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PE®EPAT

JunnomHas pabota 46 crpanuil, 29 puCyHKOB, 3 TaOIHIIbI, 26 UCIIOIB30BaHHBIX
UCTOYHUKOB.

SIIOKCUIHBIM  ITIOJIMMEP, MHOI'OCTEHHBLIE  VTJIEPOJHBIE
HAHOTPYBKM, TAYHMT, OIITUYECKUE CBONCTBA, KODDOUIIMEHT
[TPOITYCKAHUA, KOOOOUIIMEHT OTPAXEHUA, DJIEKTPOMATHUTHOE
N3JIYUEHUE

[lenp paboTh: HCCIENOBaTh BIMSHUE J00ABOK MHOTOCTEHHBIX YIJIEPOTHBIX
HaHOTPYOOK M co31aHue penbeda Ha MOBEPXHOCTU OOpa3LlOB Ha ONTUYECKHE
CBOMCTBA MTOJINMEPHOI0 MaTepHaa.

OOBEeKT  HccrneoBaHUS:  MHOTOCTEHHbIE  YIJIEPOJHBIE  HAHOTPYOKH,
KOMITO3UTHBIE MaTEPHAJIbI, COAEPKALUE MHOTOCTEHHBIE YTIIEPOIHbIE HAHOTPYOKH.

Pa3pabotana MeToIMKa M3TOTOBJICHUS KOMIIO3UIIMOHHBIX MAaTEpUajoB Ha
OCHOBE DJIOKCHUAHOTO IMojJuMepa C J00aBJICHUEM MHOTOCTEHHBIX YIJIEPOIHBIX
HaHOTPYOOK. M3roToBJI€HBI SKCIIEPUMEHTAJIbHBIE 00pa3libl U MPOBEACHBI U3MEPEHUS
KOA(PPUIIMEHTOB OTPaKEHUS U MIPOMYCKAHUSI KOMIIO3UTOB B JIMANa30He JUIMH BOJH OT
400 uM 110 2,5 MKM.

VYcTaHOBIEHO, 4YTO [J00aBJIEHUE YIVIEPOAHBIX HAHOTPYOOK B AMOKCHIHBIN
KOMIO3UT TMPUBOAUT K BECbMa 3HAUUTEIBHBIM YMEHBIICHHSIM KO3()PHUIMEHTOB
OTpaKeHUs U MporyckaHus. Takxe ObLIO BBISICHEHO, UTO CO3JJaHUE HAa TIOBEPXHOCTSIX
0o0pa3IoB omnpeaeaEHHoro peibeda myTéM JazepHO OOpaOOTKH MPUBOIUT K €mIé
Oonee 3HAYUTENBHOMY YMEHBIIEHUIO JaHHBIX Ko3dduuuentos. MccnenoBana
3aBUCUMOCTh KO3(D(PUIMEHTOB OT TiIyOuHBI Ja3zepHoil 00paboTku. [IpoBeneHsl
u3MepeHus: Kod((PUIIMEHTOB OTpaXeHUS TMPHU PaA3TUYHBIX YIJIax PpPacHoJIOKEHUs
npuémHuka. [lokazaHo, 4TO OCHOBHAs YacTh U3JIYYEHHUS! PACCEMBAETCS MO YIJIOM B
60° Kk magarmeMy U3I1y4CHUIO.



PODEPAT

Jpimmomuas pabota 46 crapoHak, 29 MamoHKay, 3 Tabuminbl, 26 BeIKapacTaHBIX
KPBIHILI.

SITAKCI/IHBI [TAJIIMEP, IIMATCHEHHBIA BYT'JIAPOAHBIA
HAHATPYBKI, TAVHIT, AIITBIYHbIA VIIACHIBACII, KADO®ILIBIEHT
[TPAITYCKAHHA, KADOOIIEHT AVIFOCTPABAHHA,
OJIEKTPAMATHITHAE BbIIIPAMEHBBAHHE

Mbsra paboThl: JaciefaBailb yIuibly AabaBak I[MIMATCUEHHBIX BYTISPOIHBIX
HaHaTpyOak 1 CTBap3HHE pAbedy HA MABEPXHI y30pay Ha anTHIYHBIA YIacIiBaCIll
najgiMepHara MaTIpbIsLTy.

