOCYJapCTBEHHOU
perucTpanyy nporpamMmsl it OBM.
3ak/il04eHHe

OTMeueHHble 3aMeUaHUsSI HE CHUXKAIOT KadecTBa IIPEICTaBICHHOU
IUCCepTallii U He BIMSIOT Ha OCHOBHBIE pPe3yJbTaThl, MOJy4Y€HHBIE B IaHHOU
kBanupukanuonHo# padore. Juccepranus A.B. Komapuuera «KoMIo3uuoHHbIe
MaTephalibl ¢ aKTUBUPOBAHHBIMU CHCTEMaMU TBEPACHHUA» [0 YPOBHIO HAay4YHBIX,
TEOPETUYECKUX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBAHUM, aKTyaJbHOCTH, HAy4YHOU
HOBU3HE M IPAKTUYECKOW 3HAYMMOCTU COOTBETCTBYeT TpeboBaHMsAM 1. 9
[TonoxeHWsT O TOpSIIKE TPUCYKOEHUS YUEHBIX CTENEHEeH, YTBEepXKICHHOH
IIOCTAaHOBJICHUEM IIpaBUTENbCTBA PD, W sABIsSeTCS HAay4YHO-KBaTU(DUKALIMOHHOU
pa0oTol, KoTopass pellaeT BaXHbIE 3aJaddl CTPOUTETBHOM OTpacid II0
IIOBLIIIIEHAIO KAa4eCTBAa LIEMEHTHBIX KOMIIO3MIIMM IIOCPEICTBOM aKTHUBALMU UX
CUCTEM TBEpIEHUs, B UYaCTHOCTH, BBEIEHHEM B COCTaB TEXHOTEHHBIX
beppOMarHuUTHBIX HAMOJHUTENEH MW BO3JEHCTBMEM HA HHX JIBYXOTAITHOU
MarHuTHON 06paboTKH, TeM caMbIM IIpeodpasysi CTPYKTYPY MOTUPHUIIUPOBAHHOTO
O0eToHa U TMOATBEpPXkIas COBPEMEHHYIO TEHICHIMIO Pa3BUTHSA HAIpPABICHUS II0
CO3IaHMI0 3(D(PEKTUBHBIX OETOHOB HOBOTO TIIOKOJCHHS C 3apaHee 3aJaHHBIMU
CBOMCTBaMH, a ee aBTop, KomapuueB Aprem BHKTOpPOBHY, 3aCiy’KHBaeT
IIPUCYXKIECHUS yUCHOU CTETIeHN KaHIuaaTa TEXHUYECKUX HayK.

Ot3pIB 0OCyXIeH U On0o0peH Ha pacIIMpeHHOM 3acelaHuM Kadeapsl
CTPOMTENBHEIX MarepuasioB u TexHosorud @IBOY BO «HanuoHanpHBIN
UCCIIEOBATENbCKU  MOpPIOBCKUM  TOCYNapCTBEHHBIM  yHHUBEPCUTET  HM.
H.IT. Orapéay, npotoxoin Ne 2 ot 29 suBaps 2018 .

IIpucyrctBoBanu 26 udenoBek. V3 HUX MOKTOPOB HAyK IO CIIELIMAIBHOCTH
05.23.05 — 4 4enoBeka, KaHAUIATOB HayK mo crenuwanbHoctu 05.23.05 — 15
YeJI0BEeK. Pe3ysbraTsl roslocoBaHWs IO YTBEPKICHHUIO 3aKIIOYEHUsS: «3a» — 26
Yell., KIIPOTUBY» — HET, «BO3AEPKATUCHY» — HET.

Crareu 1o TeMe AUCCEpTallH 3@ IIOCIEeNHHE S5 JeT, OIlyOIMKOBaHHEIE B
u3nanusax us nepeuns BAK PO:

1. Epodees B. T. BnusHue akTUBHUPOBaHHON BOJIBI 3aTBOPEHHUS Ha
CTpyKTypooOpa3oBaHue neMmeHTHeIX mact / B. T. Epodees, B. T. ®omuyes,
J.B.EmenssHoB [u 1p.] // BectHuk Bonrorpaackoro rocyaapcTBEHHOTO
apXUTEKTYpPHO-CTpOUTeIbHOr0  yHuBepcutera. Cep.: CTpOUTENbCTBOBO U
apxurekrypa. — 2013. — Bem. 30(49). — C. 179-183.

2. Epodees B. T., baxenos }0. M., banarxanosa O. M., Mutuna E. A.,
EmenesnoB JI. B., Poqun A. W., Kapnymwmu C. H. Ilomydyenue u Qu3suko-
MEXaHUYECKHE CBOMCTBA [IEMEHTHBIX KOMIIO3UTOB C PUMEHEHHUEM HaTOJTHUTEIeH
U BOJBI 3aTBOpeHMs MecTopoxaeHui Yeuenckoit Pecmy6muku // BecTHuk
MICY.-2014.—Ne 12. - C. 141-151.

3 Hyneisos C. B., Anexcanapos JI. FO., Koctprokosa A. A., ypasnesa
E. A. CoBepiueHCTBOBaHUE CTPYKTYPBI LIEMEHTHBIX cucTeM // [IpoMBIIITIEHHOE H
rpaXkJIaHCKO€e CTpOoUTeNbCTBO. 2014. Ne 1. — C. 71-74.




4. Yepkacos B. /1., Bysynykos B. U., EmenssnoB A. V. Biausaue crocoba
MOIUGUIMPOBAHUS JAWATOMUTA Ha CBOWCTBA IIEMEHTHBIX KOMIIO3UTOB //
CrpoutenscTBo u peKoHCTpYKIms. — 2015. — Ne 3 (59). — C. 176-180.

5. Kanamnukos B. U., EpodeeB B. T., Tapakano O. B. CycneH3noHHO-
HallOJTHEHHBble OETOHHBIE CMECH IS IIOPOIIKOBO-aKTUBHUPOBAHHBIX OETOHOB
HOBOro IokoseHus // VM3B. Beicil. yuel. 3aBenenuit «CTpouTeascTBOY». — 2016, —
Ne 4, - C. 38-37.

6. EmensanoB JI. B., Epodees B. T., banarxanosa O. M., Mapkos C. B.,
CenrotuH A. B. HccienoBanue IIeMEHTHBIX KOMITO3UTOB C J00aBKOM TOPHOTO
u3BecTHsKa // EcrecTBeHHBIe U TexHuueckue Hayku. — 2014. — Ne 9-10 (77). —
C. 426-428.

7. Kamamnuukos B.U., Epodees B.T., Mopoz M. H., Tposmos H. IO.,
Bomomun B. M., Cyznansnes O.B. HaHOTUAPOCHIHKATHBIE TEXHOJIOIMH B
npou3BoAcTBe 6eToHOB // CTpoutenbHbie MaTepuansl. — 2014. — Ne 5. — C. 88-91.
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Iloumoswiii aopec. 430005, Pecrry6nuka Mopaosus, r. Capasck, yi1. Bonsmesuctckas, 1. 68.
menegon. (8342) 474019

HAUMEeHOBAHUE OpP2AHU3AYUY, PADOMHUKOM KOMOpPOU Asisemcs yKazawHvie auya. GenepaibHOe
FOCYIapCTBEHHOE  OFOKETHOE  00pa3oBaTeNbHOE  YYPEXISHHWE  BBICIIETO  0Opa3oBaHUS
«HauuoHanbHeIH HccneqoBaTeNbCKuii MOpPAOBCKHH TOCYIapCTBEHHBIH yHuUBepcuTeT um. H.IT.
Orapéray»