AO'eKT paciielaBaHHs: IIMATCUEHHBIS BYIJISIPOAHBIS HAaHATPYOKi, KaMIa3iTHBISA
MaT3PbISIIbL, AKis 3MSIIYAIOLb IIIMATCLIEHHbBIS BYTJIAPOAHBIA HAHATPYOKI.

PacnpanaBana Meroabika BbIpa0y KaMMa3iTHBIX MAaT3pbisulay Ha AacHOBE
AMaKciiHara najliMepa 3 JaJaHHEM IIMATCLEHHBIX BYTIJISPOJHBIX HaHATpyOak.
BrIpabiieHbl 3KCHEpBIMEHTANBHBIS Y30phl 1 MPaBEA3€Hbl BBIMAP3HHS Kad(ilbleHTay
aJUTIOCTPaBaHHS 1 MPAIMTyCKaHHs KaMIa3iTay y AbIAa30He AayKbIHb XBadb ag 400 HM
Ja 2,5 MKM.

YcraHoyneHa, ITO JaJaHHE BYIVISIPOJHBIX HAHATPYOaK ¥ AMAKCIAHBI KaMIasiT
NPBIBO/3ING Jla BEJIbMI 3HAYHAra HaMsSHIIDHHSA Kad(dilbleHTay aJIfoCTpaBaHHS 1
npanyckaHHsi. Takcama ObUIO BBICBETJICHA, IITO CTBAPAIHHE Ha MAaBEPXHAX Y3opay
moyHara panbedy NUILXaM Jia3epHaid anpaioyki OpbIBOA3INL J1a SIIud  OOJbII
3HaYHara TMaMsSHIIDHHSA Jaa3eHbIX KaddinpleHTay. JlacienaBaHa 3aexHaclb
kad(inpleHTay aa IbIOIHI  JlazepHaid  ampanoyki. IlpaBen3eHbl  BBIMSP3HHI
Ka3(ipleHTay aJUIIOCTpPaBaHHS TMpbhl PO3HBIX BYIJax pa3MSIIUYdHHS MpbIMaya.
[TakazaHa, IITO AaCHOYHAsl YaCTKA BhIIPAaMEHbBAHHA paccerBaelia naj Byriom 60° na
najjajbHara BeITpaMEHbBaHHS.



ABSTRACT
Diploma work 46 pages, 29 figures, 3 tables, 26 references.

EPOXY POLYMER, MULTI-WALLED CARBON NANOTUBES, TAUNIT,
OPTICAL PROPERTIES, TRANSFER COEFFICIENT, REFLECTION RATIO,
ELECTROMAGNETIC RADIATION

The purpose of the diploma is to investigate the effect of the addition of multi-
walled carbon nanotubes and the creation of a relief on the surface of samples on the
optical properties of a polymeric material.

The object of study is multi-walled carbon nanotubes, composite materials
containing multi-walled carbon nanotubes.

A method has been developed for the manufacture of composite materials based
on epoxy polymer with the addition of multi-walled carbon nanotubes. Experimental
samples were made and measurements of the reflection and transmission coefficients
of composites were carried out in the wavelength range from 400 nm to 2.5 pm.

It has been established that the addition of carbon nanotubes to an epoxy
composite leads to very significant reductions in the reflection and transmission
coefficients. It was also found that the creation of a certain relief on the surfaces of
the samples by laser processing leads to an even more significant decrease in these
coefficients. The dependence of the coefficients on the depth of laser processing is
investigated. Measurements of the reflection coefficients at different angles of the
receiver were carried out. It is shown that the main part of the radiation is scattered at
an angle of 60 ° to the incident radiation.



